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Every child in the United States has the right to a free appropriate public 
education. While estimates vary, roughly 8–10% of children are identified as 
having learning disabilities, and over 20% of children have a diagnosable 
mental illness than can impact learning and school functioning. Intervention 
for children experiencing such challenges supports a positive developmental 
trajectory, and a comprehensive assessment to better understand the etiology 
of the learning challenge and to inform the intervention choices is essential.

This book enlists the help of experts in the field of child assessment and 
treatment to provide child psychiatrists with knowledge in evaluation and 
special education programming. This book provides a review of the latest sci-
ence behind common learning disabilities and psychiatric conditions that 
present in childhood and also includes best practices in the assessment of 
these conditions and the school-based interventions that are indicated. With 
this knowledge, the reader can be a more informed consumer of assessment 
reports and can help to advocate for their patients’ school-based needs more 
effectively.

The book is divided into four parts. The first part is comprised of a single 
chapter that provides the reader with background behind the principles of 
standardized assessment. The second part, which includes eight chapters on 
neurodevelopmental disorders like learning disabilities and ADHD, and the 
third part, which includes three chapters on other common psychiatric disor-
ders in childhood that impact school functioning, provide a review of the 
science of the disorder, best practices for assessment of the disorder, and 
interventions that are commonly indicated for the disorder at school; these 
chapters also include a case example to highlight issues in the assessment of 
these conditions. Finally, the fourth part is comprised of two chapters that 
cover issues relevant across disorders including a chapter on managing the 
needs of transitional age youth and another chapter detailing special educa-
tion laws and procedures.

We believe this book will be a valuable reference for all child psychiatrists 
as well as other professionals who treat children on an outpatient basis who 
encounter school-related difficulty. We hope that the book will help support 
more efficient/effective use of assessment for understanding and managing 
learning challenges.

We would like to acknowledge the authors for their contribution to this 
project as well as the staff and our patients at MGH; being trusted with the 
assessment of someone’s child is an honor, and through this work we learn 
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how to more effectively support a child’s development. We would like also to 
acknowledge and thank the Springer Editors, specifically Nadina Persaud and 
Karthik Periyasamy, for their patience and support from the inception to the 
completion of this project.

Boston, MA, USA H. Kent Wilson, PhD
Boston, MA, USA Ellen B. Braaten, PhD 
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An Introduction to Assessment

H. Kent Wilson and Ellen B. Braaten

 Core Components of Assessment

Assessment, broadly defined, is used in all clini-
cal practice to help answer pertinent clinical 
questions and to make informed decisions about 
diagnosis and treatment. A pediatrician conducts 
an assessment when reviewing a sick child’s 
symptoms, and a psychiatrist uses assessment 
when inquiring about a patient’s response to 
medication. For the purposes of this book, how-
ever, assessment is defined as a process through 
which hypotheses are generated and then for-
mally tested using a variety of procedures. These 
types of evaluations use measures that have been 
standardized to have adequate reliability and 
validity. Most of this chapter will focus on psy-
chological assessment, but principles of psycho-

logical assessment are also used in other formal 
assessments completed in other professions (e.g., 
a speech/language evaluation). Jerome Sattler 
[14] describes the “four pillars” of assessment 
as consisting of interviews, behavioral obser-
vations, informal assessment procedures, and 
norm-referenced measures. It is the integration 
of this data that allows the assessor or examiner 
to make informed clinical interpretations about 
a person’s functioning and the etiology of his or 
her challenges.

Interviews provide important information for 
an assessment as they help an examiner under-
stand a child’s history and context. Interview 
sources almost always include parents/guard-
ians, the child being evaluated, and often other 
caregivers, such as teachers. In a formal assess-
ment, the interview can take several forms. 
Unstructured interviews are open-ended and 
flexible. Semi-structured interviews (e.g., the 
Autism Diagnostic Interview – Revised; ADI-R) 
provide a specific list of questions that are often 
focused on the reason for referral but can be 
changed as needed. Structured interviews (e.g., 
the Structured Clinical Interview for DSM-5; 
SCID-5) provide a regimented and comprehen-
sive set of questions that are usually designed to 
determine if a child meet’s diagnostic criteria for 
any specific psychiatric disorder.

Behavioral observations are an essential com-
ponent of an assessment. They provide indications 
about a child’s mental status, social functioning, 
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relationship with parents, and attitude toward 
the assessment. Observations about a child’s 
effort, cooperation, and attention help to inform 
whether test data is valid. Furthermore, process-
oriented observations (i.e., observations focused 
on how a child engages with test items) enrich 
test data and interpretation by informing what 
factors contributed to the scores they achieved. 
For example, difficulties with fine motor control 
might be observed on a construction task that 
assesses visual perception, and thus, a below-
average score on such a measure may reflect fine 
motor difficulties instead of the primary con-
struct it measures. In addition to observations of 
a child during a formal assessment, observations 
are sometimes completed of a child at school 
or in other settings to obtain information about 
social and behavioral functioning in a natural-
istic environment. These can range from being 
unstructured observations that focus on a range 
of factors (e.g., child’s attention, social interac-
tions and relationships, knowledge of routines, 
etc.) to more structured observations of specific 
behavioral targets. For example, frequency cod-
ing is sometimes used to assess on-task behavior 
and attention, or functional behavioral assess-
ments are used to help determine the purpose or 
reason for a behavior with data focused on gath-
ering information about antecedents to behavior 
and potential reinforcers for the behavior.

Informal assessment procedures are proce-
dures that deviate from the standardized proce-
dures of a test, have standardized procedures for 
administration but are interpreted qualitatively, 
or are informal activities that are implemented 
by an examiner to obtain additional information 
about a child’s functioning. These may include 
reviews of records and previous evaluations to 
understand history and to assess progress, play-
ing with a child to assess social functioning, pro-
jective drawings, and testing limits. Limit testing 
in particular is a strategy that seasoned examiners 
will employ to better understand factors that con-
tribute to a child’s difficulties on specific mea-
sures. Once standardized procedures have been 
completed for a formal test (yielding the “score” 
for that test), an examiner may adjust procedures 
for the task and readminister items or administer 

other items for a variety of reasons, such as to see 
if a child can complete a task that they could not 
do earlier with additional structure or support.

Norm-referenced measures are the most 
important aspect of formal assessment that dis-
tinguishes it from other sorts of evaluations. A 
norm-referenced measure is a measure or “test” 
that has been standardized on a group that is 
clearly defined in some way; this group is called 
the “norm group.” The norm group is the group of 
individuals who took the test when it was devel-
oped, and the group is typically chosen so that the 
test can then be used on a similar population with 
findings that can be generalized to that population. 
Therefore, characteristics such as the age, gender, 
socioeconomic status, geographical location, and 
ethnicity of the norm group are important to con-
sider to determine if a norm-referenced measure 
is standardized with a group that is representative 
of the child being assessed. Most test developers 
use US census data to select a sample of children 
that is representative of the nation as a whole. 
Typically, the normative group for tests is a “non-
clinical” sample, meaning individuals without 
disabilities/diagnoses. However, some measures 
include clinical samples or are solely normed 
on a sample of individuals that meet criteria for 
a specific diagnosis or disability; this allows for 
comparisons of the child’s functioning or symp-
toms to those who have the disorder in question 
and is particularly helpful when a disorder is rare. 
Another core characteristic of norm-referenced 
measures is that their authors design specific stan-
dardized procedures for administration. Examples 
of standardized procedures include a specific 
script that is used when introducing a measure to 
an examinee and specific scoring rules that dictate 
when tests are to be discontinued. Standardized 
procedures help to limit sources of error and 
examiner bias and maximize the extent possible 
that assessment results can be compared equita-
bly across settings and examiners (i.e., because an 
examiner in Minnesota administers a measure in 
exactly the same way as an examiner in Georgia, 
the results can be considered to be comparable). 
Because norm-referenced measures place a high 
value on standardization and data-driven analysis, 
quality norm-referenced measures are researched 
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thoroughly in their development and after their 
publication to ensure that they have sound 
psychometrics.

 Psychometrics of Norm-Referenced 
Measures

When conducting an assessment and choosing the 
measures that will be used, it is incumbent on the 
examiner to understand the theoretical underpin-
nings of a measure, practical applications (e.g., 
time needed for administration, appropriateness 
of the standardization sample, etc.), and the 
measure’s psychometrics. Psychometrics refers 
to the construction of assessment measures and 
the study of the measure’s reliability and valid-
ity. While each measure is typically published 
with a technical manual that details its construc-
tion and a data analysis of reliability and validity, 
there are also handbooks that are published regu-
larly that provide descriptions of common tests 
and reviews of their psychometrics. Examples of 
these handbooks include Measures for Clinical 
Practice [8] and the Mental Measurements 
Yearbook [2]. Reviews of measures are also com-
monly published in peer-review assessment jour-
nals. Key components that inform the utility of 
an assessment measure are discussed in greater 
detail below.

 Standardization Sample

Norm-referenced measures provide data that indi-
cate how scores on the measure were distributed 
in the standardization sample (i.e., the variation 
in performance on a measure that was observed 
in a sample); this data then allows one to mea-
sure how someone’s performance compares to 
the typical distribution seen in the sample. In 
child/adolescent assessment, the sample is par-
ticularly important because development results 
in rapid changes in a typical child’s capabilities. 
However, the extent to which an individual’s 
performance on a measure has meaning depends 
on how similar that individual is to the group on 
which the test was normed [3]. For example, if 

a test was standardized on a group of adoles-
cents aged 14–18 in an inpatient psychiatric set-
ting, then useful comparisons can be made as to 
how similar or dissimilar the individual being 
assessed is to such a sample. If an individual is 
dissimilar from the standardization group, then 
limited information can be drawn from assess-
ment results. Therefore, a competent examiner 
will consider the standardization sample in the 
interpretation of assessment results.

Groth-Marnat [5] suggests that there are 
three primary questions that an examiner should 
consider to determine if the norms of a test are 
adequate. The first question is whether the stan-
dardization sample is representative of the indi-
vidual that is being assessed. As noted earlier, 
many of the most common assessment measures 
use stratified sampling to obtain a sample that is 
representative of the nation as a whole; therefore, 
for these measures, the most common compari-
son group is that of a typically developing person 
in the United States. This is important to consider 
as how an individual compares to the average 
child in the United States may be different from 
how they compare to the average child in their 
community. For example, a child who obtains an 
“average” IQ score may not be “average” in their 
community if their community has a high level 
of socioeconomic advantage. Not only should 
the makeup of the sample be considered, but the 
size of the sample is also important. If the sample 
size is too small, then test results may not pro-
vide valid estimates because the sample cannot 
account for random fluctuation. Finally, Groth-
Marnat suggests that, in addition to national 
norms, a test that has specialized subgroup norms 
allows an examiner to make more specific com-
parisons between the individual being assessed 
and a subgroup to whom that individual may 
belong (e.g., if there is a question of an autism 
spectrum disorder, then having norms for a sub-
group of individuals with autism can be helpful).

 Reliability

A measure’s reliability refers to its consistency, 
stability, and predictability. Measures are published 
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with a variety of reliability statistics that convey the 
extent to which scores that are obtained by an indi-
vidual will be the same if that individual is assessed 
again on the same measure in different conditions 
(e.g., if assessed by a different person). Thus, sev-
eral of the different estimates of reliability that 
will be reviewed below provide an estimate of the 
possible range of error that is seen in scores. It is 
understood that all measures have error that can-
not be eliminated (e.g., examinee mood, rapport 
between examiner and examinee, administration or 
scoring errors, inattention by examinee); nonethe-
less, one of the primary goals when constructing a 
measure is to reduce the amount of measurement 
error as much as possible. Standardized adminis-
tration procedures are one of the primary methods 
used to reduce measurement error. The more that 
measurement error is reduced, the more likely that 
differences between the individual being assessed 
and the sample are due to true differences rather 
than random fluctuation. While there are many dif-
ferent measures of a test’s reliability, the primary 
areas that are considered are how reliable a test’s 
results are from one time to another (test-retest 
reliability), the internal reliability of a test as a 
whole (alternate forms reliability), the consistency 
of a test’s specific items (split-half reliability), and 
the consistency in agreement between examiners 
(interrater reliability).

Test-retest reliability is assessed by admin-
istering a test and repeating it on another occa-
sion; the reliability coefficient that is calculated 
then reflects the correlation between the scores 
on a test from the same person on two separate 
occasions. A high correlation indicates that test 
results are less due to random fluctuation and 
can be generalized from one setting to another. 
High test-retest reliability should be expected 
if the construct being assessed is considered to 
be stable. For example, intelligence is consid-
ered to be relatively stable beginning in middle 
childhood; whereas anxiety is less stable and 
can be more dependent on situational factors. 
Therefore, establishing high test-retest reliability 
for an intelligence test is more important than it 
would be for a test of anxiety. In addition, the 
amount of time between test administrations can 
affect test-retest reliability. Some tests should not 

be repeated within a specified amount of time 
due to “practice effects.” Practice effects reflect 
improvement on the second administration of a 
test due to the impact that practice and memory 
(from the previous administration) has on the 
second. Therefore, when a test is developed, test-
retest reliability estimates are used to generate 
guidelines for how much time should pass before 
a test can be administered again reliably. This 
is an important area for examiners to consider 
when conducting reevaluations to assess an indi-
vidual’s progress.

Alternate forms reliability refers to the con-
sistency between an individual’s performance on 
a test and a parallel form of the test. Many mea-
sures are developed with parallel forms to mini-
mize problems with test-retest practice effects. 
While these measures eliminate memory of spe-
cific items, they cannot eliminate effects that can 
occur when an individual adapts to the material or 
content of a measure because of increasing famil-
iarity. In addition, the parallel forms of the mea-
sures must indeed be parallel (i.e., test the same 
construct in an equivalent manner). Therefore, 
alternate forms reliability coefficients provide 
information as to how consistently these alternate 
forms of a test measure the same construct.

Split half reliability is used to measure the 
internal consistency of a test by splitting test items 
in half and measuring the correlation between one 
half and the other. Effects of time have little to no 
effect on this form of reliability as the test is com-
pleted in one administration (versus test-retest reli-
ability). In general, the more items a test has, the 
greater the reliability, because a larger sample size 
can limit fluctuations related to error. Therefore, 
the split-half method can have limitations as it 
reduces sample size of test items by half.

Interrater reliability is important for any test 
that has items that can involve examiner error or 
subjectivity in its scoring. For example, while many 
projective measures (such as the Rorschach Inkblot 
test) or observation measures (such as the Autism 
Diagnostic Observation Schedule) have specific 
standardized procedures regarding administration 
and scoring, there is subjectivity involved in the 
scoring. To ensure that measures that involve sub-
jectivity can be scored reliably, test-retest reliability 
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analysis is needed. Common strategies for assess-
ing interrater reliability are to obtain responses to 
a measure from a single participant and have two 
separate examiners score those responses. The two 
sets of scores are then correlated to determine a 
reliability coefficient. Establishing evidence that 
a test can be administered reliably between two 
examiners does not ensure that any examiner can 
administer that test; this is why assessment requires 
advanced supervised training to ensure that exam-
iners develop competence with the measures that 
they administer.

 Validity

Without adequate validity, an assessment mea-
sure is useless. While reliability describes how 
consistently a measure assesses a construct, 
validity determines whether the construct is 
being measured accurately. Reliability is neces-
sary for a measure to have validity, but validity 
is not necessary for a measure to have reliability. 
Therefore, a valid measure is one that accurately 
assesses the area that it is intended to measure 
in a reliable manner. Validity can be difficult to 
establish or assess as many variables, particu-
larly those in psychological assessment, are not 
tangible (e.g., intelligence, personality). When 
abstract concepts are being assessed, the devel-
oper of the test should use evolving research to 
define/describe that concept and develop test 
items that are informed by theory and/or research 
to measure the concept. To establish validity, a 
relationship must be established between those 
items and a tangible piece of data that is outside 
of the evaluation. The three primary methods of 
establishing this validity are construct-related, 
content-related, and criterion-related.

Construct validity is focused on measuring 
the extent to which a test assesses a concept. 
Groth-Marnat [5] describes three general steps 
for assessing construct validity. First, the test 
developer analyzes the trait or concept. Through 
this analysis, the developer can identify how the 
concept may relate to other measurable variables. 
Finally, the developer tests whether or not the 
relationship between the test and those variables 

indeed exists. For example, a test measuring 
intelligence would be expected to correlate with 
performance on academic measures. Construct 
validity is also sometimes established by corre-
lating performance on a test with performance on 
a test that assesses the same trait. The other two 
major forms of validity described below help to 
establish overall construct validity.

Content validity is an important consideration 
in the initial development of a test. When select-
ing/creating items for a test, developers should be 
considering the inherent skills or traits involved 
in the variable that is being assessed. Test items 
are created based on this process, and ultimately 
the collection of items is analyzed to determine 
the extent to which they sufficiently assess all 
aspects of the concept/trait that is being mea-
sured. This is typically described in a measure’s 
technical manual with research that justifies the 
content of the test items.

Criterion validity is also referred to as predic-
tive or empirical validity. To have criterion valid-
ity, performance on the test should be related to 
a different measure that is theoretically related to 
the construct being assessed. Criterion validity 
has two different forms, concurrent validity and 
predictive validity. Concurrent validity refers to 
the relationship between performance on the test 
and a related measure that is taken at the same 
time. For example, concurrent validity for a test of 
intelligence may be established by comparing it 
performance on a recent test of academic achieve-
ment. Predictive validity is established by com-
paring performance on the test with performance 
on a related measure some time later. For exam-
ple, performance on an aptitude test may be com-
pared to ratings of job success a year later. Thus, 
the importance of concurrent validity or predic-
tive validity depends on the purpose of the assess-
ment, to understand current functioning or to help 
with making decisions about future functioning.

 Common Assessment Procedures

When an assessment is completed, it typically 
follows a common set of procedures. This chap-
ter will focus specifically on procedures for psy
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chological/neuropsychological assessments, 
but these procedures are common to most other 
evaluations that use standardized assessment 
with norm-referenced measures. Once a child 
is referred for and scheduled for an assessment, 
the examiner will use information gathered 
during the intake (i.e., reason for referral, pre-
senting problems, relevant history) to generate 
hypotheses that help to inform the assessment. In 
some cases a fixed battery is selected (e.g., the 
Halstead-Reitan battery is a fixed battery used 
for some neuropsychological assessment or fixed 
batteries are often used in assessment for clinical 
research), but in other cases, a flexible approach 
is used for assessment. A flexible approach is 
most often used in child clinical settings, particu-
larly those that do not have a research compo-
nent. Hypotheses around differential diagnosis, 
current level of functioning, and a child’s tem-
perament/cooperativeness are used to select a 
battery of tests. This approach allows the exam-
iner to change the course of the assessment (i.e., 
add additional measures or choose a different 
measure) depending on the performance of the 
child during the assessment. A flexible approach 
is particularly important in child assessment as 
the ability level of children can vary greatly and 
performance can be so dependent on cooperation 
and rapport (i.e., a positive relationship between 
the examiner and examinee). Thus, when a child 
and his or her guardian present for the assess-
ment, it is incumbent on the examiner to focus 
initial interactions on establishing a good rap-
port with the child, ease any possible anxieties 
or misconceptions about the assessment, and 
obtain consent for the assessment to proceed. 
Using the four pillars of assessment, the exam-
iner will conduct interviews with the guardian 
and child, keep notes regarding behaviors that 
are observed during the assessment, use informal 
assessment procedures, and use norm-referenced 
tests to address the referral questions. Once the 
face-to-face assessment is completed, examin-
ers score all tests and analyze findings from both 
formal testing and other sources of information 
to help interpret the data. Oftentimes collateral 
information is sought as well, such as interview-
ing a teacher, consulting with a treating psychia-

trist, or seeking records from other institutions. 
The results and interpretation based on this 
information is then written into a report. Usually 
guardians are invited to meet with the examiner 
after this process is completed for a “feedback 
session” during which time assessment results 
are explained. Assessments themselves, and the 
feedback session in particular, can be a moment 
for effective therapeutic intervention. Various 
therapeutic models of assessment have emerged 
[6, 7, 11] that define a brief, structured, and 
empirically based approach to completing evalu-
ations and delivering feedback in a manner that 
makes the assessment process itself therapeutic 
rather than simply a precursor to the treatment 
that usually follows assessment. Indeed, a meta-
analysis of psychological assessment as a thera-
peutic intervention identified robust findings 
whereby psychological assessment procedures 
that are combined with personalized and collab-
orative feedback had positive effects on the sub-
sequent treatment [12].

When a child receives a formal assessment via 
the public school system in the United States, it is 
typically part of a process for evaluating whether 
or not the child is eligible (or continues to be eli-
gible) to receive special education services. The 
procedures for initiating these evaluations are 
discussed in Chap. 13 of this book. In the case of 
these assessments, the feedback that is provided 
regarding findings is typically delivered in a 
“Team” meeting when individuals who can inter-
pret the assessments share the findings with the 
educational “team” including the child’s caregiv-
ers. The types of assessments that are completed 
in special education evaluations are based upon 
the suspected area of disability and are divided 
by specialty area. Such specialty assessments are 
also available in other settings. The various types 
of assessments that a child could be referred for 
are described briefly below.

 Types of Assessments

There are many different assessments that 
can be completed in childhood, and this chap-
ter will focus on formal assessments that use 
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norm-referenced measures. The following 
are the types of assessments that a child may 
undergo to help guide when such a referral 
might be indicated.

Developmental assessments are completed 
for infant to preschool-aged children who have 
suspected developmental delays. The develop-
mental assessment can be completed by a single 
examiner or by a team of professionals that could 
include a pediatrician, speech/language special-
ist, audiologist, physical therapist, occupational 
therapist, and child psychologist. While there are 
formal tests that can be completed in children as 
young as newborns, these assessments are more 
reliant on behavioral observations and data from 
caregivers than are assessments in older children.

Psychological assessments can be quite vari-
able but generally consist of an assessment of 
an individual’s cognitive functioning (usually 
including tests of intelligence) and adaptive 
functioning including daily living skills and 
emotional/behavioral functioning. A psychologi-
cal assessment is necessary when ruling out an 
intellectual disability and can be combined with 
an educational assessment to form a psychoedu-
cational assessment for ruling out learning disor-
ders. Psychological testing to assess personality 
and psychiatric functioning in children can con-
sist of norm-referenced questionnaires and per-
sonality inventories and projective tests.

Projective tests are measures that are used 
to evaluate a child’s psychological or emotional 
functioning. Psychological functioning includes 
how well people manage and express their emo-
tions, perceive the world realistically, cope with 
conflict, and understand themselves and their 
relationships and effects on others. Projective 
tests are based on the assumption that individu-
als project their unconscious feelings and beliefs 
when they respond to ambiguous stimuli. These 
tests require individuals to give answers to ques-
tions about vague stimuli, such as inkblots or pic-
tures, or respond to open-ended instructions such 
as “draw a picture of your family doing some-
thing together.” The Rorschach is arguably the 
most widely used projective test, and while it has 
been the subject of thousands of studies, it and 
other measures of projective functioning are not 
standardized measures.

Educational assessments obtain data about 
a child’s academic skills primarily in the three 
foundational academic areas: reading, writ-
ten expression, and mathematics. These tests 
can be paired with information about cogni-
tive functioning to determine if children are 
achieving academically at a level that is com-
mensurate with their cognitive or intellectual 
potential. This method of identifying learning 
disorders is commonly referred to as an abil-
ity/achievement comparison, with the premise 
being that if a child’s academic skills are sub-
stantially lower than one would expect based 
on the child’s intelligence, then the child may 
have a learning disorder (provided that medi-
cal or contextual factors are not the primary 
cause of the delays). Learning disorders may 
also be supported by findings that indicate that 
a child’s academic skills are below age/grade 
level even after the child had been receiving of 
intervention.

Occupational therapy assessments examine 
a child’s gross motor, fine motor, visual motor, 
visual perceptual, handwriting, and daily living 
and sensory processing skills. The focus of an 
occupational therapy evaluation is to determine 
if there are underlying skill deficits or process-
ing difficulties that impact an individual’s ability 
to perform daily living activities. For example, 
fine motor delays can lead to problems with 
daily activities such as tying one’s shoes or 
handwriting.

Speech/language assessments measure a 
child’s communication skills. This includes 
examining both receptive (i.e., comprehension) 
and expressive language. These evaluations are 
also used to obtain in-depth information regard-
ing a child’s use of grammar and syntax, fluency 
and prosody of speech, and articulation. Problems 
with communication or following directions or 
comprehending material can indicate the need for 
a speech/language evaluation.

Physical therapy assessments are conducted 
when there are questions about a child’s strength, 
balance, and general gross motor skills. A physi-
cal therapy assessment is necessary for identify-
ing areas that need attention in physical therapy if 
there are gross motor deficits. These evaluations 
are often conducted in a one-on-one setting using 
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play-based techniques (e.g., climbing upstairs, 
jumping off steps, catching a ball).

Neuropsychological assessments are com-
prehensive evaluations of cognitive processes. 
While cognitive functioning is evaluated in a 
psychological assessment, a neuropsychological 
assessment provides more in-depth information 
about the neurological processes that might be 
impacted by various medical or psychiatric con-
ditions while also considering other aspects of 
development. A neuropsychological assessment 
may assess attention and concentration, verbal 
and visual memory, language and auditory pro-
cessing, visual-spatial processing, gross and fine 
motor functions, executive functioning, academic 
achievement, social skill development, and emo-
tional and behavioral functioning.

 Understanding and Interpreting 
Scores in Assessments

As noted above, interpretations offered in assess-
ment reports are based on the integration of find-
ings from interviews, behavioral observations, 
informal assessment procedures, and norm-refer-
enced measures. In particular, results from norm-
referenced measures are quantitative in nature 
and are the central data for an assessment. They 
provide information about a child’s performance 
relative to the norm group, and this data is typi-
cally provided in assessment findings through 
the report of a number of different scores. This 
section of the chapter will describe how scores 
are derived and will detail common scores found 
in assessment reports to help the reader better 
understand the meaning of these scores and how 
they can be interpreted.

 Standardizing Scores and the Normal 
Curve

A child’s direct performance on an assessment 
measure results in a raw score. The raw score is 
essentially a report of the number of points that 
a child earned based upon correct or incorrect 
responses or the frequency of some behavior. 

For some measures, a single raw score number 
may be directly associated with a single correct 
response on an item, but for other measures, a 
single item may be worth more than one point. 
Thus, raw scores are not measured in equal units, 
which makes comparison of these across tests 
meaningless. In order to make a raw score (or the 
child’s performance) meaningful, a referent is 
required. In norm-referenced measures, the ref-
erent is the distribution of scores from the stan-
dardization sample or norm group, which allows 
a child’s performance to be compared to the typi-
cal distribution of scores from the norm group. 
As noted earlier, for this comparison to be mean-
ingful, the norm group should be adequate (i.e., 
of a sufficient size) and relevant to the child being 
assessed. In order to interpret raw scores, they are 
compared to the distribution of scores from the 
norm group to calculate a standard score. Two of 
the most important properties of the norm group 
are the mean and standard deviation of scores. 
The mean is the average score for the norm group, 
and the standard deviation provides information 
about how much variability in performance is 
seen in the norm group. For example, when a 
test has a low standard deviation, the individu-
als in the norm group achieved scores that were 
fairly close to each other, whereas a test with a 
high standard deviation saw more variability in 
performance among the norm group. Having an 
established mean and standard deviation from 
the norm group allows for an individual’s per-
formance on a test to be compared to the norm 
group, and this information is used to standardize 
a raw score on the normal curve or the bell curve. 
The normal curve (see Fig.  1.1) is a graphical 
representation of the distribution of scores, which 
operates under the assumption that the perfor-
mance of most people will be close to average (or 
the mean) and that great variations from the mean 
are rare. Using the normal curve, approximately 
68% of individuals will score within a standard 
deviation of the mean, approximately 95% will 
score within two standard deviations of the mean, 
and approximately 98% will score within three 
standard deviations from the mean. For exam-
ple, for a test of reading accuracy, a sample of 
100 7-year-olds found that the average number 
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of words that could be read accurately was 100 
with a standard deviation of 10. In this case, if an 
8-year-old child took the test and accurately read 
105 words, they would have scored within one 
standard deviation of the mean.

By standardizing raw scores, a child’s per-
formance on a test can be easily compared to 
another child’s performance. In addition, stan-
dard scores are on a scale that is measured in 
equal units, which allows scores to be compared 
to each other. This is important when identifying 
a child’s strengths and weaknesses as achieved 
standard scores that are significantly higher than 
other achieved standard scores identify areas of 
strength. A general rule of thumb is that if the dif-
ference between two standard scores is equal to 
or greater than a standard deviation, then that dif-
ference is statistically meaningful. Statistically 
meaningful differences among scores are used by 
examiners to inform interpretation regarding an 
individual’s strengths and weaknesses.

 Identifying the Referent or Norm 
Group

As noted above, standard scores are based on 
the referent, so it is important for an assessment 
report to detail the sample to whom the individual 
being assessed is compared. Most commonly, 
performance on assessment measures compares 
an individual’s performance with that of someone 

in his or her age-group using age-based norms. 
In some cases, however, comparing individuals 
based on age may be inappropriate. For example, 
grade-based norms that compare an individual to 
other individuals who are in the same grade would 
be indicated if an individual is in a grade that does 
not typically correspond with his or her age. For 
example, a 10-year-old child with a late birthday 
who has also been retained a year in school could 
be in the third grade, and comparing that child’s 
performance on academic tests with the perfor-
mance of other 10-year-olds would be inappropri-
ate as most other 10-year-olds in the sample would 
have received education at a higher grade level. 
Similarly, gender-based norms are sometimes 
used, particularly when assessing emotional/
behavioral functioning. Comparing an individual 
with a sample of individuals who are the same 
gender can be more appropriate when assessing 
a behavior that varies in frequency by gender. For 
example, hyperactivity is more commonly seen in 
males than in females, so gender-based norms can 
help to distinguish atypically high levels of hyper-
activity in a female compared to a sample of other 
females more effectively than if using a sample 
that combines males and females.

 Types of Standard Scores

One challenge when reading an assessment report 
is that standard scores are often reported according 

The normal curve

40IQ Score
equivalents
percentile ranks

50 60 70

5 10 20 30 40 50 60 70 80 90 95 99

80 90 100 110 120 130 140 150 160

Fig. 1.1 The normal curve expressed in percentiles and standard deviations
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to different scales. The scales with which a score is 
reported can vary depending on the test. Table 1.1 
depicts the most common standardized scores, 
with their mean score and standard deviation. The 
Z-score is the easiest standardized score to inter-
pret because the mean is anchored at zero and a 
standard deviation is a single unit. Z-scores will be 
used here as an illustration for how standard scores 
are calculated. When calculating a child’s standard 
score from a test, the examiner uses data provided 
by the test developer regarding the distribution of 
raw scores. Oftentimes, this distribution of scores 
is provided in a conversion table in the measure’s 
manual that details what the conversion is between 
the raw score and the standardized score. This con-
version is based on the following formula: a stan-
dardized score (Z) is equal to the difference between 
a child’s raw score (X) and the mean (M) for the 
norm group divided by the standard deviation (SD) 
of the norm group or Z = (X − M)/SD. Using the 
previous example of the performance of an 8-year-
old child on a test of reading accuracy, a raw score 
of 105 in a sample that has a mean of 100 and a 
standard deviation of 10 results in a standardized 
Z-score of 0.5. Tests often do not report standard-
ized scores using Z-scores because half of the 
Z-scores that would be achieved are negative and 
Z-scores use decimals that can make them appear 
awkward and difficult to interpret. For example, 
IQ scores are typically reported using Wechsler 
Standard Scores (mean of 100 and standard devia-
tion of 15), which makes telling parents that their 
child has an IQ of 85 much less awkward than 
reporting an IQ of −1. However, the use of dif-
ferent metrics for reporting standardized scores 
can be confusing, so understanding the scales 
can allow someone to compare them effectively.

 Other Common Scores

There are several other derived scores (i.e., 
scores that are converted from raw scores) that 
are often found in assessment reports. These 
relative-status scores are percentiles, age-equiv-
alents, and grade-equivalents. While these can 
convey important information, they can be easily 
misinterpreted. These relative-status scores are 
not standardized scores and thus do not present 
information in equal units. A standardized score 
can be easily compared to another standardized 
score (i.e., the difference between one standard-
ized score and another means the same thing 
regardless of the score). However, these relative-
status scores are ordinal units or ranks, and the 
difference between units is not equal.

Percentiles are based on the standardized 
score and represent a point in the score distribu-
tion whereby a certain percentage of the norma-
tive population fell below. For example, if one 
obtains a standardized score that is at the mean, 
it would be at the 50th percentile, indicating that 
50% of the population scored below that indi-
vidual. While these ranks can be easy to inter-
pret, they can also be misleading. The difference 
between the 37th percentile and the 63rd percen-
tile may appear large (26 points) but in actuality 
represents just about half of a standard deviation 
of difference. In contrast, the difference between 
the 98th percentile and the 99th percentile is a 
full standard deviation. The reason for this is 
that percentiles in the middle of the distribution 
fall in the middle of the normal curve, which is 
also where most of the population falls. Table 1.2 
illustrates how percentiles correspond with vari-
ous standardized scores that are commonly pro-
vided in assessment reports.

Age- and grade-equivalents are similar to 
percentiles in that they provide some informa-
tion about the individual’s score relative to the 
norm group, but the measure that is provided 
is not standardized. Age-equivalents translate 
an individual’s test performance in terms of 
the performance of a typical child of a given 
age. For example, an individual who achieves 
an age-equivalent of 6:3 could be said to have 
scored as well as a typical 6-year, 3-month-old. 

Table 1.1 Scales for common standard scores in assess-
ment reports

Scale Mean Standard deviation
Z-score   0  1
Wechsler IQ or standard 
score

100 15

Stanford-Binet IQ 100 16
T-score  50 10
Scaled score  10  3
Stanines   5  1.96
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Similarly, a grade-equivalent translates an 
individual’s performance in terms of the per-
formance of a typical child of a given grade 
level. For example, an individual who achieves 
a grade-equivalent of 2.0 could be said to have 
scored as well as typically developing child at 
the beginning of the second grade. Age- and 
grade-equivalents are calculated using raw 
scores, with the equivalent score being the 
median score that is obtained by individuals at 
that age or grade level. While age- and grade-
equivalents have intuitive appeal, they should be 
interpreted with caution as they can exaggerate 
the significance of small differences. In some 
cases, individuals who score within a standard 
deviation of each other (thus achieving scores 
that are not significantly different from each 
other) could have age- or grade-equivalents that 
vary by several years. However, because they 
are based on raw scores, they can be useful as 
a rough metric for measuring progress from one 

assessment to another. For example, when com-
paring an individual’s scores on a test of reading 
from a current evaluation and from an evalua-
tion completed a year earlier, it can be difficult 
to assess progress based on standardized scores 
because they are typically standardized based 
on age. Two scores that are exactly the same 
might intuitively suggest to someone that the 
individual has not made progress, but because 
the score is based on age level, it would actually 
indicate that the individual made about as much 
progress as typically developing peers within 
that year. Age- and grade-equivalents can show 
that progress more explicitly as any increase in 
raw scores from one evaluation to the next eval-
uation will result in an increase in the age- or 
grade-equivalent.

 Consuming an Assessment Report

 Typical Structure of an Assessment 
Report

While assessment reports can vary widely in 
length and style, there are several commonalities 
that are seen in nearly all reports. These will be 
reviewed briefly to guide the reader to understand 
the purpose of the section and how to consume 
these most effectively. The reason for refer-
ral begins most reports and typically includes 
brief background information on the patient 
such as age and presenting concerns, the name 
of the referring provider, and the specific ques-
tions for the evaluation. Because an assessment 
should be driven by the referring concerns/ques-
tions, the information contained within this sec-
tion helps to guide what measures were selected 
and should be directly addressed by the findings. 
Background information is also included in most 
reports, which should detail the history relevant 
to the patient and the presenting problems includ-
ing relevant family history, medical and develop-
mental history, academic history, and history of 
presenting problems. As will be discussed fur-
ther below, data obtained from norm-referenced 
measures should be interpreted within the child’s 

Table 1.2 Conversion table for common standard scores

Standard 
score 
(M = 100; 
SD = 15)

T-score 
(M = 50; 
SD = 10)

Scaled 
score 
(M = 10; 
SD = 3)

Z-score 
(M = 0; 
SD = 1) Percentile

145 80 19  3 99.9
140 77 18  2.67 99.6
135 73 17  2.33 99
130 70 16  2 98
125 67 15  1.67 95
120 63 14  1.33 91
115 60 13  1 84
110 57 12  0.67 75
105 53 11  0.33 63
100 50 10  0 50
 95 47 9 −0.33 37
 90 43 8 −0.67 25
 85 40 7 −1 16
 80 37 6 −1.33 9
 75 33 5 −1.67 5
 70 30 4 −2 2
 65 27 3 −2.33 1
 60 23 2 −2.67 0.4
 55 20 1 −3 0.1

Notes: M is mean, SD is standard deviation, T-score and 
Z-score numbers are approximated in some cases
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context, so this background information should 
be essential to understanding the child and help 
to inform the assessment findings. Behavioral 
observations are always included in assessment 
reports and should include a statement of valid-
ity. Behavioral observations describe what was 
observable during the assessment, which may not 
be captured by norm-referenced measures. It can 
include qualitative information about a child’s 
mental status, language, social reciprocity, com-
fort in the evaluation, and cooperation and effort. 
This information helps to inform validity of test 
results, which should be stated somewhere within 
the report. To interpret test results, one must first 
consider whether they are valid or not. Selecting 
measures with good reliability and validity as 
described earlier is the first step, but ensuring 
good rapport, cooperation, and effort from the 
child is essential for validity. In some instances, 
however, oppositional behavior, impulsivity, 
inattention, poor language comprehension, anxi-
ety, and other factors can interfere with testing, 
and it is the examiner’s responsibility to provide 
an opinion as to whether such factors indeed 
impacted test results and to use caution when 
interpreting such data. There is much variabil-
ity in how test results are presented in reports. 
Most reports include tables that provide stan-
dardized scores from norm-referenced measures 
and other key scores such as percentiles, and 
age- and grade-equivalents as described above. 
However, simply providing scores is inappro-
priate, and a narrative description of the scores 
that offers interpretation should be included. This 
can often be a lengthy section of the report and 
serves as a useful area of reference when inter-
ested in a specific finding. The summary sec-
tion of the report should provide the interested 
reader with the key findings from the evaluation 
and should address the questions that led to the 
referral. It may include diagnoses, when relevant, 
and should be written in language that is friendly 
to a lay audience, since the primary consumer of 
assessment reports in child assessment is often 
parents. Finally, all reports should include recom-
mendations, which should flow directly from test 
results and relate directly to the individual child’s 
needs. These are informed by the presenting con-

cerns discussed earlier and how test results help 
to understand those concerns. Individualized 
recommendations regarding needed treatment or 
referrals for other evaluations should be included 
as well as guidance to parents and other caregiv-
ers (e.g., teachers).

 Important Factors to Consider When 
Reading an Assessment Report

Context is an essential factor that should be con-
sidered by examiners when interpreting data and 
making diagnostic decisions or case conceptual-
ization. Treatment history can impact test results 
and should be considered. For example, if a child 
is taking medication for symptoms of an atten-
tion-deficit/hyperactivity disorder (ADHD) on 
the day of the evaluation, and test findings indi-
cate intact attention, then it is essential to know 
that such findings occurred while taking medica-
tion. Similarly, interpretation of findings from 
academic testing can vary considerably depend-
ing on context. For example, if a child with a his-
tory of reading difficulty who has been receiving 
one-on-one reading tutorials for 5  years scores 
within the lower end of normal limits on tests 
of reading, the interpretation could be much dif-
ferent than if a child without such a history has 
similar findings.

Multicultural assessment reflects an aware-
ness that context is important with regard to test 
findings and represents an attempt to consider 
and mitigate how cultural context can impact 
assessment results and decisions. The American 
Psychological Association has ethical standards 
that dictate that “when interpreting results … 
psychologists take into account the purpose of 
the assessment as well as the various test factors, 
test-taking abilities, and other characteristics of 
the person being assessed, such as situational, lin-
guistic, and cultural differences, that might affect 
psychologists’ judgements or reduce the accuracy 
of their interpretations” (Ethical Standard 9.06, 
[1]). Multicultural assessment involves under-
standing the cultural context in which the assess-
ment is conducted and interpreting results within 
that context. Culturally competent assessment 
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requires not only knowledge of and experience 
with populations from different backgrounds than 
the examiner but also an awareness of one’s own 
personal biases and the biases that can be pres-
ent in norm-referenced testing. Entire books are 
written on culturally competent assessment and 
biases in testing, and the reader is referred to the 
handbook edited by Suzuki and Poterotto [15] for 
a particularly good review in this area. As a con-
sumer of psychological assessment reports, the 
reader needs to have reasonable assurance that the 
assessment that was completed was done so in a 
culturally competent manner. Clues to this come 
from how an evaluator qualifies and interprets 
findings.

Linguistic proficiency is one important thing 
to consider. A recent survey of neuropsycholo-
gists in the United States found that a vast minor-
ity (15%) reported performing assessments in 
a language other than English and only 41% of 
those who provide such assessments do so at a 
native/bilingual proficiency [4]. This reflects a 
dearth of clinicians available to provide assess-
ments in a person’s native language. A patient’s 
limited fluency in English can artificially lower 
test scores, and even nonverbal tests have been 
shown to have cultural bias [13]. While many 
individuals who assess others in their non-native 
language report using interpreters, this can com-
promise standardization as most common tests 
administered were not standardized and normed 
with the use of interpreters. When a patient is 
being evaluated in their second language or with 
the use of interpreters, caution should be applied 
to test findings, and it is incumbent on the exam-
iner to explicitly note when issues related to lin-
guistics may have impacted performance.

Understanding an individual’s background 
should help to inform culturally competent 
assessment. For example, a child who spent 
2  years in a foreign orphanage before being 
adopted may present with English as their pri-
mary language at the time of an assessment at 
age 14, but a lack of early language exposure 
may have limited overall language develop-
ment. Results from intelligence testing might 
find weaknesses in verbal abilities that deflate 
the overall intelligence quotient, and a cultur-

ally competent examiner would understand these 
findings in light of the history versus describing 
the individual as having below-average cogni-
tive potential. Likewise, tests of vocabulary may 
include items that are biased toward Caucasian/
Western cultures and reflect one’s Western 
vocabulary versus their pure vocabulary knowl-
edge. Nonverbal tests have been considered to be 
more “culturally fair” than verbal tasks, but stud-
ies have identified that biased items are as likely 
to be found on nonverbal tests as they are on ver-
bal tests [13]. While nonverbal testing certainly 
offers advantages when there are concerns about 
an individual’s linguistic understanding during 
an evaluation, it should not be the only approach. 
Supplementing findings with information from 
collateral contacts and behavioral observations 
helps to contextualize and interpret data. Some 
tests also include alternative norms, such as mak-
ing comparisons of performance not just against 
those of the same age as the patient but against 
those who have the same educational level. Some 
tests also allow for adjustments based on bilin-
gualism, socioeconomic status, and racial/ethnic 
groups, but these are less widely accepted [9]. 
While race-based norms can reduce the rate of 
false-positive errors (e.g., identifying someone 
who is cognitively intact to be impaired), [10] 
argues against the use of race-norming by sug-
gesting that they can help to support inferior/
superior treatment of people from different racial 
groups, may result in false negative errors, and 
have other issues such as having an impossibly 
high number of groups from which norms may be 
needed. These are a few of the many issues that a 
culturally competent assessor will consider when 
attempting to identify appropriate tests to use for 
an individual and how to interpret data.

 Analyzing Data
It is the responsibility of the examiner to inter-
pret scores and to present data in an easily 
understandable manner. However, there is much 
variability in the quality of reports and their 
accessibility to lay people, and there is rarely a 
single individual who can help to integrate mul-
tiple assessment reports. Therefore, a brief guide 
to reviewing scores within an assessment report 
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is provided. First, as noted above, it is important 
to understand the context within which scores 
were produced and reports should detail valid-
ity of test findings, whether the patient was tak-
ing medication on the day of the assessment, 
and other key information that impacts findings. 
While they have advantages, caution should be 
made in making comparisons of scores based on 
percentiles or age/grade equivalencies given the 
limitations of these scores as described above, 
and use of standardized scores allows for com-
parison of scores across tests. Table  1.1 should 
provide a useful guide for doing so when tests 
are reported using different types of standardized 
scores. In general, strengths and weaknesses of 
the individual can be understood by comparing 
how the individual performed on tests as com-
pared to peers and how they compared to them-
selves. Standardized scores provide a peer-based 
measurement, and a general rule of thumb is that 
if a score is more than a standard deviation above 
or below the mean, then it reflects a strength or 
a weakness, respectively, compared to the peer/
referent group.

Ability/achievement discrepancies can be 
helpful for understanding an individual’s per-
sonal strengths and weaknesses. For example, a 
highly intelligent individual may score within to 
above normal limits across all tests in an assess-
ment, and a simple comparison to peers would 
not reveal concerns. However, discrepancies 
within the individual’s profile can reflect underly-
ing difficulties. For example, an individual whose 
Full Scale Intelligence Quotient is 130 (two stan-
dard deviations above average) may score within 
normal limits across tests of reading, but these 
scores are within the lower end of average (e.g., 
a standard score of 90). A 40-point discrepancy 
between their ability and their achievement is 
statistically significant (again a general rule of 
thumb for identifying statistically meaningful 
differences between scores is a standard devia-
tion, and a more conservative difference would 
be a standard deviation and a half). If that indi-
vidual also has a history of difficulties with read-
ing acquisition, a family history of dyslexia, and 

relative weaknesses in other areas associated 
with dyslexia, then that profile could lead to a 
diagnosis of a learning disability, when a simple 
peer-based comparison would indicate “average” 
reading skills.

Inter- and cross-domain scatter (i.e., scores 
that are discrepant from each other) can also 
signal underlying strengths and weaknesses. 
Significant differences across domains speak 
to an individual’s personal strengths and weak-
nesses and can in some instances inform diagnos-
tic decisions. For example, a significant weakness 
in verbal abilities compared to nonverbal abilities 
in an individual who was assessed in their native 
language might signal the presence of a language 
disorder or significant weaknesses in working 
memory and/or processing speed could signal the 
presence of a learning disability or an attention-
deficit disorder. Likewise, differences within 
domains help to provide further information 
about an individual’s profile. Significantly differ-
ent scores on two tests of working memory could 
reflect lapses in attention, differences between 
verbal and visual memory, limited validity of 
testing (e.g., poor understanding of task demands 
or poor cooperation), and many other possibili-
ties. These should be explored by the assessor 
in the report, and when discrepant scores are 
seen in tables of scores, the reader should refer 
to the narrative for more information regarding 
the possible interpretations that come from those 
discrepancies.

Assessing progress can be particularly chal-
lenging when comparing scores from one assess-
ment to another. Because scores are calculated 
using a referent as described above, the score that 
is provided in an assessment report represents 
an estimate of how one compared to the refer-
ent at that time. Thus, a simple comparison of 
scores can be misleading. A standard score of 95 
on a reading test during an evaluation at age 8 
and a standard score of 85 on the same reading 
test at age 9 do not expressly indicate that the 
individual regressed over the past year. Instead, 
it suggests that the gap between their ability and 
those of peers widened during that time. Thus, 
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when attempting to assess progress, comparing 
standardized scores can help to inform whether 
the individual has worked toward “closing the 
gap” on key areas. Raw scores provide a more 
direct way of comparing performance across 
evaluations, and relative-status scores such as 
age- and grade-equivalences are almost always 
based on raw scores and thus can be used to 
directly compare performances between test-
ing periods. However, these should be inter-
preted with caution in section “Understanding 
and Interpreting Scores in Assessments” of this 
chapter, and progress should also be considered 
within the context of the individual’s aptitude and 
the level of intervention that is being provided. 
Finally, it is impossible to remove error from test-
ing, so small fluctuations in scores across testing 
periods could also reflect error.

 Summary

A high-quality assessment can be invaluable in 
understanding a patient’s current level of func-
tioning to inform diagnostic and treatment deci-
sions, and repeated assessments can be helpful 
for measuring progress. High-quality assess-
ments are completed by examiners who select 
measures that have well-documented reliability 
and validity, who consider the patient’s history 
and cultural context when interpreting find-
ings, and who describe results in an understand-
able manner that directly addresses the referral 
question. By better understanding factors that 
underlie assessment, the reader should have the 
background knowledge to consume assessment 
reports and make use of subsequent chapters in 
this book that describe how assessment can clar-
ify specific learning and psychiatric issues that 
present in childhood and adolescence.
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 Introduction

Children and adolescents with reading disorders 
display a range of potential difficulties related 
to foundational academic skills, including defi-
cits in basic word reading, decoding unfamiliar 
words (i.e., using phonological processing to 
“sound it out”), reading words accurately and 
fluently, and comprehending written material. 
Further, there can be significant variability in 
response to reading intervention and treatment 
outcomes. According to the current diagnostic 
manual (DSM-V), reading disorders are broadly 
recognized as neurodevelopmental disorders 
with biological underpinnings that manifest as 
cognitive weaknesses associated with behavioral 
symptoms (i.e., challenges with reading). That 
is, this brain-based disorder impacts an individ-

ual’s ability to process verbal information in the 
same way as typically developing peers, which 
is likely due to a combination of genetic (i.e., 
heritability), epigenetic, and environmental fac-
tors (e.g., prematurity/low birth weight; health 
factors). Given the complexities associated with 
the etiology of reading disorders, as well as in 
understanding the specific nature of reading dif-
ficulties, a comprehensive assessment approach 
is critical (i.e., obtaining developmental history; 
neuropsychological and educational testing) in 
developing tailored educational programming for 
students. To better understand the diagnosis and 
treatment of reading disorders, as well as a spe-
cific type of reading disorder called dyslexia, this 
chapter will review the current state of the litera-
ture, the developmental course (i.e., early signs 
and patterns of academic performances among 
individuals with reading disorders/dyslexia), and 
discuss various assessment approaches and tools. 
Additionally, this chapter will highlight condi-
tions that commonly co-occur with reading disor-
ders, provide a case study, as well as review gold 
standard treatment approaches and interventions.

 Current State of the Research

A specific learning disorder in reading is charac-
terized as a developmental disorder that is typi-
cally recognized by school age, although it may 
go undetected until later for various reasons [2]. 
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Importantly, the APA highlights a distinction 
between reading development and acquiring other 
developmental milestones (e.g., talking; walk-
ing), namely, that reading requires explicit teach-
ing rather than a skill that emerges as a function 
of growth and maturation. That is, reading disor-
ders are not the result of limited or poor academic 
instruction, and reading weaknesses must persist 
for at least 6  months despite targeted interven-
tions. These challenges result in an “unexpected 
academic underachievement” or performance 
that is far below what would be expected for the 
individual’s age (i.e., age discrepancy). Finally, 
these challenges are also not better accounted for 
by other factors such as intellectual disability, 
physical challenges (e.g., vision/hearing difficul-
ties), or other neurological disorders. Of note, 
reading disorders occur in individuals who are of 
normal intelligence, as well as those who dem-
onstrate very high or gifted levels of intelligence 
(i.e., IQ discrepancy). For example, a student with 
a reading disorder may be able to maintain age-
appropriate academic performances (i.e., average 
range for their age); however, this achievement is 
likely due to significant effort on the part of the 
student and their ability to compensate by using 
other cognitive skills.

 A Specific Type of Reading Disorder: 
Dyslexia

While there are many areas in which reading skills 
may be compromised, one of the most common 
difficulties is learning to decode words  – using 
language/phonological skills to link sounds to 
letters – for fluent and accurate reading [60, 64]. 
This distinct language-based weakness is referred 
to as developmental dyslexia and is often associ-
ated with encoding (i.e., spelling) challenges. Of 
note, although reading comprehension represents 
the most complex reading task (e.g., the ability to 
make sense, understand, or comprehend written 
material), these skills may be at age/grade level 
for some individuals with dyslexia [52].

While there has been some controversy over 
determining the most appropriate definition of 
dyslexia, the most robust evidence is in favor of 

the phonological model [59]. This theory gained 
favor after scientists recognized the integral role 
of early speech-language skills in the develop-
ment of later reading skills [36]. Still, other mod-
els have suggested that basic visual processing 
deficits were at the heart of reading challenges 
(e.g., reversing letters). Later frameworks then 
proposed a dual-route theory (e.g., visual and 
phonological) for understanding symptoms of 
dyslexia [12]. These authors suggested that a 
direct/visual (orthographic) route and indirect 
(phonological) route are both integral in read-
ing. More specifically, the direct route is utilized 
when an individual automatically recognizes 
a familiar word on the page (e.g., sight words), 
which becomes common as readers become more 
skilled over time. However, the indirect route is 
used when a reader encounters an unfamiliar word 
and must “sound it out” (i.e., decoding via pho-
nological processing). Phonological awareness 
(i.e., the ability to associate letters with sounds) 
underlies the automaticity of reading and is criti-
cal in early reading development, and this skill 
set is often significantly impaired in individuals 
with dyslexia [64]. Further, phonological deficits 
and reading challenges have been linked across 
all cultures and languages [29], and Vellutino 
[77] showed that reversal errors were restricted 
to an individual’s native language highlighting 
linguistic over visual weaknesses. Although the 
visual system may play a role in specific read-
ing challenges, deficits in language processing 
and the phonological system (i.e., the phono-
logical model) remain the most compelling [52]. 
Importantly, Shaywitz et al. [63] highlighted that 
based on findings from multiple studies, dyslexia 
is not an “all-or-nothing phenomenon,” but rather 
symptoms may occur on a continuum of severity.

It is important to note, however, that not all 
individuals with reading challenges demon-
strate the specific pattern of weaknesses asso-
ciated with dyslexia (i.e., a student might have 
challenges with reading comprehension despite 
age-appropriate skills in other areas of read-
ing). This highlights the importance of under-
standing the nature of reading errors, as well as 
remaining cognizant of other comorbidities that 
can mask or exacerbate reading difficulties (see 
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“Comorbidity” below). Still, reading disorders 
and dyslexia can contribute to difficulty in other 
academic areas (e.g., social studies; science), as 
well as impact self-esteem and socioemotional 
functioning (e.g., anxiety/depression) and lead to 
higher rates of school avoidance/dropout, as well 
as lifelong functional/adaptive impairments (e.g., 
employment difficulties).

Prevalence Rates In terms of prevalence, read-
ing disorders are apparent across languages, cul-
tures, racial/ethnic, and socioeconomic groups 
[52]. While the APA [2] estimates that between 
5% and 15% of school-aged children suffer from 
any type of learning disorder (and about 4% of 
adults), recent statistics from the [46] suggest 
that reading disorders and dyslexia are the most 
common types of learning disorder (i.e., approxi-
mately 70–80% of those with a learning disorder 
meet criteria for a reading disorder). In regard to 
gender ratios, the APA [2] indicates that learning 
disorders, in general, are more common in males 
than females (between 2:1 and 3:1), although 
other findings related to gender differences have 
been mixed. That is, while higher rates of reading 
disorders have been reported for males, particu-
larly in clinically referred samples, research sam-
ples have indicated ratios closer to 1:1 [28, 62, 
65]. It is also important to note that reading disor-
ders commonly co-occur with other neurodevel-
opmental or behavioral disorders, and referral 
bias may play a role in who is referred for assess-
ment and services.

Etiology of Reading Disorders/Dyslexia In 
regard to the etiology of reading disorders, the 
literature has identified environmental/child 
heath factors and neurobiological and neurocog-
nitive factors that may be related to the develop-
ment of reading difficulties. While each may play 
a unique role in the manifestation of reading 
impairments, Pennington’s [49] multiple-deficit 
model posits that developmental outcomes (i.e., 
reading disorders) are likely related to interac-
tions between multiple variables. That is, like 
most behavioral disorders, the causes may be 
multifactorial and include a combination of risk 
factors.

Environmental Factors At the environmental 
level, prematurity and low birth weight have been 
identified as risk factors for the development of 
later reading challenges [5, 10], as well as early 
language impairment [7]. Further, a recent longi-
tudinal study revealed that prenatal nicotine 
exposure was negatively associated with reading 
performance among school-aged children [11].

Genetic Factors In addition to these environ-
mental factors, reading disorders, and specifi-
cally dyslexia, show a strong genetic basis [48, 
51, 64]. Family studies have located specific 
chromosomes that may carry genes or multiple 
genes that influence the manifestation of dyslexia 
[19, 26]. Still, it is important to highlight that 
genetic risk factors, as well as the environmental 
and child health factors discussed above, must be 
considered in the context of their dynamic inter-
play with one another and the child’s environ-
ment (e.g., home literacy environment). That is, a 
recent longitudinal study revealed that children 
with a high familial risk of dyslexia are often 
exposed to a greater number of risk factors over-
all [15], which suggests that genetic risk likely 
reflects a gene X environment interaction. Still, 
another recent meta-analysis of 95 studies indi-
cated that there is not strong evidence that chil-
dren from at-risk families are raised in 
significantly different environments from control 
samples [68]; however, they do show deficits in 
phonological processing that may represent a 
phenotype of dyslexia and place children at ongo-
ing risk for development of reading challenges.

Neurological Factors Finally, research has also 
documented neurological underpinnings in read-
ing disorders and dyslexia. While this area of 
research continues to grow in conjunction with 
advances in technology, dyslexia appears to be a 
disorder associated with changes in brain cir-
cuitry [32]. Studies examining the brains of indi-
viduals with dyslexia via postmortem examination 
have also identified unique structural differences. 
In Siegel’s [64] review, he highlighted abnormal-
ities in the planum temporale (e.g., includes 
Wernicke’s area – involved in language process-
ing), as well as within the corpus callosum (e.g., 
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communication between hemispheres). Other 
researchers have corroborated differences in the 
planum temporale via functional magnetic reso-
nance imaging (fMRI) [35], as well as docu-
mented underactivation in the left hemisphere 
(i.e., language/verbal) and overactivation in the 
right hemisphere (i.e., visual spatial) [80]. 
Further, another review paper showed consistent 
underactivation in the occipitotemporal region, 
which includes the visual word form area 
(VFWA; see [52]). Finally, diffusion tensor imag-
ing (DTI) has also explored the association 
between white and gray matter in dyslexia, and 
results have consistently revealed decreases in a 
variety of sites in the left hemisphere [47, 66]. 
Although these brain differences appear to be 
related to reading challenges, research has also 
shown that high-quality intervention has the 
potential to alter brain activity and promote nor-
mal hemispheric functioning [21].

Of note, many imaging studies compare 
samples of school-aged children or adults with 
dyslexia to healthy controls. Given the neuro-
plasticity of the developing brain, particularly 
throughout the process of learning to read, these 
studies are limited in their ability to draw conclu-
sions about the neurological underpinnings of 
dyslexia. As such, a recent meta-analytic review 
was conducted of MRI studies examining brain 
differences in pre-reading children at risk for 
later reading challenges, and results revealed dif-
ferences in the left temporoparietal brain region 
between at-risk pre-readers and controls [74]. 
This brain region is implicated in phonological 
processing, which provides further evidence in 
support of the phonological model. Further, early 
deficits were also apparent in auditory perceptual 
domains, though less consistently. Taken together, 
studies of brain structure and functioning provide 
strong evidence for neurological risk factors.

 Early Signs, Symptoms, 
and Patterns of Weakness

The Preschool/Early Elementary Years Although 
reading disorders can only be diagnosed after a 

student enrolls in formal education, early symp-
toms such as language weaknesses can be identi-
fied during the preschool years [24, 60]. Of note, 
early identification is becoming increasingly 
important, as longitudinal research has shown that 
later remediation is less effective than early inter-
vention [75]. Specifically, parents and preschool 
teachers may notice challenges with basic rhym-
ing skills or learning simple nursery rhymes, rec-
ognizing letters, as well as mispronunciations of 
common words. Further, these early weaknesses 
are especially important to note if there is a family 
history of language-based difficulties (i.e., read-
ing/writing disorder). Upon transitioning to kin-
dergarten and first grade, reading challenges may 
become more apparent (e.g., difficulty sounding 
out basic words), and the student may verbalize 
their dislike for reading or avoid tasks that involve 
reading altogether. Further, the errors that students 
make while attempting to read may appear unre-
lated to pictures or the words on the page [60].

Second Grade and Beyond Although reading 
disorders often go undiagnosed through first grade, 
weaknesses may become more apparent in second 
grade and beyond as learning/reading demands 
increase. Academically, teachers and parents may 
notice limited progress in reading development, 
including slow reading rate and oral reading that is 
riddled with errors [60]. Weaknesses in decoding 
also become more recognizable as students have 
not developed an effective strategy for reading and 
spelling unfamiliar words, and they often make 
random or “dysphonetic” guesses (e.g., errors that 
are unrelated to letters in the word). Additionally, 
there may be other weaknesses in speech such as 
 difficulties with word retrieval (e.g., naming a spe-
cific object), accurately pronouncing longer words, 
mixing up similar sounding words, and difficulty 
following conversations or responding in an 
appropriate time frame [60]. Children may also 
dislike and avoid reading out loud in the classroom 
and have trouble finishing tasks in the same time 
frame as peers, remembering rote or fact-based 
material, and learning a second language. Over 
time, these challenges may negatively impact self-
esteem, academic self-competence, and peer 
acceptance [54], particularly when academic 
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instruction shifts from “learning to read” to “read-
ing to learn.”

Importantly, despite the host of difficulties 
associated with reading disorders and dyslexia, 
students may show strengths in other areas that 
must be considered when developing an interven-
tion plan. For example, many dyslexic readers 
have the ability to make sense of written material 
and comprehend text despite weaknesses in word 
reading [60], as well as show strong skills in other 
subjects (e.g., math) or areas of interest. Still, 
not all individuals with reading disorders show 
the same patterns of strengths and weaknesses, 
which has contributed to the complexity and con-
troversy related to diagnosis. As noted above, 
Shaywitz et  al. [63] highlighted that dyslexia 
appears to occur along a continuum of normal 
reading development and students with dyslexia 
fall at the lower end of that distribution. As such, 
there is no specific cut point or inclusion/exclu-
sion criteria, which may impact how dyslexia is 
identified, treated clinically, and conceptualized 
within the current special education guidelines. 
Taken together, early identification of symptoms 
is critical in buffering future learning difficulties, 
as students’ learning profiles may change over-
time as a result of school- and community-based 
intervention and other psychosocial factors. A 
child may make progress within one aspect of 
their reading profile (e.g., improved word read-
ing/decoding), while they experience ongoing 
difficulty within other domains (e.g., fluency 
and comprehension). This represents a shift from 
stringent “all-or-nothing” definitions of learning 
disabilities and acknowledges the fluid nature of 
challenges over time. Still, it is important to note 
that in addition to specific academic weaknesses, 
students may present with a host of other cogni-
tive and social-emotional difficulties that warrant 
assessment (see sections “Assessment Process 
and Tools” and “Comorbidity” below).

 Assessment Process and Tools

Different professionals, including school psy-
chologists, clinical psychologists, and neuropsy-

chologists, may assess children of reading age, 
older children and adolescents, and adults for the 
presence of dyslexia. Dyslexia can be identified 
in the context of a school evaluation or a private 
evaluation. There is no single test that can deter-
mine whether someone has dyslexia. Instead, the 
assessment procedure should include a thorough 
background interview, as certain signs of dys-
lexia often present early in life, and testing with 
a variety of standardized measures with estab-
lished psychometric properties. While dyslexia, 
at its core, is a disorder of accurate and fluent 
reading, it frequently occurs alongside other aca-
demic and learning issues, certain neurocognitive 
features, and psychiatric conditions. Thus, dys-
lexia assessment should occur in the context of 
a comprehensive evaluation, in which multiple 
domains of academic achievement, cognitive 
functioning, and emotional and behavioral symp-
toms are assessed (see Table 2.1 for a review of 
assessment tools).

Obtaining Background History As discussed 
above, children are not typically diagnosed with 
dyslexia until they reach reading age; however, 
many children show “warning signs” of this dis-
order well before receiving a formal diagnosis. 
These may include difficulties learning the letters 
of the alphabet and the sounds that go with each 
letter, repeatedly mispronouncing certain words 
(e.g., saying frackers instead of crackers), diffi-
culty understanding and generating rhyming 
words, and showing a limited range of expressive 
vocabulary [60]. Having a parent or sibling with 
dyslexia is a widely established risk factor for 
dyslexia (e.g., [67]), as are the presence of speech 
and language delays during early childhood (e.g., 
[55]). Thus, when evaluating an individual for 
dyslexia, it is important to obtain a thorough 
background and developmental history.

Assessing Aspects of Reading and 
Spelling Dyslexia is associated with weak-
nesses in efficient decoding, or the ability to link 
letters to corresponding word sounds, or pho-
nemes, to read the whole word. Decoding skills 
are measured through tests of word recognition, 
which require the examinee to read printed words 
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Table 2.1 Commonly used tools in the assessment and diagnosis of dyslexia

Measure Age/grade range Key subtests
Domains assessed with key 
subtests

Boston Naming Test, 2nd 
Edition (BNT-2)

5:0–12:5 years, 
18–79 years

n/a Single-word expressive 
vocabulary

Comprehensive Test of 
Phonological Processing, 
2nd Edition (CTOPP-2)

4:0–24:11 years Blending nonwords, blending 
words, elision, memory for 
digits, nonword repetition, 
phoneme isolation (7–24), rapid 
color naming (4–6), rapid digit 
naming, rapid letter naming, 
rapid object naming (4–6), 
segmenting nonwords (7–24), 
sound matching (4–6)

Phonological awareness, 
phonological memory, rapid 
symbolic naming, rapid 
non-symbolic naming (4–6)

Delis-Kaplan Executive 
Function System 
(D-KEFS)

8–89 years Verbal fluency test Rapid word generation/
retrieval

Differential Abilities 
Scales, 2nd Edition 
(DAS-II)

2:6–17:11 years 
for full measure; 
5:0–12:11 years 
for phonological 
processing 
subtest

Phonological processing, rapid 
naming

Phonological processing 
(including rhyming, sound 
blending, phoneme elision, 
and phoneme segmentation), 
rapid automatic naming

Expressive One-Word 
Picture Vocabulary Test, 
4th Edition (EOWPVT-4)

2–80+ years n/a Single-word expressive 
vocabulary

Expressive Vocabulary 
Test, 2nd Edition 
(EVT-2)

2:6–90+ years n/a Single-word expressive 
vocabulary

Gates-MacGinitie 
Reading Test, 4th Edition 
(GMRT-4)

K.7 – post high 
school

Comprehension (most levels), 
vocabulary (most levels); 
different subtests for pre-reading, 
beginning reading, and levels 1 
and 2

Reading comprehension, word 
knowledge, early reading 
concepts (e.g., letter 
knowledge, letter-sound 
correspondence, word 
decoding) in lower levels

Gray Oral Reading Test, 
5th Edition (GORT-5)

6–23 years n/a Oral reading rate, oral reading 
accuracy, reading 
comprehension

Lindamood Auditory 
Conceptualization Test, 
3rd Edition (LAC-3)

5:0–18:11 years n/a Phonemic processing, syllabic 
processing

Nelson-Denny reading 
test (NDRT)

9–12th grade, 
2-year college, 
4-year college

Comprehension, vocabulary Silent reading comprehension, 
silent reading speed, word 
knowledge

A Developmental 
NEuroPSYchological 
Assessment, 2nd Edition 
(NEPSY-II)

3–16 years Phonological processing, 
speeded naming, word 
generation

Phonological processing, rapid 
automatic naming, rapid word 
generation/retrieval

Oral and Written 
Language Scales, 2nd 
Edition (OWLS-II)

3:0–21:11 years Listening comprehension, oral 
expression, reading 
comprehension, written 
expression

Auditory comprehension, oral 
expression/fluency, reading 
comprehension, written 
expression

Test of Word Reading 
Efficiency, 2nd Edition 
(TOWRE-2)

6:0–24:11 years Phonemic decoding efficiency, 
sight word efficiency

Word reading/recognition 
speed, phonemic decoding 
speed
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out loud. Individuals with dyslexia may struggle 
with this task, as they do not benefit from sur-
rounding text to identify the target word. 
Commonly used word recognition tests include 
the Word Reading subtest of the Wechsler 
Individual Achievement Test, 3rd Edition (WIAT-
III; [82]), the Letter-Word Identification subtest 
of the Woodcock-Johnson Tests of Achievement 
(WJ IV ACH; [56]), and the Sight Word Efficiency 
subtest of the Test of Word Reading Efficiency, 
2nd Edition (TOWRE-2; [72]). Decoding skills 
are further assessed through tasks that require the 
examinee to apply phonics rules and grapheme-
phoneme correspondence (i.e., letter-sound cor-
respondence, or the understanding of which 
sounds go with which letters) to reading “non-
words” (e.g., flisk, tiphur). While some individu-
als with dyslexia perform within normal limits on 
tests of word recognition skills, they often show 
weaker performance on phonemic decoding tests, 
where it is impossible to identify the nonwords 
by sight. On such tests, common errors include 
lexicalizations (i.e., substituting a visually simi-
lar real word for the pseudoword, like stripe 
instead of stipe), phoneme sequencing errors 
(e.g., pilk instead of plik), phoneme insertion 

errors (e.g., dal-ig instead of dalg), phoneme 
deletion errors (e.g., tras instead of trasp), and 
vowel sound errors (e.g., frek instead of frak). 
Commonly used phonemic decoding tests include 
the Pseudoword Decoding subtest of the WIAT-
III, the Word Attack subtest of the WJ IV-ACH, 
and the Phonemic Decoding Efficiency subtest of 
the TOWRE-2.

In addition to decoding weaknesses, dyslexia 
is associated with weaknesses in encoding, or the 
ability to match letters to phonemes to spell words 
correctly. Dysphonetic errors while spelling are 
particularly indicative of dyslexia (e.g., becaud 
instead of because, gril instead of girl). Spelling 
at the single-word level is often assessed with the 
Spelling subtest of the WIAT-III and the Spelling 
subtest of the WJ IV ACH, both of which require 
the examinee to write a series of individual words 
that the examiner presents aurally. Arguably, how 
the examinee attempts to spell the words is as 
important as whether the words are spelled cor-
rectly or incorrectly.

Dyslexia often impacts both oral reading 
and silent reading fluency. When reading orally, 
individuals with dyslexia often show a slower, 

Table 2.1 (continued)

Measure Age/grade range Key subtests
Domains assessed with key 
subtests

Test of Written 
Language, 4th Edition 
(TOWL-4)

9:0–17:11 years Vocabulary, spelling, 
punctuation, logical sentences, 
sentence combining, contextual 
conventions, story composition

Sentence generation, auditory 
dictation at the sentence level, 
editing, sentence combining, 
written expression at the short 
story level

Wechsler Individual 
Achievement Test, 3rd 
Edition (WIAT-III)

4:0–50:11 years Oral reading fluency, 
pseudoword decoding, reading 
comprehension, spelling, word 
reading

Oral reading rate and 
accuracy, phonemic decoding, 
reading comprehension, 
spelling, word reading/
recognition

Woodcock-Johnson Tests 
of Achievement, 4th 
Edition (WJ IV ACH)

2–90+ years Letter-word identification, oral 
reading, passage comprehension, 
reading recall, sentence reading 
fluency, spelling, spelling of 
sounds, word attack, word 
reading fluency

Word reading/identification, 
oral reading rate and accuracy, 
reading comprehension, silent 
reading speed and accuracy 
(for individual words and 
sentences), spelling, 
grapheme-phoneme 
correspondence, phonemic 
decoding

Note: The reader is referred to Dyslexia Help at the University of Michigan for a comprehensive list of assessment tools 
for dyslexia (http://dyslexiahelp.umich.edu/dyslexics/learn-about-dyslexia/dyslexia-testing/tests)
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halting pace compared to typical readers. They 
are also more likely to skip words while reading, 
to make visual word recognition errors (e.g., bat 
instead of boat), to misread short words (e.g., 
confusing when and then), to omit word endings, 
and to show difficulty decoding longer or unfa-
miliar words [6]. Tests of oral reading speed and 
accuracy include the Oral Reading Fluency sub-
test of the WIAT-III, the Oral Reading subtest 
of the WJ IV ACH, and the Gray Oral Reading 
Test, 5th Edition (GORT-5; [84]). Individuals 
with dyslexia similarly struggle with speed 
when reading silently too. Tests of silent reading 
speed and efficiency include the Word Reading 
Fluency and Sentence Reading Fluency subtests 
of the WJ IV ACH.

Some researchers have noted that despite diffi-
culties with decoding and reading speed, dyslexic 
readers can show intact reading comprehension 
skills [60]. It has been suggested that individuals 
with dyslexia are very good at interpreting con-
text clues while reading and at being able to take 
away the main point even in the absence of read-
ing each word accurately [60]. However, severe 
decoding weaknesses may interfere with one’s 
ability to read at grade level and to adequately 
comprehend while reading, and a tendency to 
skip short words while reading (e.g., not, or) can 
interfere with comprehension too. Especially 
when reading orally, individuals with dyslexia 
may focus intensely on reading carefully and 
accurately, but at the expense of paying adequate 
attention to the content of what they are reading. 
Commonly used reading comprehension tests 
include the Reading Comprehension subtest of 
the WIAT-III, the Passage Comprehension sub-
test of the WJ IV ACH, the Comprehension scale 
of the GORT-5, the Gates-MacGinitie Reading 
Test, 4th Edition (GMRT-4; [39]), and for indi-
viduals in high school and college, the Nelson-
Denny Reading Test (NDRT; [8]).

Assessing Other Academic Skills While dys-
lexia is a reading disability, individuals with this 
disorder may experience weaknesses in their 
written expression too. Specifically, individuals 
with dyslexia frequently struggle with spelling, 
which can interfere with the intelligibility of their 

writing. Further, they may have difficulty produc-
ing concise, organized text in a timely and effi-
cient manner; these issues are compounded when 
attention and executive function issues are also 
present. Shorter, focused tests of written expres-
sion include the Sentence Composition subtest of 
the WIAT-III and the Writing Samples and 
Sentence Writing Fluency subtest of the WJ IV 
ACH. Lengthier writing assessments include the 
Oral and Written Language Scales, 2nd Edition 
(OWLS-II; [9]), the Essay Composition subtest 
of the WIAT-III, and the Test of Written Language, 
4th Edition (TOWL-4; [27]).

In addition to writing, a dyslexic profile can 
produce math difficulties too. For instance, indi-
viduals with dyslexia may struggle to read and 
comprehend math word problems, which can 
interfere with their ability to demonstrate the true 
range of their math reasoning skills. An aspect of 
dyslexia, discussed in the section below, involves 
weaknesses in the rapid, efficient retrieval of 
verbal information, including simple math facts. 
Math facts retrieval is commonly assessed with 
the math fluency subtests (addition, subtraction, 
and multiplication) of the WIAT-III and with the 
Math Facts Fluency subtest of the WJ IV ACH.

Assessing Language Functions Although there 
are 26 letters in the alphabet, there are 44 unique 
sounds, or phonemes, that make up words in the 
English language. Phonological processing refers 
to the ability to detect and manipulate these com-
ponent sounds or “building blocks” of words. As 
highlighted in previous sections of this chapter, 
weaknesses in phonological processing are 
widely recognized as one of the central features 
of dyslexia (e.g., [78]); these weaknesses may or 
may not occur in the context of other language 
impairments [53]. Commonly used standardized 
measures to measure auditory phonological pro-
cessing skills, in the absence of reading demands, 
include the Comprehensive Test of Phonological 
Processing, 2nd Edition (CTOPP-2; [79]), the 
Lindamood Auditory Conceptualization Test, 3rd 
Edition (LAC-3; [37]), the Phonological 
Processing subtest of the NEPSY-II [33], and the 
Phonological Processing subtest of the 
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Differential Ability Scales, 2nd Edition (DAS-II; 
[18]). Tests of phonological processing generally 
involve matching alike phonemes, producing 
rhymes, phoneme segmentation and identifica-
tion, phoneme blending, phoneme manipulation 
and/or, in the case of the LAC-3, symbolically 
representing phonemes.

Word retrieval skills are known to be an area 
of weakness for many individuals with dys-
lexia, and these can manifest in several ways. 
For example, individuals with dyslexia often 
struggle with rapid naming skills, including the 
ability to quickly and accurately name differ-
ent letters, digits, objects, and symbols. These 
skills are commonly assessed with the Rapid 
Non-Symbolic Naming subtests (for young chil-
dren) and the Rapid Symbolic Naming subtests 
(for young children through young adults) of the 
CTOPP-2, the Speeded Naming subtest of the 
NEPSY-II, and the Rapid Naming subtest of the 
DAS-II. Further, individuals may show difficulty 
on tasks requiring efficient word generation, or 
rapid retrieval of nonspecific words. These skills 
are commonly assessed with the Verbal Fluency 
subtest of the Delis-Kaplan Executive Function 
System (D-KEFS; [14]) and the Word Generation 
subtest of the NEPSY-II. Finally, individuals with 
dyslexia may show weaknesses in their expres-
sive vocabulary skills, including the ability to 
identify and retrieve the correct word for a given 
object or situation. Indeed, many individuals 
with dyslexia experience a “tip of the tongue” 
phenomenon. Expressive vocabulary skills at 
the single-word level are often assessed with the 
Expressive Vocabulary Test, 2nd Edition (EVT-
2; [87]) and the Expressive One-Word Picture 
Vocabulary Test, 4th Edition (EOWPVT-4; [40]). 
The Boston Naming Test, 2nd Edition (BNT-2; 
[30]) is another test of expressive vocabulary 
skills at the single-word level; however, it is 
unique in that it permits the provision of phone-
mic cues (i.e., initial sound or sounds), which can 
help examinees with dyslexia identify the target 
word.

Assessing Cognitive Functioning Previously, 
dyslexia was conceptualized as unexpected read-

ing difficulty that occurred in the context of aver-
age to above average intelligence [20]. More 
recently, professionals have moved away from 
this “discrepancy model” as it delayed the identi-
fication of dyslexia in many children, and it all 
together prevented the identification of dyslexia 
in others  – namely, those with low cognitive 
functioning and, arguably, the most severe read-
ing weaknesses [20]. Nonetheless, when a highly 
intelligent individual demonstrates reading skills 
that are significantly below expectations for their 
level of cognitive functioning  – even if their 
achieved reading scores are within normal limits 
for their age – it may indicate a reading disability. 
Further, working memory weaknesses and other 
cognitive features are understood to be risk fac-
tors for dyslexia [61]. Thus, it remains helpful to 
consider one’s reading skills in the context of 
general cognitive functioning, including verbal 
skills, nonverbal reasoning skills, visual-spatial 
skills, auditory and visual working memory 
skills, and information processing speed. 
Cognitive functioning is commonly assessed 
with well-established batteries including the 
Wechsler Intelligence Scale for Children, 5th 
Edition (WISC-V; [83]); the Wechsler Adult 
Intelligence Scale, 4th Edition (WAIS-IV; [81]); 
the Woodcock-Johnson IV Tests of Cognitive 
Ability (WJ IV COG; [57]); the Kaufman 
Assessment Battery for Children, 2nd Edition 
(KABC-II; [31]); and the Differential Abilities 
Scale, 2nd Edition (DAS-II; [18]).

Assessing Emotional and Behavioral 
Functioning As discussed in the following sec-
tion, individuals with dyslexia are at increased 
risk for anxiety, depressive, and other psychiatric 
symptoms. When conducting dyslexia evalua-
tions with youth, clinicians are strongly recom-
mended to include one or more broad screening 
measures of socioemotional and behavioral func-
tioning, such as the Child Behavior Checklist 
(CBCL; [1]). It can be helpful to obtain ratings 
from different observers, including parents and 
teachers, who observe the examinee across dif-
ferent contexts. Elevations in any of the subscales 
of the broad measures can inform further psycho-
logical assessment.
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 Dyslexia and Co-occurring 
Disorders

Dyslexia commonly occurs alongside other psy-
chiatric disorders; an estimated 50% of indi-
viduals with dyslexia meet criteria for another 
diagnosis [23]. Attention-deficit/hyperactivity 
disorder (ADHD), a brain-based, neurodevel-
opmental disorder characterized by significant 
inattentive symptoms (e.g., difficulty sustaining 
attention, forgetfulness in everyday activities) 
and/or hyperactive and impulsive symptoms 
(e.g., exhibiting a high level of motor activity, dif-
ficulty sitting still and remaining seated in situa-
tions where it is expected, difficulty waiting one’s 
turn), is one of the most frequently comorbid dis-
orders with dyslexia. A sizeable minority – esti-
mates range from 15% to 40% – of individuals 
with dyslexia are also diagnosed with attention-
deficit/hyperactivity disorder (ADHD), and com-
parable yet slightly higher rates are estimated 
for children with ADHD who are also diagnosed 
with dyslexia (e.g., [3, 58, 85]). Differentially 
diagnosing ADHD and dyslexia, especially in 
younger children, is made challenging by the fact 
that some cognitive features, including weak-
nesses in verbal working memory and processing 
speed, are common to both disorders.

Dyslexia is associated with weaknesses in 
certain neuropsychological functions, includ-
ing working memory (i.e., the ability to retain 
information in the very short term and to per-
form mental operations on that information) and 
information processing speed (i.e., the ability to 
quickly and accurately ascertain and make deci-
sions about novel information). Weaknesses in 
these areas are not unique to dyslexia; indeed, 
they have been associated with math disabili-
ties [86] and with ADHD too. However, work-
ing memory and information processing speed 
are broad constructions, and certain weaknesses 
within these domains have been observed among 
individuals with dyslexia. Specifically, auditory 
working memory weaknesses are most promi-
nent in individuals with dyslexia; these have been 
linked to phonological processing weaknesses 
[78]. Further, weaknesses in rapid automa-
tized naming  – an aspect of verbal processing 

speed – are most implicated in dyslexia; broader 
information processing speed may be intact for 
individuals with dyslexia [25].

Dyslexia and other reading disabilities are fre-
quently comorbid with other learning disabilities; 
it is estimated that comorbid reading and math 
disabilities are present in 30–70% of individu-
als with either disorder [4, 34]. Moll et al. [42] 
advocate for understanding learning disorders 
as different yet related constructs, which likely 
share genetic, neurobiological, and cognitive risk 
factors. When learning disorders do occur, they 
are associated with increased risks. Specifically, 
children with concurrent reading and math dis-
abilities, compared to children with either dis-
order alone, appear to be at increased risk for 
functional impairment, including higher inter-
nalizing symptoms, greater academic problems, 
and weaker neuropsychological functioning 
across multiple domains, compared to children 
with either disorder alone [86]. Children who 
experience difficulties across academic domains 
likely have more challenging and less reward-
ing school experiences than children who have 
dyslexia but do well in other academic areas, like 
math or science. Thus, children with concurrent 
learning disabilities appear to be at increased risk 
for negative outcomes and should be monitored 
carefully.

Some existing research suggests that individu-
als with dyslexia are at higher risk for internaliz-
ing problems (e.g., anxiety symptoms, depressive 
symptoms) and externalizing problems (e.g., 
oppositional and defiant behaviors, conduct-
related behaviors), compared to those without 
dyslexia [44, 69, 85]. However, other studies 
do not support these findings (e.g., [41]). Most 
of the existing research on dyslexia and comor-
bid psychiatric symptoms is based on children’s 
experiences, and a small body of adult-focused 
literature suggests that college students and 
adults with dyslexia, or learning disabilities more 
broadly, may not experience higher rates of anxi-
ety and depressive symptoms [43]. Further, some 
researchers have suggested that increased rates 
of externalizing behaviors among children with 
dyslexia may be partially, if not fully explained, 
by a concurrent ADHD diagnosis and symptoms 
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[85]. While it is prudent to screen all children 
with dyslexia or suspected dyslexia for concur-
rent internalizing and externalizing problems, 
there is evidence to suggest that these are not 
issues for all individuals with dyslexia, especially 
as they mature.

 “Best Practices” for Educational 
Programming

Importantly, research has shown that envi-
ronmental factors (e.g., early identification; 
intervention; high-quality programming) can 
influence later educational and developmental 
outcomes for individuals with reading disorders 
and dyslexia. The National Center for Learning 
Disabilities (NCLD) highlighted in their recent 
position paper that early and accurate identifi-
cation of learning challenges can alter students’ 
path for success [13]. Given that students spend 
the majority of their time at school, many of 
these services should be delivered by the public 
school district based on legal mandates outlined 
in the Individuals with Disabilities Education 
Act (IDEA). While more detailed information 
regarding IDEA and special education laws are 
outlined in Chap. 13 (Special Education Law 
and Procedures), school-based intervention and 
accommodations are typically provided through 
an individualized education program (IEP). The 
IEP is a written document that outlines a stu-
dent’s strengths and weaknesses, specific and 
identifiable educational goals, as well as the 
types of services that will be provided to meet 
these goals. Of note, students have the right to 
access services whether they are enrolled in a 
public or independent school setting. Although 
the intervention plan may look somewhat differ-
ent for each student, some of the most commonly 
used evidence-based interventions for students 
with reading disorders/dyslexia are outlined 
below and in Table 2.2.

Developing the Intervention Plan In order to 
develop an effective educational plan, data must 
be gathered through a comprehensive assessment 
process as described above. Assessments may be 

conducted by school staff, outside evaluators, or 
both, and the information generated from this 
assessment is used to inform the IEP goals and 
services. Further, it provides evidence to deter-
mine the type of classroom setting that is appro-
priate (e.g., general education/full inclusion, 
partial inclusion, or a substantially separate lan-
guage-based classroom), the types/frequency of 
direct interventions delivered (e.g., reading 
instruction; speech-language therapy), appropri-
ate learning accommodations (e.g., preferential 
seating; extended time), and ancillary supports 
(e.g., consultations between team members) that 
are necessary for the student to make effective 
progress.

Direct Services for Dyslexia Although every 
IEP may look somewhat different given the 
model of individualized learning, a large body of 
research has reviewed the most effective evi-
dence-based interventions for dyslexia, and 
results overwhelmingly suggest the strongest 
support for multisensory phonics-based interven-
tions [16, 22]. This type of instruction is called 
multisensory structured language education 
(MSLE; i.e., learning through more than one 
sense), and examples include Orton-Gillingham 
(OG), Lindamood-Bell, and the Wilson Program 
of reading. Peterson and Pennington [52] also 
indicated that instruction must explicitly target 
phonological awareness and word analysis, as 
well as focus on reading fluency and comprehen-
sion. Further, Galuschka et al.’ [22] meta-analytic 
review of 22 randomized controlled trials found 
that phonics-based instruction was the only 
approach whose efficacy is statistically con-
firmed to improve reading and spelling skills 
among children with reading disorders.

In addition to the specific types of interven-
tion, research has also shown that instruction is 
most effective when delivered intensely (e.g., 
several times/week to daily), in a small group or 
one-to-one setting [76], and when delivered by a 
reading specialist certified or trained in the meth-
odology (i.e., quality/fidelity of implementation). 
Further, teaching should be scaffolded (e.g., 
taught step-by-step) and explicit (e.g., clear and 
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Table 2.2 Beneficial direct services and accommodations in the classroom

Direct services Accommodations and additional supports
Multisensory phonics-based instruction 
in a 1:1 or small group setting delivered 
by a certified reading specialist (e.g., 
Orton-Gillingham, Lindamood-Bell, or 
Wilson Program)

Ongoing consultations between 
providers (i.e., reading 
specialist, speech and language 
pathologist, occupational 
therapist)

Slower, multisensory instruction with 
the use of visual aids

Access to technology driven 
interventions (e.g., Lexia) to promote 
reading fluency

Regular communication 
between home and school so 
parents/caregivers can provide 
reading experiences at child’s 
level

Scaffold understanding through 
explicit instruction and by 
contextualizing information as much 
as possible (i.e., connecting concepts 
to everyday life)

Teaching of active reading strategies to 
improve fluency and comprehension

Extended time on all 
assignments and tests, including 
standardized testing

Take special care when asking 
students to read aloud in class – only 
called on if volunteers or prepared in 
advance

Intervention to support written 
expression (e.g., spelling, organization 
of ideas in essay writing)

Preferential seating during 
testing (e.g., quiet location)

Add structure to the day and tasks 
with routines and predictable 
transitions

Access to a learning center to receive 
additional training in executive function 
skills and strategies

Preferential seating throughout 
the day in order to receive

Give frequent feedback and 1:1 
check-in time

Speech and language therapy focusing 
on the development of phonological 
skills or other aspects of language 
processing that underlie the 
automaticity of reading

Assistive technology (e.g., 
speech-to-text; text-to speech)

Breaking tasks up into smaller 
components

Occupational therapy to improve 
visual-motor and writing skills

Dictate responses to a scribe 
and note-taking support

Use of visual aids for reminders, as 
well as visual checklists to support 
task completion

Regular access to a counselor/school 
psychologist

Access to a word processor or 
computer for written work with 
spell-check enabled

Graphic organizers

Extended school year services (to 
prevent regression in learning)

Access to books on tape Use graph paper to help keep 
numbers lined up and an extra piece 
of paper to cover up most of what’s 
on a test so student can focus on one 
problem at a time

Vocational training Advanced notice for large 
reading assignments

Have student repeat and rephrase 
instructions to confirm understanding 
of tasks presented

Transition planning into college or 
workforce

Use of a placeholder or word 
highlighter device to help 
isolate each word while reading

Encourage the use of verbal rehearsal 
strategies to enhance the 
meaningfulness of material

Preview/review questions of 
chapters in assigned reading to 
target key information while 
reading

Allow for frequent breaks as needed

Reduced or modified workloads 
and flexible deadlines
Modified testing format (e.g., 
multiple choice)
Pre-teaching of upcoming unit 
material and frequent review of 
previously learned material
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direct) to fully meet the student’s needs [70]. Of 
note, based on the severity of reading challenges, 
students may remain in the general education set-
ting and receive pullout reading services, or they 
may require substantially separate placement in 
a classroom that infuses these multisensory and 
phonics-based techniques throughout the entire 
school day (i.e., language-based classroom).

Further, other direct services may be war-
ranted, including speech-language therapy to 
enhance underlying language weaknesses, occu-
pational therapy to improve visual-motor skills 
and handwriting, or executive function skills 
training (e.g., planning/organizing skills; study 
strategies). It is also important to note that many 
students will require these direct services in an 
extended school year (ESY) program. ESY ser-
vices can help students gain literacy skills and 
close the gap between same-aged peers, as well 
as prevent regression in learning that often occurs 
over the summer months.

Although many studies have examined the 
efficacy of high-quality reading instruction, 
most research in this area has shown that read-
ing challenges are easier to remediate in younger 
as compared to older children [52]. That is, early 
intervention was found to be more effective 
than later remediation [75], particularly consid-
ering the impact of cumulative negative school 
experiences and reading failure. Further, read-
ing interventions, in general, appear to be better 
able to improve basic reading skills (i.e., word 
recognition; decoding skills) than reading flu-
ency [71]. Still, technology or computer-based 
interventions (i.e., Lexia; Read Naturally) have 
been shown to be somewhat effective in improv-
ing fluency when used to supplement multisen-
sory and direct teaching [38, 73]. However, the 
benefits of these programs are less robust than 
phonics-based instruction according to the What 
Works Clearinghouse (WWC) from the US 
Department of Education. Of note, various other 
therapies have been developed to treat symptoms 
of dyslexia, but research of non-phonics-based 
interventions have been equivocal or shown to 
be ineffective and, as such, are not considered 
gold standard approaches [50]. Examples include 
treatments that focus mainly on rapid naming, 

visual therapy, or activity-based (e.g., exercise; 
sensory) intervention. Further, hybrid multi-
sensory models such as Project Read were also 
found to be ineffective by the WWC.

Direct Services for Reading 
Comprehension Finally, while phonics-based 
instruction has the most research support for 
addressing foundational weaknesses associated 
with dyslexia, other interventions have been 
developed to address reading comprehension 
impairments. For individuals who have devel-
oped age-appropriate word reading skills but 
demonstrate specific comprehension weaknesses, 
the focus of remediation is different [16]. Still, 
the authors highlighted that reading comprehen-
sion is a complex process, and deficits may be 
related to a variety of underlying cognitive and 
language factors (e.g., listening comprehension, 
vocabulary, making inferences, metacognitive 
skills). While the field continues to gather more 
information related to effective comprehension 
interventions, there is some evidence that has 
shown benefits of vocabulary training [17] and 
verbalizing/visualizing programs (i.e., making 
mental movies of read information; [45]). 
Importantly, students may present with  symptoms 
of dyslexia and reading comprehension impair-
ment, highlighting the importance of a compre-
hensive assessment process to determine a 
treatment plan.

Reading Accommodations In addition to 
direct intervention, general learning/reading 
accommodations are critical. Accommodations 
are designed to make the classroom more acces-
sible and even the playing field between students 
with reading disorders/dyslexia and their typi-
cally developing classmates [60]. While a full 
summary of potential accommodations can be 
found below in Table 2.2, key accommodations 
include allowing extra time on in-class work, 
assessments and standardized tests, as well as 
various assistive technologies. Additionally, a 
student may benefit from preferential seating 
near the teacher, the option to take tests in a 
quiet/separate location, or having test items read 
aloud to them. Further, a reduced or modified 
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workload and special spelling/writing consider-
ations may be discussed by the school team.

Before choosing a technology program, an 
evaluation should be completed by a special-
ist to determine which supports might benefit 
a student. A variety of audio recording devices 
(e.g., Smartpen) and text-to-speech (e.g., Dragon 
NaturallySpeaking) and speech-to-text (eRead-
ing) software are available to minimize challenges 
with reading, writing, and note-taking. There are 
also a number or websites that provide access to 
books on tape (e.g., Learning Ally; Bookshare), 
as well as word processing programs that can 
be implemented within the classroom. Once the 
appropriate assistive technology is identified, the 
student should work with the specialist to learn to 
use the programs independently.

 “Best Practices” for Interventions  
at Home

The Early Years While developing an effec-
tive school plan is an essential component of 
intervention, students may also benefit from 
supplemental community and home-based sup-
ports. In line with the discussion of early inter-
vention, parents and caregivers should seek 
regular checkups with their child’s pediatrician 
to monitor early speech-language development. 
If a parent or physician has concerns for early 
language skills, a free evaluation can be 
requested through the state to determine eligi-
bility for early intervention (EI) services from 
birth to 3 years old. Given the link between lan-
guage development and later reading challenges 
[24], early speech-language therapy may serve 
as a protective factor that can mediate future 
risks, as well as other services that support lit-
eracy skills (e.g., occupational therapy for fine 
motor/written expression).

School-Age Services As described in Chap. 14 
(Special Education Law and Procedures), chil-
dren may begin accessing special education ser-
vices through an IEP upon turning three. In 
addition to services provided through the public 

school district, families may seek private support 
depending on the intensity of IEP services. Just 
as comprehensive assessment is the foundation 
for determining appropriate school-based ser-
vices, this data should also inform which com-
munity interventions are warranted. In general, 
families may consider the following support 
services:

• Private multisensory phonics-based tutoring 
to supplement school-based interventions. 
Tutors can be located by referral from medical 
providers, school reading specialists, or 
national websites (http://www.childrens-
dyslexiacenters.org).

• Intensive summertime multisensory phonics-
based reading instruction/camps; tutoring in 
the interim between summer school instruc-
tion and the start of the new academic year.

• Ancillary services:
 – Speech-language therapy to enhance weak-

nesses that may be related to language-based 
academic challenges (e.g., phonological 
processing; rapid naming; expressive/recep-
tive language; word retrieval)

 – Occupational therapy to address potential 
visual-spatial or motor weaknesses that 
negatively impact visual tracking for read-
ing or manual dexterity for writing

Parent/Caregiver Strategies Finally, it is also 
important to support reading development at 
home. Parents can encourage the use of audio 
books or reading aloud together with their child, 
alternating passages and choosing books with 
pictures to facilitate reading fluency and compre-
hension (e.g., the Wimpy Kid series, illustrated 
editions of classics). Further, children may bene-
fit from an age-appropriate discussion of learning 
differences, and there are a number of resources 
to facilitate this conversation (e.g., Hank Zipzer 
series of books by Henry Winkler or the Phoebe 
Flowers series by Barbara Brown). Parents may 
also wish to learn more about reading disorders/
dyslexia through various educational resources 
and websites. Lastly, families should continue to 
encourage their child’s engagement in activities 
he or she enjoys that are not centered on school. 
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Further, they should continue to make attempts to 
focus on their child’s achievements and accom-
plishments to promote a sense of mastery and 
self-confidence. Although every child demon-
strates areas of challenge that may require some 
level of support, identifying strengths will 
improve the impact of interventions and facilitate 
progress.

 Conclusion

Taken together, reading disorders/dyslexia rep-
resents a complex neurodevelopmental disorder 
with multidimensional factors that contribute to 
symptom presentation. Although there have been 
challenges related to defining the specific weak-
nesses associated with reading disorders and 
developmental dyslexia, the most robust evidence 
lies within phonological deficit model. That is, 
dyslexia is best characterized as a language-based 
learning disorder with underlying weaknesses in 
phonological processing. Given that the nature 
of reading challenges can vary greatly between 
individuals, as well as that reading challenges 
commonly occur with several other psychiatric 
disorders, a comprehensive assessment is criti-
cal in order to develop an effective intervention 
plan. Further, the evaluation process should serve 
as a guide for identifying a child’s strengths/
weaknesses, as well as connecting families to 
evidence-based interventions.

References

 1. Achenbach TM, Rescorla LA. Manual for the ASEBA 
school-age forms & profiles. Burlington: University 
of Vermont, Research Center for Children, Youth, & 
Families; 2001.

 2. American Psychiatric Association. Diagnostic 
and statistical manual of mental disorders. 5th ed. 
Arlington: American Psychiatric Association; 2013.

 3. August GJ, Garfinkel BD. Comorbidity of ADHD and 
reading disability among clinic-referred children. J 
Abnorm Child Psychol. 1990;18(1):29–45.

 4. Badian NA.  Persistent arithmetic, reading, or 
arithmetic and reading disability. Ann Dyslexia. 
1999;49:45–70.

 5. Bhutta AT, Cleves MA, Casey PH, Cradock MM, 
Anand KJS.  Cognitive and behavioral outcomes of 

school-aged children who were born preterm: a meta 
analysis. JAMA. 2002;288(6):728–37.

 6. Braaten E, Felopulos G. Straight talk about psycho-
logical testing for kids. New York: Guilford; 2004.

 7. Bishop DV, Snowling MJ.  Developmental dyslexia 
and specific language impairment: same or different? 
Psychol Bull. 2004;130(6):858–86.

 8. Brown JI, Fishco VV, Hanna GS. The Nelson-Denny 
reading test of vocabulary, reading comprehension, 
and reading rate. Chicago: Riverside Publishing; 1993.

 9. Carrow-Woolfolk E. Oral and written language scales. 
2nd ed. San Antonio: Pearson Assessments; 2011.

 10. Chen JH, Claessens A, Msall ME.  Prematurity and 
school readiness in a nationally representative sample 
of Australian children: does typically occurring pre-
school moderate the relationship? Early Hum Dev. 
2014;90(2):73–9.

 11. Cho K, Frijters JC, Zhang H, Miller LL, Gruen 
JR. Prenatal exposure to nicotine and impaired read-
ing performance. J Pediatr. 2013;162(4):713–8.

 12. Coltheart M, Curtis B, Atkins P, Haller M. Models of 
reading aloud: dual-route and parallel-distributed-pro-
cessing approaches. Psychol Rev. 1993;100(4):589.

 13. Cortiella C, Horowitz SH.  The state of learning dis-
abilities: facts, trends and emerging issues. New York: 
National Center for Learning Disabilities; 2014. p. 2–45.

 14. Delis DC, Kaplan E, Kramer JH. Delis-Kaplan execu-
tive function system. San Antonio: The Psychological 
Corporation; 2001.

 15. Dilnot J, Hamilton L, Maughan B, Snowling 
MJ. Child and environmental risk factors predicting 
readiness for learning in children at high risk of dys-
lexia. Dev Psychopathol. 2017;29(1):235–44.

 16. Duff FJ, Clarke PJ. Practitioner review: reading dis-
orders: what are the effective interventions and how 
should they be implemented and evaluated? J Child 
Psychol Psychiatry. 2011;52(1):3–12.

 17. Elleman AM, Lindo EJ, Morphy P, Compton DL. The 
impact of vocabulary instruction on passage-level 
comprehension of school-age children: a meta-anal-
ysis. J Res Educ Effect. 2009;2(1):1–44.

 18. Elliott CD.  Differential ability scales. 2nd ed. San 
Antonio: Harcourt Assessment; 2007.

 19. Fisher SE, DeFries JC.  Developmental dyslexia: 
genetic dissection of a complex cognitive trait. Nat 
Rev Neurosci. 2002;3(10):767–80.

 20. Fuchs D, Fuchs LS. Introduction to response to inter-
vention: what, why, and how valid is it? Read Res Q. 
2006;41:92–9.

 21. Gabrieli JD.  Dyslexia: a new synergy between 
education and cognitive neuroscience. Science. 
2009;325(5938):280–3.

 22. Galuschka K, Ise E, Krick K, Schulte-Körne 
G.  Effectiveness of treatment approaches for 
children and adolescents with reading disabilities: a 
meta-analysis of randomized controlled trials. PLoS 
One. 2014;9(2):e89900.

 23. Goldston DB, Walsh A, Mayfield AE, Reboussin B, 
Sergent DS, Erkanli A, Wood FB. Reading problems, 
psychiatric disorders, and functional impairment from 

2 Reading Disorders/Dyslexia



36

mid- to late adolescence. J Am Acad Child Adolesc 
Psychiatry. 2007;46:25–32.

 24. Gooch D, Hulme C, Nash HM, Snowling 
MJ.  Comorbidities in preschool children at fam-
ily risk of dyslexia. J Child Psychol Psychiatry. 
2014;55(3):237–46.

 25. Gooch D, Snowling M, Hulme C. Reaction time vari-
ability in children with ADHD symptoms and/or dys-
lexia. Dev Neuropsychol. 2012;37:453–72.

 26. Grigorenko EL, Wood FB, Meyer MS, Hart LA, 
Speed WC, Shuster A, Pauls DL.  Susceptibility 
loci for distinct components of developmental dys-
lexia on chromosomes 6 and 15. Am J Hum Genet. 
1997;60(1):27–39.

 27. Hammill DD, Larsen SC.  Test of written language. 
4th ed. Austin: Pro-Ed; 2009.

 28. Hawke JL, Olson RK, Willcut EG, Wadsworth SJ, 
DeFries JC, editors. Gender ratios for reading diffi-
culties. Dyslexia. 2009;15(3):239–42.

 29. Ho CSH, Bryant P.  Phonological skills are impor-
tant in learning to read Chinese. Dev Psychol. 
1997;33(6):946–51.

 30. Kaplan E, Goodglass H, Weintraub S. Boston naming 
test. 2nd ed. Philadelphia: Lea & Febiger; 2001.

 31. Kaufman AS, Kaufman NL. Kaufman test of educa-
tional achievement. 2nd ed. Circle Pines: American 
Guidance Service; 2004.

 32. Kershner JR. Network dynamics in dyslexia: review 
and implications for remediation. Res Dev Disabil. 
2016;59:24–34.

 33. Korkman M, Kirk U, Kemp S. NEPSY-II: a develop-
mental neuropsychological assessment. 2nd ed. San 
Antonio: The Psychological Corporation; 2007.

 34. Landerl K, Fussenegger B, Moll K, Willburger 
E.  Dyslexia and dyscalculia: two learning disorders 
with different cognitive profiles. J Exp Child Psychol. 
2009;103(3):309–24.

 35. Leonard CM, Voeller KK, Lombardino LJ, Morris MK, 
Hynd GW, Alexander AW, Andersen HG, Garofalakis 
M, Honeyman JC, Mao J, Agee OF. Anomalous cere-
bral structure in dyslexia revealed with magnetic reso-
nance imaging. Arch Neurol. 1993;50(5):461–9.

 36. Liberman IY. 1. Segmentation of the spoken word and 
reading acquisition. Bull Orton Soc. 1973;23(1):64–77.

 37. Lindamood PC, Lindamood P.  Lindamood auditory 
conceptualization test. 3rd ed. Austin: Pro-Ed; 2004.

 38. Macaruso P, Hook PE, McCabe R.  The efficacy of 
computer-based supplementary phonics programs 
for advancing reading skills in at-risk elementary stu-
dents. J Res Read. 2006;29:162–72.

 39. MacGinitie W, MacGinitie R, Maria K, Dreyer 
L. Gates-MacGinitie reading tests. 4th ed. Itasca: The 
Riverside Publishing Company; 2000.

 40. Martin N, Brownell R. Expressive one-word picture 
vocabulary test. 4th ed. Novato: Academic Therapy; 
2011.

 41. Miller CJ, Hynd GW, Miller SR. Children with dys-
lexia: not necessarily at risk for elevated internalizing 
symptoms. Read Writ. 2005;18(5):425–36.

 42. Moll K, Gobel SM, Gooch D, Landerl K, Snowling 
MJ.  Cognitive risk factors for specific learning 
disorder: processing speed, temporal processing, 
and working memory. J Learn Disabil. 2016;49(3): 
272–81.

 43. Nelson JM, Gregg N. Depression and anxiety among 
transitioning adolescents and college students with 
ADHD, dyslexia, or comorbid ADHD/dyslexia. J 
Atten Disord. 2012;16(3):244–54.

 44. Nelson JM, Harwood H.  Learning disabilities and 
anxiety: a meta-analysis. J Learn Disabil. 2010;44(1): 
3–17.

 45. Oakhill J, Patel S.  Can imagery training help chil-
dren who have comprehension problems? J Res Read. 
1991;14(2):106–15.

 46. Parekh R.  What is a specific learning Disorder? 
(2016, March). Retrieved from https://www.psychia-
try.org/patients-families/specific-learning-disorder/
what-is-specific-learning-disorder.

 47. Paulesu E, Démonet JF, Fazio F, McCrory E, Chanoine 
V, Brunswick N, Cappa SF, Cossu G, Habib M, Frith 
CD, Frith U. Dyslexia: cultural diversity and biologi-
cal unity. Science. 2001;291(5511):2165–7.

 48. Pennington BF.  The genetics of dyslexia. J Child 
Psychol Psychiatry. 1990;31(2):193–201.

 49. Pennington BF.  From single to multiple deficit 
models of developmental disorders. Cognition. 
2006;101(2):385–413.

 50. Pennington BF.  Controversial therapies for dys-
lexia. Perspect Lang Lit: Q Publ Int Dyslexia Assoc. 
2011;37:7–8.

 51. Pennington BF, Lefly DL. Early reading development 
in children at family risk for dyslexia. Child Dev. 
2001;72(3):816–33.

 52. Peterson RL, Pennington BF.  Developmental dys-
lexia. Annu Rev Clin Psychol. 2015;11:283–307.

 53. Ramus F, Marshall CR, Rosen S, van der Lely 
HKJ.  Phonological deficits in specific language 
impairment and developmental dyslexia: towards a 
multidimensional model. Brain. 2013;136:630–45.

 54. Rose CA, Simpson CG, Preast JL.  Exploring psy-
chosocial predictors of bullying involvement for 
students with disabilities. Remedial Spec Educ. 
2016;37(5):308–17.

 55. Scarborough HS.  Early identification of children at 
risk for reading disabilities: phonological awareness 
and some other promising predictors. In: Shapiro 
BK, Accardo PJ, Capute AJ, editors. Specific reading 
disability: a view of the spectrum. Timonium: York 
Press; 1998. p. 75–119.

 56. Schrank FA, Mather N, McGrew KS.  Woodcock-
Johnson IV tests of achievement. Rolling Meadows: 
Riverside; 2014.

 57. Schrank FA, McGrew KS, Mather N.  Woodcock-
Johnson IV tests of cognitive abilities. Rolling 
Meadows: Riverside; 2014.

 58. Semrud-Clikeman M, Biederman J, Sprich-
Buckminster S, Lehman BK, Faraone SV, Norman 
D.  Comorbidity between ADHD and learning dis-
ability: a review and report in a clinically referred 

A. Ward et al.

https://www.psychiatry.org/patients-families/specific-learning-disorder/what-is-specific-learning-disorder
https://www.psychiatry.org/patients-families/specific-learning-disorder/what-is-specific-learning-disorder
https://www.psychiatry.org/patients-families/specific-learning-disorder/what-is-specific-learning-disorder


37

sample. J Am Acad Child Adolesc Psychiatry. 
1992;31(3):439–48.

 59. Shaywitz SE.  Dyslexia. Sci Am. 1996;275(5): 
98–104.

 60. Shaywitz SE. Overcoming dyslexia: a new and com-
plete science-based program for reading problems at 
any level. New York: Knopf; 2003.

 61. Shaywitz SE, Shaywitz BA. Paying attention to read-
ing: the neurobiology of reading and dyslexia. Dev 
Psychopathol. 2008;20:1329–49.

 62. Shaywitz SE, Shaywitz BA, Fletcher JM, Escobar 
MD.  Prevalence of reading disability in boys and 
girls. J Am Med Assoc. 1990;264(8):998–1002.

 63. Shaywitz SE, Escobar MD, Shaywitz BA, Fletcher 
JM, Makuch R. Evidence that dyslexia may represent 
the lower tail of a normal distribution of reading abil-
ity. N Engl J Med. 1992;326(3):145–50.

 64. Siegel LS.  Perspectives on dyslexia. Paediatr Child 
Health. 2006;11(9):581–7.

 65. Siegel LS, Smythe IS.  Reflections on research on 
reading disability with special attention to gender 
issues. J Learn Disabil. 2005;38(5):473–7.

 66. Silani G, Frith U, Demonet JF, Fazio F, Perani D, Price 
C, Frith CD, Paulesu E. Brain abnormalities underly-
ing altered activation in dyslexia: a voxel based mor-
phometry study. Brain. 2005;128(10):2453–61.

 67. Snowling MJ, Gallagher A, Frith U.  Family 
risk of dyslexia is continuous: individual differ-
ences in the precursors of reading skill. Child Dev. 
2003;74(2):358–72.

 68. Snowling MJ, Melby-Lervåg M. Oral language defi-
cits in familial dyslexia: a meta-analysis and review. 
Psychol Bull. 2016;142(5):498–545.

 69. Terras MM, Thompson LC, Minnis H. Dyslexia and 
psycho-social functioning: an exploratory study of 
the role of self-esteem and understanding. Dyslexia. 
2009;15(4):304–27.

 70. Torgesen JK. The prevention of reading difficulties. J 
Sch Psychol. 2002;40(1):7–26.

 71. Torgesen JK.  Recent discoveries from research on 
remedial interventions for children with dyslexia. In: 
Snowling M, Hulme C, editors. The science of read-
ing: a handbook. Oxford: Blackwell Publishers; 2006. 
p. 521–37.

 72. Togenson J, Wagner R, Rashotte C. Test of word read-
ing efficiency. 2nd ed. Austin: PRO-ED; 2012.

 73. U.S.  Department of Education. WWC intervention 
report. (2013, July). Retrieved from https://ies.ed.gov/

ncee/wwc/Docs/InterventionReports/wwc_readnatu-
rally_070913.pdf.

 74. Vandermosten M, Hoeft F, Norton ES.  Integrating 
MRI brain imaging studies of pre-reading children 
with current theories of developmental dyslexia: a 
review and quantitative meta-analysis. Curr Opin 
Behav Sci. 2016;10:155–61.

 75. Vaughn S, Cirino PT, Wanzek J, Wexler J, Fletcher 
JM, Denton CD, Barth A, Romain M, Francis 
DJ.  Response to intervention for middle school 
students with reading difficulties: effects of a pri-
mary and secondary intervention. Sch Psychol Rev. 
2010;39(1):3–21.

 76. Vaughn S, Linan-Thompson S, Kouzekanani K, 
Pedrotty Bryant D, Dickson S, Blozis SA.  Reading 
instruction grouping for students with reading diffi-
culties. Remedial Spec Educ. 2003;24(5):301–15.

 77. Vellutino FR.  Dyslexia: theory and research. 
Cambridge, MA: MIT Press; 1979.

 78. Vellutino FR, Fletcher JM, Snowling MJ, Scanlon 
DM. Specific reading disability (dyslexia): what have 
we learned in the past four decades? J Child Psychol 
Psychiatry. 2004;45(1):2–40.

 79. Wagner R, Torgesen J, Rashotte C, Pearson 
N.  Comprehensive test of phonological processing. 
2nd ed. Austin: PRO-ED; 2013.

 80. Waldie KE, Haigh CE, Badzakova-Trajkov G, 
Buckley J, Kirk IJ. Reading the wrong way with the 
right hemisphere. Brain Sci. 2013;3(3):1060–75.

 81. Wechsler D. Wechsler adult intelligence scale. 4th ed. 
San Antonio: Pearson; 2008.

 82. Wechsler D.  Wechsler individual achievement test. 
3rd ed. San Antonio: Pearson; 2009.

 83. Wechsler D. Wechsler intelligence scale for children. 
5th ed. San Antonio: Pearson; 2014.

 84. Wiederholt JL, Bryant BR. Gray oral reading test. 5th 
ed. Austin: Pro-Ed; 2012.

 85. Willcutt EG, Pennington BF. Psychiatric comorbidity 
in children and adolescents with reading disability. J 
Child Psychol Psychiatry. 2000;41:1039–48.

 86. Willcutt EG, Petrill SA, Wu S, Boada R, DeFries JC, 
Olson RK, Pennington BF.  Comorbidity between 
reading disability and math disability: concur-
rent psychopathology, functional impairment, and 
neuropsychological functioning. J Learn Disabil. 
2013;46(6):500–16.

 87. Williams KT.  Expressive vocabulary test. 2nd ed. 
Circle Pines: AGS Publishing; 2007.

2 Reading Disorders/Dyslexia

https://ies.ed.gov/ncee/wwc/Docs/InterventionReports/wwc_readnaturally_070913.pdf
https://ies.ed.gov/ncee/wwc/Docs/InterventionReports/wwc_readnaturally_070913.pdf
https://ies.ed.gov/ncee/wwc/Docs/InterventionReports/wwc_readnaturally_070913.pdf


39© Springer Nature Switzerland AG 2019 
H. K. Wilson, E. B. Braaten (eds.), The Massachusetts General Hospital Guide to Learning 
Disabilities, Current Clinical Psychiatry, https://doi.org/10.1007/978-3-319-98643-2_3

Mathematics Disorders

Ellen H. O’Donnell

The DSM-V [4] label for mathematics disorder 
(MD) is specific learning disorder – with impair-
ment in mathematics. Alternative terms include 
developmental dyscalculia, dyscalculia, and 
math learning disability (MLD). Acalculia is a 
separate term used for acquired delays in math-
ematics due to neurological injury or disease 
and is excluded by the DSM criteria that a spe-
cific learning disorder is “not better accounted 
for by intellectual disabilities…or other mental 
or neurological disorders” (p.  67). According 
to the DSM, a mathematics disorder is defined 
by a pattern of difficulty or impairment in pro-
cessing numerical information (number sense or 
accurate math reasoning), learning (memoriza-
tion of) arithmetic facts, and/or accurate or flu-
ent calculation. Examples given include “poor 
understanding of numbers, their magnitude and 
relationships; counting on fingers to add single-
digit numbers instead of recalling math facts as 
peers do; and gets lost in the midst of arithmetic 
computation and may switch procedures” (p. 66).

Like all learning disabilities, the DSM speci-
fies that weaknesses in math have to have been 
present and persistent for a minimum of 6 months 
despite intervention targeting the child’s specific 

difficulty, a failure to respond-to-intervention 
definition. Difficulties need to begin during 
school-age years, though they may not fully 
emerge until demands on a specific skill area 
increase and surpass the child’s skill. The child’s 
skills in math have to be “substantially and quan-
tifiably below those expected for the individual’s 
chronological age, and cause significant interfer-
ence with academic or occupational performance, 
or with activities of daily living, as confirmed by 
individually administered standardized achieve-
ment measures and comprehensive clinical 
assessment,” an ability-achievement discrepancy 
definition. A documented history of impairments 
in math can be used in place of standardized 
assessment for diagnosing individuals who are 
over 17 years old or past high school education. 
As with other specific learning disorders, deficits 
in mathematics cannot be due to lack of or inad-
equate educational instruction.

The DSM-V criteria for math skills that are 
“substantially” below age expectations and cause 
“significant” interference in academic or occupa-
tional performance or activities of daily living are 
left vague. A significant discrepancy between 
math achievement scores on standardized tests 
(e.g., the Wechsler Individual Achievement Tests, 
WIAT-III) and intelligence scores (e.g., on the 
Wechsler Intelligence Scales for Children, 
WISC-V) can be used as a criterion. The defini-
tion of math disorder using performance substan-
tially below age expectations is even less clear. 
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Some clinicians and researchers will use a score 
on a standardized math test that is lower than the 
20th or 25th percentile to diagnose a math disor-
der, while others may hold to a stricter <16th per-
centile criterion [21]. Math performance that is 2 
or more years below grade expected level is a less 
often used criterion by clinicians and in schools 
given the somewhat controversial method of 
deriving grade equivalents on standardized tests.

Each of these definitions of math disorder has 
drawbacks, and the definition used may in fact be 
capturing different subtypes of or pathways to 
math disorder. The aptitude achievement discrep-
ancy criterion may capture exceptionally bright 
children whose math achievement does not match 
their intellectual potential. In that case, consider-
ation needs to be given to whether or not the child 
is excluded from diagnosis of a math disorder 
because of lack of instruction in advanced math-
ematics skills that would need to be mastered to 
match their intelligence. However, if a child with 
superior nonverbal reasoning and intelligence 
performs in the lower end of the average range on 
a mathematics test that draws on conceptual math 
reasoning rather than learned procedures, this 
may in fact signal a math disorder. Hale et al. [24] 
outline other critiques of an ability-achievement 
discrepancy definition including a lack of clarity 
over which IQ score should be used to establish a 
discrepancy, difficulty distinguishing between 
children with specific learning disability and low 
achievers, inconsistent application of the 
approach across school districts and states, overi-
dentification of students from diverse back-
grounds, and measurement problems that lead to 
poor decision-making.

Similarly, depending on the content of a stan-
dardized math test and whether or not it is pre-
sented in a truly step-wise manner of increasing 
difficulty, using a percentile cutoff may over- or 
under-identify children with math disorders. 
Furthermore, this approach is even less sensitive 
to differences in math instruction across local and 
national regions. It is much more difficult to 
account for possible lack of exposure to certain 
math concepts when a simple cutoff criterion is 
used. And a definition of math disorder that relies 
on a failure to respond-to-intervention approach 

risks waiting to identify students in need of spe-
cial education services beyond the point at which 
such remedial or substantially separate/different 
instruction would be most effective.

Hale et  al. propose that neither an ability-
achievement discrepancy definition of specific 
learning disability nor a failure to respond-to-
intervention definition is sufficient. They propose 
“a ‘third method’ approach that identifies a pat-
tern of psychological processing strengths and 
weaknesses and achievement deficits consistent 
with this pattern of processing weaknesses” 
(p.  228). The best approach to diagnosing any 
individual child with a math disorder is a com-
prehensive neuropsychological and educational 
assessment that covers the range of skills and 
abilities that may contribute to different path-
ways to unique subtypes of math disorder. The 
research on the cognitive processes underlying 
mathematics skills supports this approach. The 
DSM-V specifiers for math disorder also support 
this approach. Math disorder can be further spec-
ified as with impairment in number sense, memo-
rization of arithmetic facts, accurate or fluent 
calculation, and/or accurate math reasoning.

 A Multicomponent Model  
of Math Disorder

Estimates of the prevalence of mathematics dis-
orders range from 3% to 6% across countries, 
a range that is similar to that of developmental 
dyslexia and ADHD [38]. Unlike other learning 
disabilities, the gender distribution in math dis-
order is consistently female > male. This may in 
part be explained by environmental factors but 
not entirely. Math disorders are heritable with a 
tenfold increase in prevalence among first-degree 
relatives of children with math disorder compared 
to the general population [39] and an identified 
candidate gene [15]. However, basic numerical 
understanding is only modestly heritable (32%, 
[42]) pointing both to environmental influences 
and to other factors besides number sense that 
contribute to math disorder. For example, the 
messages girls receive regarding math achieve-
ment are often different from those boys receive 
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([14, 18]). Girls’ math difficulties are more often 
attributed to a lack of ability while boys’ difficul-
ties are more often attributed to a lack of effort. 
The latter leaves room for improvement and often 
leads to intervention (and improved skills) where 
the former does not.

There is no agreed-upon core deficit in math-
ematics disorder, and prevalence estimates may 
vary because studies capture different subtypes 
of math disorder. A multicomponent understand-
ing wherein number processing and mathemati-
cal problem solving are based on multiple 
neurocognitive components and skills and are 
implemented by distinct but overlapping neural 
pathways better describes mathematics disorder 
than a core deficit model. Mathematics disorder 
is currently understood to be a somewhat hetero-
geneous brain-based learning disability in chil-
dren of otherwise overall average intelligence.

Attempts to distinguish between different 
types of math disorder date back at least to 1926 
with Berger’s proposal that acalculia (a loss of 
numerical concepts and an inability to perform 
even simple mathematical calculations) was dif-
ferent from math disorder related to deficits in 
attention, memory, language, reading, writing, or 
spatial abilities [46]. This distinction persists in 
the separation of acalculia from developmental 
dyscalculia. In the 1960s, Hecaen and colleagues 
proposed that Berger’s second, undefined, cate-
gory could be further divided into (1) alexia and 
agraphia for digits and numbers and (2) spatial 
acalculia [46]. In the early 1980s, Boller and 
Grafman proposed a difference between develop-
mental dyscalculia due to weaknesses in calcula-
tion and that due to weaknesses in knowledge of 
mathematical concepts and operations [46].

In the 1990s, researchers used new experi-
mental methods combined with advanced neuro-
imaging (e.g., fMRI) to articulate different 
pathways to unique math weaknesses in support 
of a multicomponent model. Weaknesses in an 
innate number sense of magnitude; in pairing 
symbols with conceptual understanding of quan-
tity; in working memory, self-monitoring, and 
other executive functions; and in motor and spa-
tial planning all relate in slightly different ways 
to weaknesses in math calculation or problem 

solving. For example, executive functions and 
spatial reasoning predicted 70% of the variance 
in later mathematics performance in a sample of 
3-year-olds [44]. The nature of the deficits asso-
ciated with math disorder may be related to (1) 
facts (semantic memory subtype), (2) procedures 
(procedural subtype), or (3) concepts (visuospa-
tial subtype) [21].

It is also increasingly clear that no one region 
of the brain governs mathematic reasoning but 
rather that math skills depend upon interactions 
within and between large-scale neural networks. 
Dehaene et  al. [9–12] have proposed a “triple-
code model” of brain functioning in math disor-
ders where analog number and magnitude 
representation for number processing (i.e., 
numerosity) is governed by the parietal lobe, a 
verbal-phonological number representation that 
supports verbal counting and math fact retrieval 
is governed by the left perisylvian areas, and the 
ability to pair number representation with sym-
bols (i.e., Arabic numbers) is governed by the 
ventral visual stream. The “verbal code” formats 
numbers in the brain as sequences of words in a 
particular order and deficits in this region (the left 
perisylvian areas and temporal lobes) relate to 
difficulty naming digits and retrieving basic math 
facts. The “procedural code” represents numbers 
as fixed symbols and allows for visual represen-
tation on an internal number line governed by the 
left and right occipital-temporal regions. 
Weaknesses in this code may manifest, for exam-
ple, as difficulty with regrouping and long divi-
sion. The “magnitude code” refers to 
representations of analog quantities and allows 
for comparison and estimation and may also be 
apparent in weaknesses in solving geometric 
proofs and working with fractions. This type of 
numeric code representation occurs mainly along 
the horizontal inferior parietal sulcus in both 
cerebral hemispheres and facilitates more com-
plex calculation.

Within this system, the intraparietal sulcus 
(IPS) is responsible for simple number process-
ing including enumeration, estimation, subitiz-
ing, and comparison. With time and experience, 
the IPS becomes specialized in the left and right 
hemispheres. There is also a shift over develop-
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ment from math processing in frontal brain 
regions to anterior regions reflecting increased 
automaticity of math processing [26]. However, 
other areas of the brain in the subcortical and 
neurocortical regions, including the inferior fron-
tal gyrus, anterior cingulate gyrus, left angular 
gyrus, insula, prefrontal cortex, and cerebellum 
have also been found to relate to math problem 
solving and point to impairment in other func-
tions associated with math disorders.

This latest wave of research led to the general 
acceptance of a multicomponent model of math 
disorder. The multicomponent view of skills defi-
cits and neural pathways also helps to explain the 
significant heterogeneity of math disorders and 
the high degree of comorbidity of math disorders 
with other learning disabilities (e.g., ADHD and 
dyslexia). A distillation of the research into a 
multicomponent model suggests that weaknesses 
in the left perisylvian region and temporal lobes 
are associated with an “aphasic” math disorder, 
right hemispheric weaknesses are associated with 
“spatial” math disorders, and fontal region weak-
nesses are associated with math disorder due to 
weaknesses in “planning and perseveration.” 
Lastly, “semantic dyscalculia” is a primary or 
true acalculia caused by a pure deficit in under-
standing of numerical quantity.

 The Approximate Number System 
(ANS) and Semantic Math Disorder

Math disorders seem to relate at least in part to 
deficits in number representation or the ability to 
develop and use mental representations of num-
bers or magnitude on a sort of internal mental 
number line. The approximate number system 
(ANS) refers to an innate number representation 
system that allows primates including people to 
approximate and differentiate between numbers 
of objects [8, 19]. In studies of the ANS, partici-
pants are often presented with groups of dots or 
objects on identical backgrounds, and their num-
ber acuity is measured by mean accuracy, by time 
to identify the larger quantity, or by calculating 
distance or ratio effects. The width of this inter-

nal number line and the distance between dis-
tinguishable quantities or an individual persons’ 
number acuity can be measured by the “internal 
Weber fraction.” Weber’s fraction is calculated as 
the proportional difference between numbers of 
objects (rather than the absolute difference) that 
is reliably detected by an individual. The smaller 
the Weber fraction, the better is an individual’s 
approximate numerosity/number acuity or ability 
to detect approximate differences in numbers of 
objects.

Evidence for this innate ability to perceive and 
differentiate number or quantity has been found 
in studies of selective attention in infants and tod-
dlers and of Amazon tribes with limited number 
vocabulary or precise calculation skills who nev-
ertheless show very good approximate skills for 
comparing quantities up to about “fivish” [23, 
34]. There is evidence that number sense exists 
before development of language (preverbal) or of 
a symbol system for calculation. The ANS is con-
sidered responsible for representing approximate 
numerosity up to and including four at birth. 
Piazza et al. [35] review evidence that babies can 
discriminate between quantities of objects as 
soon as 3 h after birth on selective attention tasks 
and that numerosity discrimination improves 
from a ratio of 1:2 to 2:3 in the 1st year of life. 
Infants and toddlers have also been shown capa-
ble of treating a collection of objects as a set and 
treating them as a single unit [8]. And there is 
some evidence that even very young, preverbal, 
children have the ability not only to discern but 
also to summate basic quantities [17]. Typically 
developing children show increasingly precise 
ANS processing over time.

Weaknesses in the ANS were initially pro-
posed as a core deficit in mathematics disorders. 
The fact that so much of mathematics is built on 
the ability to manipulate sets of objects would 
seem to imply the importance of the 
ANS. Butterworth [8] explains a model suggested 
by Carey whereby a child uses inductive skills 
(“bootstrapping”) to infer and apply what he 
knows about small numbers processed by the ANS 
to larger numbers and more complex problems. 
Carey later introduced “enhanced parallel indi-
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viduation” where the ANS is used as a base num-
ber system of knowledge or set to build upon. By 
this process, the innate ability to discriminate 
between small quantities with larger distances 
leads to the ability to discriminate between larger 
quantities at smaller distances, which in turn leads 
to the ability to subitize (i.e., recognize a number 
of objects without counting). Higher-order math 
calculation and reasoning skills are built on this 
foundation.

Research supports the connection between 
number sense and performance on math tasks 
and the idea that the development of number acu-
ity is delayed in young and older children with 
math disorders [31, 35]. However, there is a lack 
of research to support approximate numerosity as 
the only or even primary skill underlying mathe-
matics ability. The concepts of the ANS and boot-
strapping/parallel individuation would suggest 
that deficits in subitizing are the primary feature 
of math disorder, but this does not seem to be the 
case. Instead it is likely just one skill underlying 
mathematics ability and as such may be related to 
one subtype of math disorder.

 Language Processing Deficits 
and Aphasic or Verbal Math Disorder

Language is critical not only for comprehending 
mathematical word problems but also for retrieval 
of overlearned basic math facts, and weaknesses 
can result in a verbal dyscalculia. Shalev et  al. 
[38] reported a significant comorbidity of math 
disorder and delays in overall language devel-
opment skills. Children who exhibited weak-
nesses in both expressive and receptive language 
showed deficits in number reasoning and in cal-
culation for arithmetic problems. Children with 
expressive language deficits only seemed to have 
delays in counting skills.

Research points to different but often overlap-
ping pathways to deficits in nonsymbolic (e.g., 
using dots) numerical magnitude processing 
compared to symbolic mathematical processing 
(i.e., using digits) [13]. While nonsymbolic math 
reasoning may be innate, symbolic processing is 

dependent upon language and the ability to pair 
concepts and symbols. Butterworth [8] points to 
research indicating that children with speech and 
language impairments show slower and less 
accurate verbal counting but perform as well as 
age-matched peers without language deficits on 
tests of nonsymbolic number comparison and 
number reasoning and better than language-
matched but younger children. As noted above, 
deficits in the ANS and especially in numerosity 
coding do not fully explain delays in conceptual 
math reasoning. And this research points to a role 
for language processing.

It has also been proposed that children may 
present with intact approximate numerosity but 
with weakness in automatically mapping sym-
bols to their internal magnitude representations. 
The neural network in charge of this is referred to 
as the numerosity code [8]. The idea is that sym-
bols (e.g., Arabic numbers) become paired with 
mental concepts of number (“oneness” or “twon-
ess”). This skill would also be a precursor for 
one-to-one correspondence counting. Support for 
this model comes from Gerstmann’s syndrome, 
where damage to the left angular gyrus is associ-
ated with finger agnosia, acalculia, left-right dis-
orientation, and apraxia. Weaknesses in 
numerosity coding would be akin to the difficulty 
some children with dyslexia have in mapping 
symbols to phonemes.

 Working Memory, Executive 
Functions, and Procedural Math 
Disorder

Working memory skills and related executive 
functions have emerged as a key component of 
math ability. Working memory performance cor-
relates with math performance [41]. Both working 
memory and math tasks activate similar frontopa-
rietal networks. It makes sense that working mem-
ory relates to math skill. For problem solving, it 
is necessary to keep intermediate steps and results 
in mind while moving on to subsequent steps. 
Working memory involves the ability to mentally 
sequence and shift the temporal or spatial order of 
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information, a skill intimately connected to math 
calculation and reasoning (see [20] for a more 
comprehensive review of the connection between 
working memory and mathematics). Notably, 
visuospatial working memory seems to be particu-
larly impaired in math disorders [5, 37, 40].

Feifer [16] points to Baddeley’s 1998 model 
of working memory to explain its role in math 
disorder. In Baddeley’s model, working memory 
consists of (1) a “phonological loop” that allows 
for verbal rehearsal of information (e.g., basic 
math facts) as well as for automatic retrieval of 
information stored in a verbal format and (2) a 
“visual spatial sketchpad” that allows for visual 
imagery and mental rotation that facilitate math 
reasoning (e.g., magnitude comparisons). Thus, 
deficits in working memory alone or combined 
with weaknesses in language or visual-spatial 
processing could lead to more or less severe 
weaknesses in aspects of mathematical calcula-
tion, retrieval, and reasoning.

Geary [21] reviews research indicating that 
many children with math disorders have difficul-
ties with math fact retrieval that persist into adult-
hood even with intensive instruction in basic 
facts. This would seem to suggest that a retrieval 
deficit resistant to remedial intervention is a use-
ful indicator of an executive function/aphasic 
type of math disorder. Memorization of math 
facts relies on verbal working memory and exec-
utive functions as well as on the verbal ability to 
“translate” quantities into a verbal representa-
tion/symbol and back again.

Weaknesses in other aspects of executive 
functioning including attention, inhibition, and 
self-monitoring have also been identified as 
related to math disorder. Children with math dis-
order may undercount or overcount due to weak-
nesses in attention as well as working memory 
that lead them to lose track of where they are in 
the counting process [21]. Compared with con-
trols, children with math disorder have been 
found to show poorer performance on computer-
ized tests of the ability to sustain and regulate 
attention (the Conners’ computerized continuous 
performance test (CPT); [30]). Children with 
math disorders may be unable to inhibit inappro-

priate solutions and mental processes leading to 
intrusion errors. A combination of weaknesses in 
attention and self-monitoring may lead to care-
less and missed/uncorrected errors. Difficulties 
with planning and organization will impact per-
formance on multi-step math problems.

 Spatial/Nonverbal Reasoning 
and Visuospatial Math Disorder

Interestingly, while there would intuitively seem 
to be a clear connection between spatial/non-
verbal reasoning and mathematical reasoning, 
there is considerably less research available on 
the connection between visuospatial processing 
impairments and math disorder than, for exam-
ple, on the correlation between working memory 
deficits and math disorder. The triple-code model 
groups deficits in nonverbal and spatial reasoning 
together with deficits in executive functions to 
describe the procedural subtype of math disorder.

The fact that a mental representation of num-
ber (quantity and serial position) would seem to 
rely on visuospatial skills was recognized early. 
Galton proposed in 1880 that for some people 
numbers have a visuospatial representation or 
“number form” and also found that this is heri-
table [7]. Visual-spatial processing supports 
math skills including geometry, solving com-
plex word problems, ability to use a mental 
number line, and the associated ability to make 
accurate estimations of quantity. However, math 
disorders have historically been associated with 
left parietal processing weaknesses, whereas 
weaknesses in spatial and nonverbal reasoning 
are more often associated with right hemispheric 
processing. That said, the increasing recogni-
tion that math processing depends on neural net-
works more so than on single hemispheric 
processing suggests more research is needed in 
this area.

There is a high coincidence of math delay in 
children with genetic syndromes associated with 
weaknesses in right hemispheric processing (i.e., 
patterning, sequencing, inferencing, deductive/
inductive reasoning) including Turner’s and 
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Noonan syndromes [47, 48], but this would tech-
nically be considered different from a pure spe-
cific learning disorder in mathematics. It is likely 
more relevant to study children with develop-
mental coordination disorder (DCD) or the some-
what controversial pattern of verbal > 
visual-spatial processing skills that characterizes 
the unofficial diagnosis of nonverbal learning 
disability (NLD) to understand the potential link 
between visuospatial processing and math 
disorder.

Children with DCD often have comorbid 
learning disability including math disorder. 
Research on the indirect neurocognitive process-
ing links between DCD and math disorder sug-
gests that children with DCD have problems with 
both working memory and short-term memory 
that are associated with numeracy [1–3]. Other 
research suggests that deficits in the cerebellum 
lead to problems with both balance and automati-
zation in children with DCD and that deficits in 
automatization in turn explain the comorbidity of 
DCD with math disorder [32, 45]. Pieters et al. 
[36] found that children with DCD performed 
significantly worse for number fact retrieval and 
for procedural calculation in comparison with 
age-matched controls with more significant 
delays in children with severe compared to mild 
DCD. However, the study did not control for 
other processes such as working memory to 
determine if motor or visual-spatial deficits 
explained differences in the severity of math 
delay.

Venneri et al. [43] did find evidence, though, 
that math delays in children with NLD are 
explained by weaknesses in visuospatial abilities 
that govern calculation rather than in generalized 
problems with calculation or number manipula-
tion per se. The fact that children with NLD have 
less difficulty with oral calculation compared to 
written calculation than do matched controls is 
cited as evidence that, in children with NLD, 
visuospatial deficits might interfere with their 
acquisition of those aspects of mathematical cal-
culation that rely on visuospatial processing (e.g., 
borrowing for subtraction or carrying for addi-
tion on written calculation tests) but not with the 
acquisition of other aspects of calculation. 
Notably, in the Venneri study, children were pro-
vided with gridded graph paper to facilitate align-
ing numbers on the page, but those with NLD 
still had greater difficulty on written compared to 
oral tasks than did controls. Thus, we may have 
yet another subtype of math disorder related to 
visual-spatial processing weaknesses. For now, 
however, spatial weaknesses are thought to con-
tribute to a semantic math disorder in conjunction 
with executive function weaknesses.

Table 3.1 outlines Feifer’s [16] explanation of 
a triple-code model of math disorders. However, 
it is important to note that clinically a child could 
present with deficits in more than one of the three 
coding or processing systems. There is also 
inherently some overlap between them.

Table 3.1 Subtypes of math disorder based on the triple-code model [16]

Verbal math disorder 
(left perisylvian region)

Deficits in counting, rapid number naming, 
retrieval of basic facts

Intact understanding of numeric 
qualities, comparisons between 
numbers, understanding basic concepts 
and visual-spatial skills

May have comorbid reading/writing disorder

Procedural math 
disorder (bilateral 
occipital-temporal lobes)

Deficits in writing numbers from dictation, 
reading numbers aloud, math computation 
procedures (e.g., division, regrouping), and 
rules for problem solving (e.g., order of 
operations)

Intact math fluency (i.e., fact retrieval), 
comparison between numbers, 
magnitude comparisons

Semantic math disorder 
(bilateral inferior 
parietal lobes)

Deficits in magnitude representations, 
transcoding math operations, higher-level 
math proofs, conceptual understanding of 
math and estimation skills

Intact reading and writing numbers, 
computational procedures, and math 
fluency (i.e., fact retrieval)
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 Developmental Trajectory  
of Math Disorders

When assessing and then supporting any individ-
ual child with a math disorder, it probably makes 
the most sense to consider a multi-pathway model 
in the context of typical versus atypical develop-
ment of math skills. What does typical develop-
ment of particular math skills look like? How 
does an individual child’s skill development map 
on to typical development? Then, an understand-
ing of the specific skills deficits in an individual 
child with math disorder can clarify the subtype 
of math delay and guide intervention. This is the 
model implied by the specifiers provided in the 
DSM.

Geary [21] provides a useful overview of a 
typical pattern of delayed math skills develop-
ment. First, in very young children (preschool to 
kindergarten), basic numerical competencies such 
as identifying Arabic numerals and comparing the 
magnitudes of numbers may be delayed but are 
often mostly intact for the processing of simple 
numbers. Furthermore, the range of typical devel-
opment for basic numerical knowledge in early 
childhood is wide, similar to the range in other 
academic skills prior to about age 7 (e.g., letter/
sound recognition and reading). Thus, a kinder-
gartener who does not yet know all of his numbers 
need not be diagnosed with a math disorder; but 
difficulties with counting and estimating or dif-
ferentiating between quantities might be a flag for 
early intervention. However, in preschool chil-
dren, difficulty learning to count, to recognize 
numbers, to see groups of objects as more and 
less, and to count to 10 by rote and avoidance of 
basic math (e.g., counting games) may be flags for 
possible math delays. Delays in math skills devel-
opment that may indicate a math disorder are 
most likely to begin to emerge around age 5 years 
with one-to-one correspondence counting. Geary 
[21] describes Gelman and Gallistel’s [22] five 
implicit principles in children’s development of 
math skills. The five principles are outlined in 
Table 3.2. By age 5, most children know and have 
achieved these essential features of counting, 
though they may also erroneously believe that in 
order to count correctly, counting must start at 

one of the endpoints of a set (a concept called 
standard direction) and that objects must be 
counted consecutively and contiguously (adja-
cency). However, children with MD will persist 
in making counting errors based largely on work-
ing memory deficits into the first and second 
grades. They will not have mastered order irrele-
vance and will continue to believe in the adja-
cency rule. They will count the first or last item in 
a set twice. They are particularly likely to label 
double counts of the first item in a set as correct, 
suggesting difficulty holding information in 
working memory while also monitoring the act of 
counting (executive functions). They may also 
continue to have difficulty consistently recogniz-
ing number symbols or show weaknesses in 
understanding patterning, sorting, and grouping 
items (Table 3.2).

The next stage in the development of math 
skills includes a shift from using one-to-one cor-
respondence counting (finger counting strategy 
or verbal counting strategy) for counting all to 
counting on (e.g., “5, 6, 7, 8” to solve 5 +3). 
Following the shift from counting all to counting 
on, comes increased memorization and direct 
retrieval of basic math facts; over time this also 
reduces demands on working memory and allows 
for increased speed and automaticity of basic 
facts that underlie more complex computations 
and procedures. In order to move to computa-
tions of double- and triple-digit numbers, chil-
dren in elementary grades will begin to use a 

Table 3.2 Gelman and Gallistel’s (1978) five implicit 
principles in counting

1.  One-to-one 
correspondence

One and only own word label is 
assigned to each counted object

2. Stable order The order of word labels is invariant 
across counted sets of objects

3. Cardinality The value of the final word label 
represents the total number of 
items counted

4. Abstraction Objects of any kind can be 
collected and counted together

5.  Order 
irrelevance

Items within a given set can be 
arranged and counted in any 
sequence

Adapted from Geary [21]
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strategy of decomposition to arrive at an answer 
by breaking a problem into component parts or 
partial sums (e.g., 6 + 7 = 6 + 6 = 12 + 1 = 13). 
Elementary school-aged children with math dis-
order often use the same types of strategies as 
typically developing children but shift from sim-
pler to more complex strategies later and even 
then continue to differ in their strategy mix. They 
may also persist in struggling to identify +, –, and 
other signs and to consistently use them correctly. 
They may have trouble coming up with a plan to 
solve even simple multi-step problems, show a 
poor sense of direction, and have difficulty telling 
and estimating time. Difficulties with rapid 
retrieval of basic math facts and remembering 
their phone number or address may also be 
present.

By middle and high school, math disorder is 
likely to have an even greater impact on achieve-
ment in school. Math builds on itself over time, 
and the child who has not mastered basic skills 
(e.g., math fluency/fact retrieval) will struggle 
with higher-order skills. Weaknesses in math rea-
soning will be apparent in poor problem solving 
and difficulty learning new concepts. A particular 
challenge for older students with math disorder is 
difficulty both learning and coming up with alter-
nate means of solving similar problems. 
Procedural, spatial, and executive function weak-
nesses may result in seemingly careless errors. 
Older children and adults with math disorder 
may also have difficulty applying math in every-
day life. They may struggle with money (e.g., 
budgeting and estimating sale prices based on 
percentages or calculating a tip), telling and esti-
mating time, and with directions.

Children with math disorders may present 
with delays in one, several, or all of the skills 
areas outlined above. They may show impair-
ments in innate number sense (the ANS), diffi-
culty estimating quantities, a reduced subitizing 
range, impairments in their ability to pair number 
symbols with mental representation of quantities, 
counting weaknesses including sticking to imma-
ture counting strategies (e.g., counting on fin-
gers), difficulty understanding place values, 
impaired development of or access to the mental 
number line, limited retrieval of basic math facts, 

a lack of understanding of how to break complex 
multi-step problems down into simpler ones, or a 
lack of understanding of calculation procedures 
and concepts [28]. Neurologically, they may 
show differences in pattern of brain activation, 
gray and white matter volume, and fiber connec-
tions [28]. They may also continue to pull on and 
overly rely on other areas of brain functioning 
such as working memory, attention, monitoring, 
and quantity finger representation in an attempt 
to compensate for weaknesses in innate math 
skill. In other words, they fail to show the shift 
from anterior to posterior processing of math 
tasks typical in brain development.

 Assessment of Math Disorders

Weaknesses in math will usually be identified 
first in the classroom. Other times, a child may 
perform poorly on standardized school or dis-
trict-wide assessments of math and be flagged 
for further assessment. Usually, an assessment 
to diagnose a math disorder will include stan-
dardized measures of paper-and-pencil math 
calculation skills, math problem solving (often 
orally administered tests), and math fluency 
(i.e., rapid retrieval of math facts). The key areas 
of math reasoning to be assessed are computa-
tion skills, math fluency, mental computation, 
and quantitative reasoning. In addition, a com-
prehensive evaluation will include assessment 
of areas of cognition related to math reasoning 
such as working memory, executive functions, 
and visual-spatial/nonverbal reasoning. Some of 
the most widely used standardized math tests for 
assessment and diagnosis of math disorder are 
outlined below in Table 3.3.

Performance on these tests yields standard 
scores with corresponding percentiles and often 
age or grade equivalents that can be used to diag-
nose a math disorder. However, it will be of 
greatest benefit to the child if a process-oriented 
approach to assessment and diagnosis is used. A 
process-oriented approach will include both 
observations of a child’s strengths and weak-
nesses in different math skill areas as well as 
measures of cognitive functions related to math 
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Table 3.3 Standardized math assessments

Test and features Norms and scaling Subtests
Wechsler Individual Achievement 
Tests, 3rd Ed. (WIAT-III)

Ages 4.0–50.11
Age- and grade-based norms 
available
Standard scores with percentile 
as well as age and grade 
equivalents
Ability achievement 
discrepancies available with 
Wechsler Intelligence Scales for 
Children, 5th Ed (WISC-V)

Numerical Operations – paper-and-pencil 
assessment of calculation skills
Math Problem Solving – items read aloud 
covering counting, graph reading, 
problem solving, and geometry
Math Fluency – 3 individual 1 min tests 
of fluency for addition, subtraction, and 
multiplication

Test of Early Math Ability, 3rd Ed. 
(TEMA-3)
Includes teaching guidelines for 
specific items to address lagging 
skills

Ages 3–8 years
Can be used as norm referenced 
(age) measure or as diagnostic 
instrument to identify strengths 
and weaknesses
Standard scores with percentile 
as well as age and grade 
equivalents

Single math ability score
Skill areas covered include numbering 
skills, number-comparison facility, 
numeral literacy, master of number facts, 
calculation skills, and understanding of 
concepts

Woodcock Johnson Tests of 
Individual Achievement, 4th Ed. 
(WJ-Ach IV)

Ages 2–90+, grades K.0–18.0
Age- and grade-based norms 
available
Standard scores with percentile 
as well as age and grade 
equivalents
Ability achievement 
discrepancies available with 
Woodcock Johnson Tests of 
Cognitive Abilities 4th Ed. GAI 
score

Applied Problems orally administered 
items measuring ability to analyze and 
solve math problems using appropriate 
calculations
Calculation paper-and-pencil numerical 
operations (+, −, ×, /) as well as 
geometric, trigonometric, logarithmic, 
and calculus operations
Math Facts Fluency
Number Matrices (in extended version) – 
assesses mathematics problem solving in 
a matrix reasoning format

Feifer Assessment of Mathematics 
(FAM)
Provides information on specific 
neurodevelopmental processes 
underlying math ability and for 
specifying subtypes of math 
disorder

Ages 4–21 years
Grade-based norms PK – 
college (with age proxies 
provided); age and grade 
equivalents for subtests

19 subtests measuring math fact retrieval, 
numeric and spatial memory, perceptual 
estimation skills, linguistic math 
concepts, and core number sense 
development
Verbal Index Score – automatic fact 
retrieval and linguistic components of 
math
Procedural Index Score – measures 
ability to count and order numbers or 
mathematical procedures
Semantic Index Score – visual-spatial and 
conceptual reasoning including 
magnitude representation, patterns and 
relationships, higher-level mathematical 
problem solving, and number sense

Academic Achievement Battery 
(AAB)

Age- and grade-based norms for 
ages 4–85 years
Ability achievement 
discrepancies available with 
Reynolds Intellectual 
Assessment Scales, 2nd Ed 
(RIAS-2)

Mathematical Calculation – oral and 
written responses for grades Pre-K to 3 
and increasingly difficult paper-and-
pencil math calculations in a timed task 
for upper grades
Mathematical Reasoning – requires 
examinee to apply mathematical 
reasoning to real-life problems through 
oral response
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disorder. It stresses the importance of monitoring 
a child’s approach to math problem solving and 
calculation and his or her consistent (or inconsis-
tent or nonexistent) use of more or less effective 
and age-appropriate strategies. A process-ori-
ented approach is also likely to lead to the most 
effective interventions.

The WIAT-III is one of the most widely used 
tests of academic skills including math and 
includes a variety of subtests that provide us with 
a good example to use to describe what a process-

oriented approach to assessing math disorder 
might look like. The Math Problem Solving sub-
test is for students in prekindergarten through 
grade 12+ and progresses from recognizing small 
quantities, shapes, and numbers through concepts 
of more and less, sequential order, graph reading, 
addition and subtraction in word problems to tell-
ing time, place values, word problems requiring 
fractions, and multi-step problem solving using 
formulas. A process-oriented approach will take 
note of both the particulars and themes in a 

Table 3.3 (continued)

Test and features Norms and scaling Subtests
Kaufman Test of Educational 
Achievement, 3rd Ed (KTEA-3)

Ages 4:0–25:11
Age- and grade-based standard 
scores, age and grade equiv., 
percentile ranks, normal curve 
equiv. (NCE’s), stanines, and 
Growth Scale Value (GSV)

Math Concepts and Applications orally 
administered items covering number 
concepts, operation concepts, time and 
money, measurement, geometry, fractions 
and decimals, data investigation, and 
higher-math concepts
Math Computation written calculation 
test assessing counting and number 
identification, +, −, ×, /, fractions and 
decimals, square roots and exponents, and 
algebra
Math Fluency 1 min timed tests of +, −, ×

Wide Range Achievement Test, 4th 
Ed. (WRAT-4)
Fifth edition to be released soon

Ages 5–94 years
Age-based standard scores, 
percentile ranks, stanines, 
normal curve equiv., grade 
equiv., and Rasch ability scaled 
scores

Math Computation measures ability to 
count, identify numbers, solve simple oral 
math problems, and calculate written 
math problems

Peabody Individual Achievement 
Test
Multiple choice answers with 
option to point to choice – allows 
for use with children who have 
trouble communicating verbally

Age range 5–22.11; grades K-12
Age-based norms, percentile 
ranks, and grade equiv.

Mathematics multiple choice format 
assessing math concepts from recognizing 
numbers to solving geometry and 
trigonometry problems; does not require 
paper and pencil but given option

Mathematical Fluency and 
Calculation Tests (MFaCTS)
Three forms allow to measure 
change in math fluency and 
calculation and tracks progress; 
allows for individual or group 
administration

Ages 6–18:11 years; grades 
1–12
Both age and grade-based 
norms w/ percentile ranks

Calculation paper-and-pencil calculation 
problems of increasing difficulty
Fluency 5 min for grades 1–2 (+, −) and 
3 min for grades 3–12 (+, −, ×, /)

Comprehensive Mathematical 
Abilities Test (CMAT)
Based on state and local 
curriculum guides

Ages 7–0 to 18–11
Age- and grade (3–12)-based 
norms

6 core subtests
Basic calculations: 1. Addition, 2. 
Subtraction, 3. Multiplication, 4. Division
Mathematical reasoning: 5. Problem 
solving, Charts, 6. Tables and Graphs
6 supplemental subtests
Advanced calculations: 1. Algebra, 2. 
Geometry, 3. Rational Numbers
Practical applications: 1. Time, 2. Money, 
3. Measurement
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child’s approach to problem solving. Does a first 
grader recognize three fingers without one-to-one 
counting? Does a fourth grader struggle with 
fractions? Does a high school student do well on 
math problems but struggle with geometry or 
vice versa?

The Numerical Operations subtest of the 
WIAT-III is for students in kindergarten through 
grade 12+ and is a paper-and-pencil test. For 
younger children, problems are read aloud, and 
the child is asked to write or circle his answers. 
Counting, number and symbol recognition, and 
grouping and sequencing skills are assessed. 
Paper-and-pencil problems then progress from 
single-digit addition/subtraction to multiplica-
tion, division, order of operations, summing frac-
tions, algebra, geometry and eventually 
trigonometry, limits, and logarithms. Notably, the 
child is given scrap paper to use as needed to 
work out problems. Here, a process-oriented 
approach will include looking at the strategies a 
child uses to solve problems in addition to the 
concepts and procedures she is able to success-
fully complete. Does she count or carry when 
solving multi-digit subtraction problems? Does 
he use logic or algebraic reasoning to solve for 
X? It is also important for this test to ask about 
concepts the child has/has not been exposed to in 
school as this test relies more on knowledge of 
procedures compared to concepts on Math 
Problem Solving. A process-oriented approach 
will also look for error patterns. Does a child 
know how to solve problems but consistently 
make errors due to inattention (e.g., to signs) or 
spatial weaknesses (e.g., incorrectly lining up 
numbers)?

Lastly, the WIAT-III and other tests of aca-
demic achievement (e.g., the Woodcock Johnson 
(WJ-IV)) often include tests of math fluency (i.e., 
rapid retrieval of single-digit addition, subtrac-
tion, and multiplication facts). Some tests like the 
WIAT separate operations into different tasks, 
while others like the WJ combine them into one 
task. On combined tasks, it may be important to 
look at a child’s pattern of errors to see if difficul-
ties are specific to one operation. It may not be 
the one expected. For example, often, older chil-
dren will do better on multiplication fluency than 

on addition fluency because it is a more recently 
learned and practiced skill. Fluency tasks are 
important to mention because they are often 
overlooked for being simple with most children 
doing as well as expected on them. However, as 
noted above, research suggests that, for children 
with math disorder, math fluency skills often 
remain impaired even with intensive instruction 
and remediation of difficulties with higher-order 
math. Children with math disorder often show 
error and reaction time patterns that differ from 
younger, typically achieving children when tested 
on math fact retrieval [21]. Impairments in math 
fluency may be one of the most sensitive and reli-
able indicators of math disorder.

The multicomponent nature of and multiple 
pathways to math disorder necessitate a compre-
hensive assessment including more than stan-
dardized assessment of math skills alone. A 
comprehensive assessment for diagnosing math 
disorder will include intelligence testing with 
measures of verbal and nonverbal/spatial pro-
cessing as well as working memory and process-
ing speed. Additional assessments of executive 
function skills including both verbal and visual 
working memory, shifting attention, inhibition, 
and planning and organization can elucidate the 
specific deficits contributing to an individual 
child’s weaknesses in math. It may be necessary 
to include additional measures of visual-spatial 
perception and processing to better understand a 
child’s cognitive strengths and weaknesses con-
tributing to math processing. Tests of symbol rec-
ognition and phonological decoding may reveal 
weaknesses in symbolic processing that contrib-
ute to aphasic math disorder. A list of possible 
measures that may be included in a comprehen-
sive neuropsychological assessment of math dis-
order and the domains of functioning they address 
is outlined in Table 3.4.

 Comorbidities of Math Disorders

Certain neurological and genetic conditions 
such as epilepsy and Turner’s and Noonan syn-
dromes carry with them a higher risk for math 
disorder. The most common comorbidities of 
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math  disorder are attentional problems (ADHD), 
dyslexia, anxiety, visuospatial deficits, and work-
ing memory and other executive function weak-
nesses. Language-based learning disabilities also 
often co-occur with weaknesses in math (par-
ticularly symbol recognition and fluency). About 
56% of children with reading disorder also have 
poor math achievement, while 43–65% of chil-
dren with math disorder have poor reading skills 
[6].

In some cases, it may be difficult to determine 
if a child has a separate learning disability in 
math or simply shows weaknesses in aspects of 
math because of another disorder. For example, a 
child with ADHD may make careless errors on 
math testing that disappear and significantly 
change his performance and score when his 

ADHD is treated with a stimulant and behavioral 
support. As discussed above, a comprehensive 
neuropsychological assessment is often critical to 
identifying cognitive strengths and weaknesses 
that either support a diagnosis of a separate math 
disorder or in some cases do not and instead point 
to math weaknesses that are really the result of a 
different skills deficit or learning disability.

Children who do meet criteria for a math dis-
order with an attention deficit or other learning 
disorder seem to be at particular risk for prob-
lems in learning and adjustment. Children with a 
dual diagnosis of math disorder and dyslexia 
have been found to be more significantly impaired 
on arithmetic skills and to have overall poorer 
performance on neuropsychological tests than 
children with math disorder alone or children 
with math disorder and ADHD [38].

Math disorders also carry with them a high 
risk for not only attention problems but also for 
internalizing problems. Math anxiety is very real 
and significantly impairing for many children 
and especially for those with a math disorder. 
Students with higher levels of math anxiety per-
form more poorly than students with lower levels 
of anxiety across all areas of math reasoning and 
regardless of whether or not they have a diag-
nosed math disorder [27]. It is therefore impor-
tant to determine to what extent math delays are 
due to deficient skills underlying math reasoning 
versus anxiety. This is best accomplished with a 
comprehensive assessment that includes mea-
sures of anxiety and where math achievement 
and its underlying skills are assessed in a setting 
that minimizes or accounts for the possible 
impact of anxiety.

Math anxiety can also contribute to an inabil-
ity to apply strategies learned in remedial or 
intensive instruction on testing. Executive func-
tions, in particular, tend to shut down when anxi-
ety is high as part of a fight or flight response and 
this in turn further limits flexible problem solving 
[25]. Even worse, math anxiety very often leads 
to math avoidance. Children with math disorders 
may be reluctant to engage in intensive instruc-
tion and fall further behind their peers as a result. 
A comprehensive assessment to diagnose math 
disorder will include measures assessing general 

Table 3.4 Additional measures of cognitive processes 
associated with math disorder

Verbal skills Tests of rapid naming from NEPSY-II, 
CTOPP, DAS, and others
DKEFS Color-Word Interference 
(also assesses inhibition)

Working 
memory

WISC-V Digit Span, Letter-Number 
Sequencing, Picture Span
DAS-II Recall of Digits, Recall of 
Objects, Recall of Sequential Order
DKEFS Trails Test
WRAML2 Verbal Working Memory 
and Symbolic Working Memory 
subtests

Attention/
inhibition

WISC-V/DAS-II and other Digits 
Forward tasks
Conners’ Continuous Performance 
Test (CPT-3)
Test of Everyday Attention for 
Children (TEACh)

Planning/
organization

Rey Complex Figure Test
DKEFS Tower Test
Wisconsin Card Sorting Task

Visual-spatial 
skills

WISC-V Block Design, Visual 
Puzzles, Matrices
DAS-II Matrices, Recall of Designs, 
Pattern Construction, Matching 
Letter-Like Forms
WJ-IV Spatial Relations, Visual 
Matching
Beery Visual Motor Integration Test 
(VMI)
Test of Nonverbal Intelligence 
(TONI-3 and C-TONI)
Wide Range Assessment of Visual 
Motor Ability (WRAVMA)
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and possibly even math-specific anxiety such as 
the Behavior Assessment Scales for Children 
(BASC), Multidimensional Anxiety Scale for 
Children (MASC), or the Math Anxiety Rating 
Scale.

 Prognosis and Interventions

Probably because of the variability in type of 
and pathways to math disorder and the relatively 
recent contribution of cognitive neuroscience to 
understanding math disorder, there is a relative 
lack of good data on the longitudinal outcomes 
of and prognosis for math disorder. Shalev [38]
point out that many children in younger grades 
(e.g., from 1st to 2nd) show improvement in math 
skills with remedial and intensive instruction. Of 
course, this raises the unanswered question of 
what predicts which children flagged in younger 
grades would go on to develop math disorder and 
which would not even without intervention.

There is less improvement among children at 
older ages. For example, 95% of children 
10–11 years old with math disorder who were re-
evaluated 2 years later continued to score in the 
lowest quartile of their school class and half con-
tinued to meet criteria for math disorder (Shaley 
2000). In this age group, risk factors for persis-
tence of math disorder included the severity of 
math impairment and having a sibling with math 
disorder, while SES, gender, and the co-occur-
rence of another learning disability were not sig-
nificantly related. These results would seem to 
suggest that more significant and neurobiologi-
cally based math disorders carry a worse 
prognosis.

A variety of studies have found the effect of 
math disorder on a person’s short- and long-term 
adjustment, and achievement is significant, 
including a serious negative impact on profes-
sional careers [33]. There is no question that it is 
important to address math disorder given the 
impact on employment and economic status, par-
ticularly in an increasingly technology- and engi-
neering-focused society. The early identification 
and diagnosis of delays in math is important for 
intervening early and intensively with children 

with math disorder. Given the multiple pathways 
to and presentation of math weaknesses, effective 
interventions will also rely on an accurate and 
specific understanding of an individual child’s 
mathematics strengths and weaknesses.

Interventions that are individualized, struc-
tured and hierarchically built, and repetitive and 
that address anxiety and avoidance of math are 
likely to be most effective [28]. Furthermore, 
interventions should ideally draw on what we 
know about math disorder from an interdisciplin-
ary perspective including psychology, neurosci-
ence, and education. For example, Kucian et al. 
[29] found a computer-based training program 
(Calcularis) to be effective for improving num-
ber representations and strengthening the link 
between numbers and spatial processes on the 
internal mental number line in children both with 
and without math disorder. The computer train-
ing was also found to modulate brain functioning 
with increased activity in the IPS and a shift from 
frontal to anterior processing.

Perhaps more so than other learning disorders, 
math disorder is a moving target. Each change in 
grade comes with a new math topic (or several) to 
master. The child who struggles with geometry 
will not necessarily struggle with calculus, again 
depending on the nature of and cognitive path-
ways to his particular math disorder. Furthermore, 
approaches to math instruction seem to change 
between teachers and over relatively short peri-
ods of time. A child may be taught math using 
two or even three different approaches or curri-
cula in a single year. Geary [21] points out that 
math instruction varies in its focus on mathemat-
ics as an applied domain where conceptual under-
standing is more important than learning 
procedures and facts and instruction that 
approaches mathematics as a field to be mastered 
where procedures take precedence. Depending 
on whether an approach to math instruction is 
more conceptual or procedural, numbers- or lan-
guage-based, computer-based, or hands-on, a 
child with math disorder will struggle more or 
less. Again, understanding an individual child’s 
pattern of cognitive and math weaknesses is key 
to determining how best to support him.
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Unfortunately, there are few evidence-based 
interventions for children with math disorder, 
especially when compared to interventions for 
reading disorder/dyslexia. However, a well-done 
assessment for math disorder can guide the math 
special education teacher in choosing interven-
tions that address the particular areas of weak-
ness for that child, not just in math skills but also 
in the processes underlying the math skill. The 
research on interventions that does exist suggests 
that structured multisensory approaches are 
likely to be most effective. A structured approach 
breaks math down into smaller skills and builds 
on them over time using frequent review and pre-
view. A multisensory approach uses physical 
manipulation of objects, body movements, and 
visual and auditory tools to engage sight, hear-
ing, touch, and proprioception for learning. 
Particularly for children with language strengths, 
an approach that “talks through” problem solving 
can also be helpful. One math program with some 
empirical support that uses such an approach is 

Stern Structural Arithmetic. Some tutors are also 
successful in adapting the multisensory approach 
to reading of the Orton-Gillingham program to 
math. The Lindamood-Bell approach has been 
similarly adapted for math disorder.

With a lack of many empirically supported 
programs for addressing and remediating math 
disorders, it is generally up to math educators to 
determine specific supports and accommodations 
to remediate math disorders in schoolchildren. It 
is beyond the scope of this chapter to review all 
of the approaches to math curricula and remedial 
intervention available. A list of often-recom-
mended interventions and accommodations for 
children with math disorder is outlined in 
Table 3.5 but cannot be considered exhaustive or 
even relevant for every child with a math disor-
der. However, a comprehensive neuropsychologi-
cal assessment of the child struggling with math 
disorder can be a guide. In their white paper 
response to the IDEA 2004 law defining specific 
learning disabilities [24], a group of leading 

Table 3.5 Accommodations and supports for math disorder

Primary interventions:
  Intensive, remedial multisensory instruction (using movement, manipulatives, music, etc.) in areas of math 

calculation and reasoning identified as weaknesses
  Use of computer software as appropriate (e.g., to improve math fluency)
  Address other contributing factors
   Medication and/or behavioral supports for attention
   Medication and/or therapy to address anxiety
   Occupational therapy for visual-motor/spatial processing weaknesses
   Speech and language therapy for executive function and language weaknesses
  For severe math disorder in older students, focus instruction on applied skills (e.g., money, measurement, telling 

time)
Accommodations:
  Access to graph paper, calculator, math facts sheet, number line
  Extended time for math tests
  Slower pace of instruction with frequent preview and review – concepts build on each other
  Have child complete fewer problems (e.g., every other item of worksheet that covers a single topic)
  Present math in simplified form – problems presented vertically instead of horizontally, fewer items on a 

worksheet
  Teach multiple ways to solve problems
Supports at home:
   Play board games that support math learning or the skills underlying math reasoning (e.g., Hi-Ho Cherry Oh!, 

Shoots and Ladders, Uno, Monopoly, Qwirkle, Rush Hour)
  Verbalize and model everyday math (e.g., telling and estimating time, money management, calculating tips, miles 

per hour, etc.)
  Help your child use visual aids for math homework (e.g., cutting up fruit for fractions)
  Work on reducing math anxiety by setting up homework routines and minimizing pressure to achieve in math
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experts in learning disabilities noted that “chil-
dren with specific learning disabilities need indi-
vidualized interventions based on specific 
learning needs, not merely more intense interven-
tions designed for children in general education.” 
To that end, they recommended that assessment 
of cognitive and neuropsychological processes 
be used not only for identification of learning dis-
abilities but for intervention as well.

 Case Examples

 Megan: A 20-Year-Old College 
Student on Academic Probation

Megan is a 20-year-old college student referred 
for assessment by her psychiatrist. Megan has 
a history of anxiety beginning early in middle 
school. She is enrolled in a private university and 
is studying sociology. She is currently on aca-
demic probation in spite of apparently high-intel-
lectual ability and generally good (if somewhat 
inconsistent) effort. Megan previously attended 
a bilingual charter school in a large city for ele-
mentary and middle school where she generally 
did very well. She was more of an average stu-
dent in her large city high school. She and her 
parents note that math has historically been one 
of her weaker subject areas, but they also note she 
did not seem to get very good math instruction in 
high school. She also struggles some with orga-
nization for writing. While she completes tests 
quickly, she has a harder time completing longer-
term assignments. Megan has never received 
supports in school and has never been previously 
evaluated. Her psychiatrist is wondering about 
the possibility of ADHD and/or a specific learn-
ing disability and about the impact of anxiety on 
Megan’s academic performance.

Megan’s scores on key measures are presented 
in the table below. She demonstrated many 
strengths including general intellectual abilities 
in the high average to superior range with partic-
ular strengths in verbal knowledge and reason-
ing. While her abstract nonverbal inductive 
reasoning skills and her visual-spatial processing 
skills were less well developed than her verbal 
skills, she still scored in the high average range 

for her age. While not reported in the table here, 
her ability to sustain and regulate her attention 
was intact in spite of weaknesses in initial rote 
attention and learning on a list-learning task 
(possibly due to anxiety). In spite of initial weak-
nesses in attending to and encoding a list of 
words, she went on to score in the overall high 
average range for auditory verbal learning and 
memory.

While testing did not support a formal diagno-
sis of primary ADHD, Megan did demonstrate 
relative personal weaknesses in aspects of execu-
tive functioning including working memory and 
mental processing speed on intelligence testing 
and in organization and planning on the Rey 
Complex Figure copy task. She showed slower 
processing speed when required to shift her atten-
tion between competing demands compared to 
her performance on more rote tasks, even though 
her scores were consistently average on standard-
ized measures. By her own self-report, Megan 
had difficulty on everyday tasks with shifting her 
attention between tasks, initiating tasks and 
assignments, and managing multiple demands at 
once. She also noted some difficulty inhibiting 
impulses. In light of ongoing concerns for anxi-
ety, it was assumed her relative weaknesses in 
aspects of executive functioning were both 
related to and exacerbated by anxiety.

Most notable in her scores below is Megan’s 
performance on tests of math achievement. She 
showed strengths in basic reading and reading 
comprehension but personal and normative 
weaknesses in math calculation and basic flu-
ency. We can see that her performance on 
Numerical Operations was both in the low aver-
age range (<16th percentile) compared to her 
same-age peers and significantly below aptitude 
expectations (predicted score based on 
FSIQ = 115). Her math fluency skills for single-
digit addition, subtraction, and multiplication 
were even weaker and significantly below age 
and grade expected level. Taken together, 
Megan’s performance on neuropsychological 
assessment suggests a math disorder related to 
weaknesses in aspects of executive functioning 
that also impact her academic performance in 
other areas (e.g., completing long-term projects 
and assignments, testing well). Megan also shows 
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comorbid anxiety typical of many individuals 
with math disorder.

Megan and her parents were somewhat sur-
prised to see how poorly she performed on math 
compared to her abilities in other areas and 
compared to her peers. They questioned whether 
weak math instruction in her public high school 
might explain her performance. However, her 
particularly weak performance on fluency is 
strongly suggestive of an underlying math dis-
order, and when this was explained, it was com-
pelling evidence for Megan and her parents. 
Megan was at a point in her academic career 

where she had completed math course require-
ments for a college degree and remedial math 
instruction did not seem to be a good use of her 
time or resources. However, it was recom-
mended she share the report of testing with her 
university student services office to document a 
math disorder so she could receive accommoda-
tions in courses that might relay heavily on math 
(e.g., science or statistics). It was also recom-
mended that addressing weaknesses in execu-
tive functioning through tutoring and 
accommodations might help her to succeed 
overall academically.

Intellectual functioning WAIS-IV Standard score Percentile rank Qualitative
Full scale IQ 117  87 High average
Verbal Comprehension Index (VCI) 127  96 Superior
Perceptual Reasoning Index (PRI) 113  81 High average
Working Memory Index (WMI) 108  70 Average
Processing Speed Index (PSI) 105  63 Average
Rey Complex Figure Test (RCFT) Raw score Percentile rank Qualitative
Copy  31 <1 Extremely low
Copy time 120 >16 WNL
Math achievement Standard score Percentile rank Qualitative
WIAT-III Numerical Operations  84  14 Low average Predicted score = 115
WJA-III Math Fluency  76   6 Borderline GE = 6.8

 Michael: An 8-Year-Old Boy 
in the Third Grade

Michael is an 8-year-old, left-handed, boy referred 
for evaluation by his pediatrician. Michael has 
a history of concerns for fine motor skills, sen-
sory processing issues, and attention at home 
and school. He has difficulty with transitions and 
completing tasks with multiple steps. Academic 
testing completed through his school when he 
was in the second grade indicated delays in early 
math skills and was suggestive of concerns in 
writing. Michael has also been noted to have dif-
ficulties with attention and sitting still in the class-
room. His desk is very messy and he often forgets 
to bring home work that needs to be completed. 
Michael’s strengths are in reading and science.

Michael was adopted from Honduras to the 
USA at 10 months old, and information about his 
birth history is limited, but he has generally been 
healthy since his adoption. He did receive ser-
vices through early intervention due to slight 

motor and speech/language delays. His mother 
notes he caught up quickly with supports, and 
Michael is now described as quite talkative. An 
occupational therapy evaluation completed when 
he was 6 years old identified issues with strength, 
endurance, sensory processing, gross motor 
skills, visual motor skills, bilateral integration, 
and sequencing skills. Michael received 1 year of 
vision therapy to address ocular divergence and 
weaknesses in visual tracking and his ability to 
read and participate in physical activity improved 
significantly, though he still does not enjoy team 
sports where his participation is limited by vision 
weaknesses. He wears glasses and participates in 
ice skating and swimming. While he gets along 
well with his siblings and with adults, Michael is 
described as often the “odd one out” with peers 
and is socially somewhat immature.

Michael’s scores on key measures are pre-
sented in the table below. Michael’s intellectual 
ability, including both verbal and nonverbal rea-
soning skills, was assessed in the average range 
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for his age on the WISC. He showed particular 
strengths in verbal abstract reasoning and verbal 
fluency. However, he did show personal and nor-
mative weaknesses on the WISC Matrix 
Reasoning task, a measure of understanding pat-
terns. Michael showed additional weaknesses in 
rote attention, working memory, and mental pro-
cessing speed as well as in other aspects of exec-
utive functioning including logical and flexible 
problem solving, shifting attention, and self-
monitoring. Notably, though, his weakest perfor-
mance on the DKEFS Trails task was for speed of 
sequencing numbers as opposed to letters. 
Weaknesses in sequencing were also apparent in 
his difficulty retelling stories immediately after 
hearing them on the WRAML Story Memory 
task but good recognition memory when he was 
asked about details from the stories later.

Michael also showed weaknesses in visual-
spatial perception, visual tracking, and visual-
motor integration. His skills in written expression 
were assessed on the OWLS-II and were age- and 
grade-appropriate but notable for poor handwrit-
ing with weak planning and spacing. Michael’s 
scores on tests of reading and language skills 
were consistently in the high end of the average 
range for his age or better. In contrast, his scores 
for math calculation, reasoning, and fluency were 
within the low end of the average range for his 
age. His pattern of performance on testing was 
consistent with a semantic math disorder with 
underlying weaknesses in visual-spatial reason-
ing and processing as well as executive functions. 
Michael’s difficulties with attention were noted 
by parents and teachers on the BASC and ADHD 

symptoms checklist to be interfering for him in 
general and accompanied by symptoms of hyper-
activity/impulsivity, and he met criteria for a 
comorbid diagnosis of attention deficit hyperac-
tivity disorder, combined type (ADHD-CT).

Multisensory teaching, supports for attention 
in the classroom, extended time for tests and 
assignments particularly in math, and occupa-
tional therapy were recommended for Michael. 
Additional supports for math included access to 
a calculator, math facts sheet or number line, 
and ability to use graph paper. It was recom-
mended that worksheets be simplified and 
Michael be presented with as few math prob-
lems at a time as possible. Computer programs 
were recommended for building math fluency in 
addition to frequent preview and review. 
Individualized instruction in math and tutoring 
in executive function skills were also recom-
mended. Michael’s parents chose for the time 
being to address his attentional problems with 
behavioral supports but noted they might con-
sider medication in the future if issues with 
attention and hyperactivity became more inter-
fering for him.

Michael’s was a case where his math disorder 
clearly mapped onto underlying weaknesses in 
spatial reasoning and executive functioning, but 
his math disorder was at risk of being overlooked 
and attributed instead to attention problems or 
vision weaknesses. Having a comprehensive 
evaluation of more than simply intellectual skills 
and academic achievement allowed his parents to 
better advocate for him for the specific types of 
supports and intervention he needed.

Intellectual functioning WISC-IV Standard score Percentile rank Qualitative
General Ability Index (GAI) 102  55 Average
Verbal Comprehension Index (VCI) 106  66 Average
Perceptual Reasoning Index (PRI)  96  39 Average
Matric Reasoning Scaled Score = 6, 9th %tile
Working Memory Index (WMI)  74   4 Borderline
Processing Speed Index (PSI)  83  13 Low average
Language tests Standard score Percentile rank Qualitative
NEPSY-II Comprehension of Instructions   9  37 Average
FAS – animals 126  96 Superior
DKEFS Letter Fluency  14  90 High average
DKEFS Category Fluency  11  63 Average
DKEFS Fluency Switching  16  98 Very superior
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Disorders of Written Expression

Ellen H. O’Donnell and Mary K. Colvin

The DSM-V [1] description of specific learning 
disorder with impairment in written expression 
includes delays or weaknesses in spelling accu-
racy, grammar and punctuation accuracy, and/
or clarity or organization of written expression. 
Diagnosis with a specific learning disorder in 
writing does not require that all or even most of 
these criteria be impaired. Thus, there is consid-
erable heterogeneity in the clinical presentation 
of writing disorders and overlap with other clini-
cal syndromes. Further complicating diagnosis is 
that the term dysgraphia is often used to describe 
writing difficulties. We will reserve dysgraphia to 
describe illegible handwriting or printing due to 
weaknesses in visual-motor coordination, as the 
term was initially used to describe such difficul-
ties following neurological impairment.

Like all learning disabilities, the DSM speci-
fies that weaknesses in written expression must 
be present and persistent for a minimum of 
6  months despite interventions targeting the 
child’s specific difficulty, a failure to respond to 

intervention definition. Difficulties need to begin 
during school-age years, though they may not 
fully emerge until demands on written expression 
skills increase and surpass the child’s skill. The 
child’s written expression skills must be “sub-
stantially and quantifiably below those expected 
for the individual’s chronological age, and cause 
significant interference with academic or occu-
pational performance, or with activities of daily 
living, as confirmed by individually administered 
standardized achievement measures and compre-
hensive clinical assessment.” These diagnostic 
criteria are a slight weakening in the stringency 
of prior DSM criteria that required a statistically 
significant discrepancy between ability (typically 
assessed as IQ) and academic achievement and 
are consistent with a move toward diagnosing 
learning disabilities based on a pattern of weak-
nesses in core skills that contribute to the specific 
learning difficulty [48]. A documented history of 
impairments in written expression can be used in 
place of standardized assessment for diagnosing 
individuals who are over 17 years old or past high 
school education. As with other specific learn-
ing disorders, deficits in written expression can-
not be due to lack of or inadequate educational 
instruction.

The DSM-5 symptom severity criteria for 
specific learning disabilities (i.e., “substantially” 
below age expectations and causing “significant” 
interference in functioning) is perhaps harder 
to define for writing than for reading and math. 
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While there is some agreement about the typi-
cal development of specific writing skills such 
as spelling, grammar, and punctuation (often 
referred to as conventions of written expression), 
there is far less objective agreement around the 
development of skills in written composition. 
We do, though, know quite a bit about deficits in 
specific skills such as executive functioning and 
visual-motor processing that contribute to chal-
lenges and weaknesses in written expression.

In this chapter, we identify and describe key 
components of written expression skills, arguing 
that a thorough assessment of writing disorders 
should address each of these areas. Children 
whose skills in any of these components are 
assessed below developmental or age expecta-
tions should be automatically considered at risk 
for a writing disability. This will include many 
children who have neurodevelopmental or neu-
ropsychiatric conditions, but the manifestation of 
the writing disability will vary depending on the 
nature of the condition, as not all components will 
be impacted equally across the populations. This 
theoretical framework allows one to predict and 
better characterize the different manifestations of 
a writing disability within different populations 
and to identify specific targets for intervention.

 Incidence and Impact of Disorders 
of Written Expression

Research into the incidence and prevalence of 
Disorders of Written Expression dates back only 
about 20  years. In 2009, Katusic et  al. used a 
population-based birth cohort between 1976 and 
1982  in Rochester, Minnesota, to estimate the 
prevalence of Disorders of Written Expression in 
the general US population. They found that writ-
ten language disorders were at least as frequent 
as reading disorders and similarly significantly 
more frequent among boys than girls. Depending 
on three different formulas used to define specific 
learning disability, cumulative incidence rates of 
written language disorder varied from 6.9% to 
14.7%. Boys were two to three times more likely 
than girls to be affected by written language dis-
orders [31].

In a separate study of unreferred middle 
school students recruited from three regions 
of the United States, prevalence rates simi-
larly ranged from 6% to 22% [29]. In 2011, the 
National Center for Education Statistics [45] 
reported 58% of fourth graders wrote at “basic” 
level, 14% wrote “below basic” level, and 26% 
wrote “at proficient” level. Numbers were simi-
lar for eighth graders (54% at basic level, 20% 
below basic, and 24% at proficient level) and 
12th graders (52% at basic level, 21% below 
basic, and 24% at proficient level).

Written language skills have been proven to be 
an important predictor of a child’s overall develop-
ment and impact their overall academic achieve-
ment and long-term social and economic standing 
[25, 28, 42]. This is not surprising given the impor-
tance of written language skills to academic suc-
cess across the curriculum, particularly as students 
advance in school. In a school-based sample of 326 
middle school students, written expression skills 
significantly predicted students’ GPA above and 
beyond the effect of IQ and reading abilities [43].

It may also be that Disorders of Written 
Expression have a significant impact on overall 
academic achievement because of their frequent 
comorbidity with other learning disorders. In the 
Katusic et al. study, only 25% of the children iden-
tified as having writing problems had only a writ-
ten language disorder [31]. In other words, three 
quarters of students with a Disorder of Written 
Expression in a population-based sample also 
had another identified learning disability. The 
most frequent comorbidities with Disorders of 
Written Expression are ADHD, language- based 
learning disability, and autism spectrum disorder. 
Understanding the specific skills deficits under-
lying Disorders of Written Expression in each of 
these populations provides a window into under-
standing written language disorders in general.

 Typical Development of Written 
Expression Skills

While written expression is dependent upon oral 
language, it follows its own developmental trajec-
tory and generally requires much more explicit 
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instruction to be learned. The development of 
written expression skills is dependent upon sev-
eral distinct but interrelated cognitive processes, 
some of which become more automatic over time 
but all of which continue to be equally important 
to the task of writing. A delay in the acquisition 
or meaningful use of any of these skills can lead 
to persistent weaknesses in written expression. 
Delays in written expression in turn can impact 
a child’s ability to demonstrate knowledge across 
all academic areas, and the impact of such delays 
may become compounded over time.

Broadly speaking, the first task of the very 
early elementary student learning to write is to 
master transcription skills, beginning with let-
ter formation, followed by words and followed 
by copying/combining and ultimately generat-
ing sentences. Transcription skills depend on 
visual- motor integration, fine motor dexterity 
and control, working memory, and phonological 
encoding for spelling. Transcription skills and 
working memory are most predictive of writing 
skills in early elementary school [23].

Once transcription skills become automatic, 
oral language skills including pragmatic skills 
become more critical for written expression. 
Productivity relies on transcription skills and 
on a well-developed vocabulary [24]. Text qual-
ity depends on structural language skills such 
as grammar and morphology [40, 63] and also 
on higher-level pragmatic skills including tone, 
meaning and metaphor, and targeting language to 
one’s audience [67]. These skills tend to emerge 
later in formal schooling, during middle or high 
school.

Throughout the development of written 
expression, skills emerge along two dimen-
sions: text quality (accuracy and complexity) 
and productivity [8]. Text quality might refer 
to conventions including spelling, grammar, 
and punctuation or to word choice and vocabu-
lary. It might also refer to the organization and 
sequence of writing as well as to its expres-
sion or sophistication. Productivity refers to 
the amount or length of written text and can 
be measured by character count, word count, 
paragraph count, or number of correct word 
sequences. In the section below, we outline the 

key cognitive components in written expression 
that support its development.

 Key Neuropsychological 
Components of Written Expression

Mastery of written expression is an ongoing and 
iterative process that relies on the ability to simul-
taneously engage language abilities and multiple 
other cognitive and motor skills, including atten-
tion, organization, planning, working memory, 
and graphomotor skills [73]. From a neuropsy-
chological perspective, these components are 
dissociable; they rely on different brain networks 
and can be differentially impacted within differ-
ent neurodevelopmental conditions. Identifying 
which components are impacted in a given child 
is important in characterizing the writing disorder 
and in developing an effective remediation plan.

Graphomotor Skills By age two, most children 
can hold a crayon or pencil and make meaningful 
marks on the page (e.g., vertical strokes). Over 
the course of the next several years, this process 
becomes more refined and complex, with letter 
formation beginning in the preschool years  
[17, 69], During early elementary years, hand-
writing gradually becomes smaller and less vari-
able and automatic by age 10 [47]. Thus, 
handwriting is a motor learning process that 
involves the integration of visual perception, kin-
esthesia, and motor planning. As with most motor 
tasks, there can be difficulties with accuracy (leg-
ibility) and speed, and these two dimensions can 
be dissociable [69]. Delayed fine motor skill 
acquisition would be expected to negatively 
impact writing, and historically, the term devel-
opmental dysgraphia has been associated with 
this type of writing impairment.

Phonological Processing and Auditory Working 
Memory The smallest units of sound comprising 
words are called phonemes. The first step in writ-
ing often involves hearing a word and then identi-
fying the individual phonemes that have been 
blended to form that word. These sounds are 
thought to be held in a temporary auditory 
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 working memory buffer known as the phonologi-
cal loop [3]. While in auditory working memory 
(phonological loop), the writer can map pho-
nemes to graphemes, implementing orthographic 
rules that are usually acquired gradually and with 
repeated practice. Deficits in phonological pro-
cessing typically manifest as both reading and 
writing difficulties. Children who have core defi-
cits in phonological processing should be assessed 
for difficulties with both grapheme-to- phoneme 
conversion (ability to decode (read) unfamiliar 
words; phonological decoding) and phoneme-to-
grapheme conversion (ability to spell unfamiliar 
words; phonological encoding). Decoding diffi-
culties are the core deficit in developmental dys-
lexia. Because of this relationship, children with 
developmental dyslexia should be assessed for 
comorbid writing (spelling) difficulties, which 
may be under-recognized [6]. Higher- order writ-
ing skills should also be assessed in those who 
have weaknesses in phonological processing and/
or auditory working memory. Reduced auditory 
working memory may limit the ability to tran-
scribe spoken language (e.g., taking notes during 
a lecture), the ability to transcribe written material 
(e.g., taking notes from the board), and the ability 
to hold internal thoughts in mind while writing.

Semantic and Syntactic Processing Higher- 
order writing skills parallel those that support 
oral expression. Beyond the single-word level, 
writing requires access to vocabulary and to an 
understanding of the meaning that can be created 
by using a word in context (semantics). For 
example, the word “cold” means something dif-
ferent in the sentence “It is cold outside” than it 
does in the sentence “She was very cold to him.” 
Syntax is also critical in supporting meaning. 
Within a sentence, the order of words can lead to 
very different interpretations. “The man who 
wore the hat chased the dog” is different from 
“The man chased the dog who wore the hat.” 
Syntax is enhanced through use of punctuation 
and sequencing of sentences within paragraphs.

Pragmatics Effective writing also requires an 
understanding of how the text will be interpreted 
and used by others. This process requires the 

writer to take the perspective of the reader. The 
writer needs to accurately assess the reader’s 
level of knowledge and then choose to share their 
own knowledge at a level that is appropriate for 
the intended audience. The writer also needs to 
monitor how word choice, tone, and semantics 
may influence the interpretation of written text, 
adjusting as needed to preserve clarity and inten-
tion [18, 67].

Attention and Executive Functions Given all 
the motor and linguistic components above, it is 
not surprising that writing is a cognitively 
demanding task that requires executive functions. 
Executive functions involve developing and 
implementing an approach to performing a task 
and are defined as “the ability to maintain an 
appropriate problem solving set for attainment of 
a future goal” (p. 201, [72]). In addition to work-
ing memory, executive functions include fluency 
(generating words or novel ideas/solutions under 
time pressure), planning for problem solving, 
inhibition, and set-shifting (the ability to move 
from one thing to the next or to alternate between 
complementary but competing demands on atten-
tion). Executive functions have been found to 
contribute to the writing process in students with 
and without specific learning disabilities [30], 
and the fact that executive functions are not fully 
mature until a person is in their mid-20s helps to 
explain the long trajectory of developing skills in 
written expression (into college and beyond).

 Comorbidities Reflecting Specific 
Skills Deficits in Disorders 
of Written Expression

Disorders of Written Expression very often co- 
occur with other specific learning disorders and 
developmental disorders. We will describe how 
the manifestation of the writing disability may 
vary depending on which of the key components 
are impacted by the learning or developmental 
disorder. We outline several common comor-
bidities of Disorders of Written Expression to 
emphasize the point that, when any of these are 
present, assessment of written expression skills 
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is strongly recommended. We also propose a 
framework for conceptualizing and assessing 
writing difficulties in different neuropsychiatric 
conditions in Table 4.1. This is based largely on 
clinical experience, and our aim is to emphasize 
that only through a comprehensive assessment 
can Disorders of Written Expression be diag-
nosed and understood so that interventions can 
be tailored to the specific skills deficits impact-
ing a given students’ writing skills. This frame-
work may also drive future clinical research to 
differentiate between different types of writing 
disorders.

 Developmental Dysgraphia

The term dysgraphia has historically been used 
to describe acquired difficulties with handwrit-
ing following a known neurological insult. It is 
now also commonly used to refer to idiopathic 
difficulties with handwriting that emerge dur-
ing development but is also sometimes also used 
interchangeably with a specific learning disorder 
with impairment in writing. For the purposes of 
this chapter, we define dysgraphia as a difficulty 
with graphomotor output, or the integration of 
visual perception, kinesthesia, and motor plan-
ning to support the act of writing. Dysgraphia 
is not included in the DSM-V but, as defined, 
may manifest as part of what is now defined as 
Developmental Coordination Disorder (DCD) or 

by the clinical construct of DAMP (Deficits in 
Attention, Motor Control, and Perception) [70, 
74]. To date, it is unclear whether dysgraphia 
and DCD are dissociable; one recent study found 
that children with isolated handwriting difficul-
ties (dysgraphia) performed similarly to chil-
dren with DCD on handwriting tasks, with both 
groups performing worse than typically develop-
ing controls [53]. Children with DCD have also 
been shown to produce less written text than their 
peers [54] and to have poorer handwriting quality 
than children with learning disabilities alone [14]. 
Interestingly, executive function weaknesses have 
been described in pediatric DCD patients [36, 74], 
which may compound their  vulnerability to devel-
oping a specific writing disorder.

 Dyslexia and Reading Disorders

Teasing apart the research on comorbidity of 
reading disorders and Disorders of Written 
Expression is challenging. It was only within 
the past two decades that orthographic weak-
nesses (encoding for spelling) were considered 
separable from phonological reading problems 
(decoding). Until the publication of the DSM-
V, reading and writing disorders were generally 
diagnosed as one and the same. While there is 
some research evidence that orthographic pro-
cessing for spelling and reading are separate pro-
cesses and that it is possible to show weaknesses 

Table 4.1 Neuropsychological framework for conceptualizing and assessing Disorders of Written Expression

Neuropsychological components of written expression
Graphomotor 
skills

Phonological processing/
auditory working memory

Semantics and 
syntax

Pragmatics Attention and 
executive 
functions

Dysgraphia X X
Dyslexia X
Autism spectrum 
disorder

X X X X

ADHD X X X
Language 
disorder

X X X

Nonverbal 
learning 
disability

X X X

Writing anxiety X
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in encoding for spelling but not in decoding for 
reading [27], these findings tend to be based on 
very small samples and largely on case studies.

What we do know is that individuals with 
dyslexia are on average poorer writers when 
compared to same-aged peers, and these differ-
ences are in part but not entirely explained by 
weaknesses in spelling [66]. The difficulties that 
students with dyslexia have with writing may 
begin at the word or sub-word level (i.e., cod-
ing phonological information into orthographic 
codes  – written phonemes or words), but those 
word-level deficits seem to contribute to a cas-
cading effect of weaknesses in processing at 
higher levels of written language. To put it sim-
ply, getting “stuck” at the level of encoding for 
spelling leaves little capacity remaining for gen-
eration, translation, and elaboration of ideas into 
meaningful, well- developed text.

Further complicating the comorbidity of read-
ing and writing disorders is the high comorbidity 
of each with other learning disorders and with 
weaknesses in cognitive processes that contribute 
to written expression. There are generally much 
higher rates of ADHD, dysgraphia, and executive 
dysfunction among students with reading disor-
ders which may contribute to more widespread 
difficulties with writing, even if higher-order 
auditory comprehension and spoken language 
skills are intact. A study using fMRI data sug-
gests related but independent neurological and 
behavioral evidence for dysgraphia, dyslexia, and 
Disorders of Written Expression [7].

While many students with phonological pro-
cessing weaknesses will show both reading and 
spelling difficulties, some show only one or the 
other. Looking at research exploring how weak-
nesses in writing present in students with and 
without reading disorders  – both in phenotype 
and in the likely underlying neurocognitive weak-
nesses contributing to their difficulties – can help 
us to understand the different paths to Disorders 
of Written Expression. For example, students 
with dyslexia show particular weaknesses in 
automatic letter writing and naming, impaired 
inhibition and verbal fluency, and spelling but do 
not necessarily show graphomotor weaknesses 
[5]. Students with weaknesses in reading com-

prehension also show weaker written expression 
skills marked by poorer quality of writing, and 
these weaknesses seem in part to be explained by 
working memory difficulties [11]. Additionally, 
students with dyslexia may read less, leading not 
only to weaknesses in comprehension but to a 
dearth of vocabulary for written expression.

Problems with written expression may be 
under-recognized and undertreated in students 
with reading disorders. Adults with dyslexia 
report that writing, not reading, is their biggest 
problem [9, 44], possibly because they have ben-
efitted from compensatory strategies and explicit 
instruction in phonetic decoding for reading 
without ever having received the same level of 
support for writing. Hopefully, with the separa-
tion of specific learning disorders in reading and 
written expression, more students with dyslexia 
will also be evaluated for writing disorders and 
receive additional supports.

As with the other comorbidities outlined here, 
it is crucial that students with dyslexia not only 
be evaluated for written expression but that they 
have a comprehensive assessment to identify the 
specific skills deficits contributing to weaknesses 
in reading and writing. A study of high-achieving 
university students with dyslexia showed differ-
ences only in spelling compared to same-aged 
peers when writing essays (i.e., there were no 
 differences in essay organization and coherence) 
[13]. For these students, compensatory strategies 
and accommodations for poor spelling may be 
enough to improve their skills in written expres-
sion, while students with weaker language or 
executive function skills may need a different 
level and type of intervention for writing.

 Autism Spectrum Disorder

Handwriting weaknesses are common among 
students with autism spectrum disorders (ASD), 
and many will need assistive accommodation 
for writing because of poor legibility [34]. More 
interesting, though, is the impact of impairments 
in pragmatic language on written expression. 
Students with high-functioning autism spectrum 
disorder generally have intact (or even superior) 
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expressive and receptive verbal knowledge skills. 
However, they still produce generally briefer, 
less complex texts with fewer uses of mental 
state terms in comparison to matched peers [4, 
10]. Weaknesses in executive functioning that 
accompany ASD also impact writing. Students 
with ASD are less focused on the main topic in 
their writing and make fewer smooth transitions 
between ideas [10].

It is also notable that, in a study comparing the 
writing skills of students with language impair-
ments to those of students with ASD, a significant 
minority of students with autism did not produce 
written text [15]. This is certainly consistent with 
our own clinical experience and suggests that dif-
ficulties with understanding directions for com-
plex tasks, task initiation, generating ideas, and/
or low frustration tolerance that often character-
ize students with ASD impact written expres-
sion. The study authors note that children with 
ASD have been found to have difficulty generat-
ing ideas [46] and have difficulty talking about 
events [32]. Thus, impairments in fluency and 
mental sequencing as well as pragmatic language 
likely impact written expression.

In the Dockrell study, the students who 
failed to produce any written work tended to be 
younger and rated higher on autism symptom-
atology but did not show any more significant 
difficulties with handwriting or transcription that 
would explain their inability to write. The non-
writers were, also, on average about 8 years old, 
just the age when typically developing children 
begin producing longer, more complex, and more 
spontaneous texts.

 Attention Deficit/Hyperactivity 
Disorder

Based on population estimates, approximately 
60% of children diagnosed with ADHD will meet 
criteria for a written language disorder by age 19, 
compared to about 12% of those without ADHD 
[31]. Prevalence rates of Disorders of Written 
Expression among individuals with ADHD are 
similarly estimated at about 60% [41]. Other 
studies of school-based samples estimate rates of 

written language disorder closer to 20% among 
students with ADHD [43]. Regardless, as a result 
of this quite high coincidence, the American 
Academy of Pediatrics recommends that chil-
dren with ADHD be evaluated for coexisting 
Disorders of Written Expression.

Students with ADHD tend to generate less 
organized written work, write less, and make 
more errors of grammar, spelling, and punctua-
tion compared to peers without ADHD beginning 
around age 9  years [12, 57]. These differences 
hold even when students with and without ADHD 
have received the same level of instruction in 
written expression and have equivalent knowl-
edge of the basic rules of writing [81]. Looking 
at patterns of performance on tasks of written 
expression among students with ADHD tells us 
something about the skills deficits that contribute 
to difficulties with writing.

Deficits in visual-motor integration and 
motor coordination often accompany ADHD, 
with up to 50% also meeting diagnostic crite-
ria for Developmental Coordination Disorder 
(DCD) [22]. Children with ADHD often show 
poor handwriting [33, 50, 55, 58]. Weaknesses 
in working memory, planning, and organiza-
tion also impact the quality and  production of 
written language among children with ADHD  
[56, 76].

Even otherwise intellectually gifted students 
with strong verbal skills who also have ADHD 
often struggle with the demands placed on plan-
ning and organization for writing. Stewart [65] 
argues that writing typically requires “top-down 
delivery of ideas” – a main idea or thesis state-
ment followed by supporting ideas or details. 
But she points out that individuals with verbal 
strengths and relative weaknesses in executive 
function tend to be “bottom-up” thinkers whose 
cognition is more associative and detail oriented, 
providing insight and connections between ideas 
but lacking organization. Clinically, students with 
written language disorders often show poorer 
than expected performance on tests of planning 
and organization (even for visual information).

Consistent with this, a study of 14 gifted students 
(Verbal IQ of 120 or above) with specific learn-
ing disability of written expression (based on an 
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ability-achievement discrepancy) found that most 
students’ scores for executive functions includ-
ing working memory and processing speed were 
significantly lower than their scores in other skill 
areas [2]. While only some students had spelling 
difficulties, more than half had weak writing flu-
ency (considered an executive function- mediated 
process). Stewart suggests that, to become better 
writers, individuals with superior verbal intel-
lectual ability can be encouraged to pull on their 
strengths in language processing to learn a way of 
organizing their ideas for writing by “gather(ing) 
their ideas, label(ing) them, and plac(ing) them 
into the system of language (p. 30).”

 Language Disorder

As discussed above, the development of spo-
ken and written language are interdependent but 
unique processes. That said, longitudinal studies 
of preschool age children with speech and lan-
guage difficulties suggest that 50–75% of them 
go on to have academic difficulties, including 
Disorders of Written Expression [37]. Young 
children who show weaknesses in higher-order 
language skills such as expression, abstraction, 
and comprehension seem to be at greater risk 
for learning disabilities than those with speech- 
sound disorders alone.

Research on the connection between 
language- based learning disability and Disorders 
of Written Expression suggests that language 
impairments particularly impact written syntax 
and vocabulary. In a study of children ranging 
in age from 7 to 14 years identified as having a 
language-based learning disability (either pho-
nology alone or phonology + language impair-
ment) and their siblings without LD, those with 
phonological and language impairments fared 
worst [37]. Their writing samples were marked 
by weaker thematic maturity, contextual vocabu-
lary, syntactic maturity, and contextual spelling. 
Even the children with histories of phonological 
impairments alone used shorter and less complex 
sentences in their writing. There were no group 
differences, however, in students’ use of writ-
ten mechanics such as capitalization and punc-

tuation, suggesting these aspects of writing are 
mediated by processes other than language.

Interestingly, in the Lewis study, measures 
of spoken syntax and semantics were not sig-
nificantly correlated with measures of written 
syntax and semantics. Children who struggled 
with writing did have lower scores on lan-
guage measures including receptive vocabulary 
(PPVT-R) and spoken language (CELF-R). The 
study authors suggest an indirect relationship 
between language- based learning disabilities and 
Disorders of Written Expression. Their findings 
support language and writing development as 
distinct but overlapping processes. Nonetheless, 
in our clinical practice, assessment of oral expres-
sion and auditory comprehension are important 
to determine the extent to which the writing dis-
order is isolated or embedded within a broader 
language disorder.

 Nonverbal Learning Disability

Nonverbal learning disability (NLD) was first 
proposed to describe patients who presented with 
intact language-based skills (e.g., reading) and 
deficits in visuospatial and constructional skills, as 
well as math difficulties. Rourke and colleagues 
then hypothesized that this learning style was asso-
ciated with selective weaknesses in right hemi-
sphere functioning and linked it to many different 
neurodevelopmental conditions. The construct 
remains highly controversial. There are no clearly 
established diagnostic guidelines for NLD, and 
the reliability, descriptive validity, and predictive 
validity have not been adequately tested [48, 64]. 
Nonetheless, Rourke and colleagues described 
difficulties with graphomotor skills in this popu-
lation, as well as difficulties with the hierarchical 
organization of knowledge. Clinically, we see that 
children who have similar patterns often struggle 
with the physical aspects of writing but also may 
adopt a bottom-up or detail-oriented approach to 
writing that may result in a mismatch between 
the intention of the writing assignment and what 
is produced (e.g., the written work may become 
too broad or too narrow). Problems with tone and 
pragmatics may also be present.
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 Writing Anxiety

Actual rates of co-occurring anxiety, depres-
sion, and Disorders of Written Expression are 
unknown, but writing anxiety (a fear and avoid-
ance of writing) is reasonably well-studied. 
When a student presents with both anxiety and 
avoidance around writing, as well as appar-
ent weaknesses in written expression, it can be 
near impossible to determine which came first. 
Even assessing the cognitive processes underly-
ing Disorders of Written Expression may provide 
few clues as anxiety is associated with weak-
nesses in attentional regulation and executive 
functions that contribute to cognitive inefficiency 
(e.g., processing speed, shifting perspective). 
These skills may be important in writing.

There may well be subgroups of students who 
struggle with writing anxiety. Some may avoid 
writing because of the effort involved in putting 
words to paper. These students probably suffer 
from a primary Disorder of Written Expression. 
But there is good evidence from social cogni-
tive theory that students’ writing self-efficacy 
predicts their writing performance, even in the 
absence of a specific learning disability in writing 
[60, 75]. Students for whom anxiety is primary 
may have extremely rigid rules about writing, 
procrastinate starting writing projects, and be 
overly perfectionistic in how they evaluate their 
written products. When this is the case, screen-
ing for obsessive compulsive disorder (OCD) 
is important. In its most extreme form, students 
with OCD may be unable to put pen to paper 
because of perfectionistic compulsions regarding 
letter formation or the placement of words and 
sentences on the page or because of rewriting 
compulsions.

What we do know is that addressing writing 
anxiety is very often a key component of reme-
diating Disorders of Written Expression. The 
most effective approach seems to be one that 
addresses symptoms of writing performance 
anxiety by a cognitive behavioral approach with 
simultaneous writing process instruction (i.e., 
instruction in how to write discussed in more 
detail below under interventions) [59]. The goal 
of both is to increase students’ flexibility around 

writing to alleviate anxiety and improve the 
written product. However, there is also evidence 
that even addressing writing alone can have a 
positive effect on reducing writing anxiety. For 
example, fifth grade students who were taught 
prewriting activities such as brainstorming and 
outlining showed improved scores for written 
expression and a decrease in self-reported writ-
ing anxiety [61].

 A Neuropsychological Framework 
for Disorders of Written Expression

In this section, we have discussed some of the 
neuropsychiatric conditions with known high 
rates of Disorders of Written Expression. This 
is by no means an exhaustive list; clinically, 
we have commonly seen writing disorders in 
other neurological (e.g., Tourette syndrome) 
and psychiatric (e.g., depression) conditions. 
By identifying the dissociable motor and cog-
nitive components involved in the development 
of written expression, one can predict the nature 
of a writing disorder in any given condition, as 
well as develop targeted interventions to remedi-
ate it. Table 4.1 illustrates this framework for the 
conditions discussed above. For example, in chil-
dren who have ADHD, writing disorders will be 
most likely to result from deficits in graphomotor 
skills, phonological processing/auditory working 
memory, and attention and executive functions. 
This framework may also serve as a way to orga-
nize clinical investigations about writing disor-
ders in different developmental conditions.

 Assessment of Disorders of Written 
Expression

A review of the research suggests there is little 
evidence for a specific pattern of cognitive defi-
cits that is associated with Disorders of Written 
Expression. In particular, the aspects of cogni-
tion assessed on standardized measures of intel-
ligence such as the Wechsler scales (WISC-V) 
show limited if any correlation with specific 
learning disorders of writing [51]. The Learning 
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Disabilities Association of America [35] discour-
ages using any cognitive assessment for diagnos-
ing a Disorder of Written Expression. Instead, a 
comprehensive neuropsychological assessment 
can help to define the individual profile of cogni-
tive strengths and weaknesses contributing to a 
particular student’s learning disability in writing 
and to guide intervention. Table 4.2 outlines mea-
sures of related and underlying skills for written 
expression.

While there are a number of standardized 
measures of writing skills and written expression, 
the subjective evaluation of what makes for good 
writing, especially at the higher levels, makes 

their administration, scoring, and norms much 
less reliable than assessments of more objectively 
evaluated skills such as math or reading. For this 
reason, it is particularly important that assess-
ments of written expression be administered and 
scored by appropriately credentialed profession-
als or by psychometricians who have had exten-
sive training and supervised practice. Even then, 
we find that measures of written expression often 
seem to overestimate students’ skills and that 
providing teachers and tutors with actual exam-
ples of writing, in addition to scores, is useful.

Tests of writing for the youngest students focus 
on transcription skills such as copying or generating 

Table 4.2 Measures of cognitive processes associated with written expression

Vocabulary and 
verbal fluency

Tests of verbal fluency from NEPSY-II, COWAT, D-KEFS, and others
Receptive vocabulary: Peabody Picture Vocabulary Test (PPVT) and Receptive One-Word 
Vocabulary Test (ROWPVT)
Expressive vocabulary: Expressive Vocabulary Test (EVT) and Expressive One- Word 
Picture Vocabulary Test (EOWPVT)
WISC-V vocabulary or DAS-II word definitions

Syntactic and 
semantic processing

CASL-2
TACL-4
CELF-5 sentence comprehension, formulated sentences, understanding spoken paragraphs, 
semantic relationships, sentence assembly
Narrative memory tasks from the WRAML-2, CMS
OWLS-2: oral language, receptive processing, and expressive processing composites

Pragmatic language NEPSY-II Theory of Mind
D-KEFS proverbs
CASL-2
CELF-5 pragmatics profile

Phonological 
processing/auditory 
working memory

Tests of phonological processing such as the CTOPP-2 and pseudoword decoding 
(WIAT-III)
WISC-V digit span, letter- number sequencing
DAS-II recall of digits, recall of sequential order
WRAML2 verbal working memory subtests and sentence memory

Attention and 
executive functioning

Rey Complex Figure Test
D-KEFS Tower Test
Wisconsin Card Sorting Test
D-KEFS Color-Word Interference Test or Stroop Color-Word Interference Test
D-KEFS verbal fluency switching; D-KEFS Trail Making Test
Conners Continuous Performance Test – Third Edition (CPT3)
Test of Variables of Attention (TOVA)

Graphomotor skills Beery Visual Motor Integration Test (VMI) – Sixth Edition
Wide Range Assessment of Visual Motor Ability (WRAVMA)
NEPSY-II visuomotor precision
Grooved Pegboard Task
Purdue Pegboard task
Fine motor tasks from the BOT-2 or MABC
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letters of the alphabet under time pressure. Later, 
students may be asked to combine multiple sen-
tences into one complete  sentence that means the 
same thing and/or to compose sentences using 
one or a few key words, either under time pres-
sure or not. Identifying more challenging writing 
tasks that will appeal to a range of students and 
that stimulate enough written text to be analyzed 
for productivity, grammatical accuracy, and qual-
ity can be problematic. Students who struggle 
with writing are often prone to shutting down 
when faced with a blank page or pressure to write 
a lengthy piece.

Writing to a short probe (e.g., “Write about 
your favorite food including three reasons why 
you like it.”) or picture has proved to be success-
ful with a wide range of students [20] and is often 
used in standardized assessments of writing [71]. 
Some standardized tests of written expression 
include a sample essay that is read to the student 
first as an example. Most include a prompt for 
students to spend a set number of minutes brain-
storming or outlining ideas for what they will 
write, though they can choose whether or not to 
do so, and students with Disorders of Written 
Expression often spend little if any time on the 
planning stage. Tests of essay or story writing 
generally allow a total of about 10–15  min to 
write with prompts of time remaining. It is impor-
tant to note that some students will respond bet-
ter to a creative writing prompt, while others will 
respond better to an expository prompt. Both are 
available but not within the same test or measure.

Scoring tests of written expression for pro-
ductivity typically relies on total word count 
but might also include a count of correct ver-
sus incorrect word sequences (CWS), which 
adds a measure of grammatical accuracy [19]. 
Additional measures of grammar might include 
accurate use of capitalization, punctuation, and 
paragraph structure. Many measures of writ-
ten expression include scores for use of specific 
vocabulary or more complex grammatical struc-
tures (e.g., using conjunctions other than “and”). 
When complemented by more subjective mea-
sures of text quality (usually scored by compari-
son to examples provided by the test developers 
or based on a template of introduction/theme, 

elaboration, and conclusion), such tasks can pro-
vide a reasonably comprehensive measure that 
captures the complexity of a student’s writing 
[16]. Table 4.3 outlines a number of measures of 
written expression skills, both simple and more 
complex that are appropriate for students of dif-
ferent ages and abilities.

 Accommodations and Interventions 
for Disorders of Written Expression

 Accommodations

Students with Disorders of Written Expression 
can benefit from a number of accommodations. 
Many will need extended time on tests and 
assignments to allow more time for planning 
and proofreading. Some, particularly those with 
developmental dysgraphia, will need access to a 
scribe for writing and use of low-tech assistive 
technology such as pencil grips and slant boards. 
Having access to teachers’ or peers’ notes and 
outlines can ease the burden of note-taking for 
lectures. Teachers can be required to evaluate 
students’ writing for content without penalizing 
for spelling and grammatical errors, for those 
 students for whom mechanics are the primary 
problem. Word banks have proven effective for 
helping students to construct written work [49]. 
Particularly at the high school and college level, 
we often recommend that students be allowed 
priority registration to customize a course sched-
ule that does not overly burden them with classes 
heavy on writing requirements. Taking a reduced 
course load is another alternative.

Assistive technology is often of particular 
benefit to students with Disorders of Written 
Expression. The most basic example is having 
access to word processing software with gram-
mar and spelling check. The “cut and paste” 
option of a word processing program can be 
used to address issues of text organization and 
theme development. Speech to text software 
or voice recognition software such as Dragon 
NaturallySpeaking is often a useful tool. Even 
for students without access to these programs, 
many will have access to a phone with audio 
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Table 4.3 Standardized measures of writing skills and written expression

Test and features Norms and scaling Subtests
Wechsler Individual 
Achievement Tests, 
3rd Ed. (WIAT-III)

Ages 4.0–50.11 Spelling
Age- and grade-based norms Sentence combining
Standard scores with percentile as well as age 
and grade equivalents

Sentence composition
Essay composition

Ability achievement discrepancies available 
with Wechsler Intelligence Scales for 
Children, 5th Ed. (WISC-V)

Woodcock-Johnson 
Tests of Individual 
Achievement, 4th Ed. 
(WJ-Ach IV)

Ages 2–90+, grades K.0–18.0 Spelling
Age- and grade-based norms Writing fluency
Standard scores with percentile as well as age 
and grade equivalents

Writing samples
Punctuation and capitalization

Ability achievement discrepancies available 
with Woodcock- Johnson Tests of Cognitive 
Abilities 4th Ed. GAI score

Spelling of sounds
Editing

Detailed Assessment 
of Speed of 
Handwriting (DASH)

Ages 9:0–16:11 Copy best
(DASH-17+ also available) Copy fast
Standardized subtest and composite scores 
based on a sample of over 500 children 
collected across the United Kingdom in 2006

Alphabet writing
Free writing
Graphic speed

Oral and Written 
Language Scales, 
Second Edition 
(OWLS-2)

Ages 3:0–21:11 (LC/OE) Written expression – progresses from 
alphabet writing fluency to transcription 
to sentence and paragraph composition

Ages 5:0–21:11 (RC/WE)
Age- and grade-based standard scores plus 
five composite scores: oral language, written 
language, receptive processing, expressive 
processing, and overall language

Test of Written 
Language, 4th Edition 
(TOWL-4)

Ages 9:0–17:11 Vocabulary – the student writes a 
sentence that incorporates a stimulus 
word

Subtest scaled scores and composite standard 
scores for overall writing, contrived writing 
and spontaneous writing; two forms (A and 
B) for progress assessment
Age- and grade-based norms provided
Based on normative data from 2006 to 2007 Spelling and punctuation – the student 

writes a sentence from dictation 
following correct spelling and use of 
capitalization and punctuation
Logical sentences – the student edits 
illogical sentences to correct grammar 
and syntax
Sentence combining – contextual 
conventions and story composition – the 
student writes a story in response to a 
stimulus picture and is given points for 
correct use of orthographic and 
grammatic conventions as well as for 
quality of composition (e.g., plot, prose, 
development of characters, interest to the 
reader)

CELF-5 Ages 5:0–21:11 Structured writing – the student 
completes a short story by completing a 
sentence and adding one or two sentences

Scaled scores and age equivalents
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recording app that they can use to verbalize and 
record ideas. By playing back and then transcrib-
ing the audio, they have the ability to use oral 
language abilities to compose printed text. Other 
technologies available to students with Disorders 
of Written Expression include outlining software 
programs such as Inspiration that are flexible for 
students with top-down or bottom-up preferences 
for brainstorming and organizing a composition. 
The software allows more visually inclined stu-
dents to literally draw connections between ideas 
in complex maps that the program then translates 
into an outline.

Unfortunately, there is very little data to 
prove the benefit of these sorts of accommo-
dations for students with Disorders of Written 
Expression. A review of empirical studies look-
ing at the impact of assistive technologies on 
college students’ completion of courses requir-
ing writing, grades in those courses, and writing 
fluency showed that (at least in some studies) 
tools such as word processors and speech to 
text software were effective in helping with 
proofreading for mechanical errors, grammar, 
spelling and outlining ideas [38]. There is no 
guidance on which accommodations best fit 
which underlying deficits of written expression, 
nor do any studies address the effectiveness of 
different assistive technologies relative to dif-
ferent writing genres such as expository, narra-
tive, or persuasive [39].

 Interventions

A comprehensive neuropsychological assessment 
is critical to identify the key weaknesses underly-
ing a student’s Disorder of Written Expression. 
Once this has been done, then the appropriate 
interventions can be put in place to target these 
weaknesses. This may require a team of special-
ists, including occupational therapists (OTs), 
speech and language therapists (SLPs), reading 
specialists, and special educators.

Younger children who have dysgraphia may 
benefit from occupational therapy to improve fine 
motor and visual-motor integration skills. Older 
children with dysgraphia may also benefit from 

assistive technology, which should ideally be 
taught through formal instruction rather than as 
an accommodation. Students with developmental 
dysgraphia will benefit from learning keyboard-
ing or from technology that provides feedback 
for improving motor control and handwriting.

Speech and language therapy (SLP) may be 
important in addressing weaknesses in language- 
based skills important for writing. SLPs have 
the unique training to address skills deficits in 
language, vocabulary, syntax, and morphol-
ogy that impact writing. SLPs also increasingly 
have training in strategies to address the deficits 
in executive functioning that can impact writ-
ten expression. Price and Jackson [52] outline a 
variety of ways SLPs can elicit writing samples 
from students that can then be used to scaffold 
improvement in written expression for different 
genres of writing. Unfortunately, a 2012 survey 
of more than 2000 school-based SLPs indicated 
that less than one third of them regularly served 
students in the areas of reading and writing and 
that this reflected a decline from 40% in 2004 
(ASHA).

There is less research on writing interven-
tions aimed to teach executive function skills. 
Children with specific learning disorders 
of written expression need to be explicitly 
taught the purpose, form, and nature of writ-
ten expression and need to master procedures 
for planning, drafting, editing, and error iden-
tification [20, 82]. Students who are provided 
with models of how to use specific strategies 
for planning, writing, revising, and editing 
text, and then practice using those strategies 
until they can do so independently, have shown 
improved writing quality in grades 1 through 
12 [79]. The emphasis is on teaching strategies 
for planning and revising as such skills predict 
positive writing performance [80]. Without 
strategy instruction, students with Disorders of 
Written Expression typically complete mini-
mal planning but when taught to brainstorm 
and sequence ideas will spend as much or more 
time planning as writing [25, 68].

One evidence-based teaching approach to strat-
egy instruction, developed by Graham [77], is 
self-regulated strategy development (SRSD) [62]. 
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Students are provided with multiple strategies 
for improving writing including explicit instruc-
tion, mnemonics, and prewriting strategies such 
as brainstorming and graphic organizers. Most of 
the approaches to tutoring in written expression 
we are aware of follow a similar approach. Like 
SRSD, they emphasize development of executive 
function skills for self-regulation for writing (e.g., 
goal setting, self- monitoring, self-reinforcement). 
They provide opportunities to practice these skills 
as applied to different types of writing, across the 
curriculum. Some teach skills that contribute to 
written expression via strategy game playing (e.g., 
Mastermind). Hetzroni and Shrieber [78] found 
that, among a small group of seventh and eighth 
graders with learning disabilities, emotional and 
behavioral disorders, ADHD, and autism spectrum 
disorder, use of a computer-based graphic orga-
nizer developed for Microsoft Word improved both 
written production and quality of writing. These 
improvements persisted even when students were 
subsequently asked to write again without using the 
graphic organizer.

 Case Study

 Brief Background

Meg was 12 years old and at the beginning of 
her seventh grade year in public middle school 
when her parents requested an evaluation due to 
concerns that her spelling, grammar, and skills 
in written expression were below grade level, 
in spite of strong reading comprehension skills. 
Meg reportedly seemed apathetic about school-
work and had difficulty meeting deadlines. It 
often took her much longer than it should to com-
plete assignments.

The history provided by Meg’s parents indi-
cated that she was generally healthy, except for 
wearing glasses for nearsightedness and suffer-
ing from seasonal as well as food allergies. Meg 
had met all early speech and language, social, and 
fine and gross motor developmental milestones 
within normal limits. Family history was nota-
ble for depression and anxiety, but there was no 
known history of attention or learning problems.

Meg’s parents noted that she seemed to lose 
interest in and motivation for school beginning in 
the sixth grade. Her grades ranged from As to Ds 
with strengths in math and weaknesses in writ-
ing and anything requiring independent research. 
Meg reported that she most enjoyed art and read-
ing. Weaknesses in spelling were noted in the 
third grade but became more concerning when 
Meg’s poor performance for writing on standard-
ized testing brought down her whole score. Since 
beginning middle school, Meg had been having 
difficulty completing homework on a regular 
basis, even with oversight from her mom. Meg 
had never received any kind of formal supports 
in school.

Socially, Meg was reportedly a “mix of shy 
and friendly” but mostly introverted. Her mother 
noted that it was difficult to gauge how things 
were going socially for Meg at school. In the 
sixth grade, she had only one friend contact her 
all year and didn’t meet up with any friends but 
would text with them. Meg was an avid reader 
of fantasy novels and often reread books over 
and over again. Her mother expressed some con-
cern that reading had become a social escape for 
her. Meg also enjoyed camping, sewing, art, and 
writing fan fiction online. Meg had no previous 
testing.

 Assessment Procedures 
and Observations

The comprehensive evaluation included adminis-
tration of the WISC-V as well as academic test-
ing using the WIAT-III and WJ-IV fluency tests. 
Tests of visual-motor skills included the VMI-6 
and Rey Complex Figure Test. The CTOPP-2 was 
administered as a test of phonological process-
ing, and the CVLT-C was used to assess verbal 
learning and memory. Tests of executive function 
from the D-KEFS and the CPT-3 computerized 
test of attention were also administered. Finally, 
Meg and her mother completed rating forms of 
emotional and behavioral functioning (BASC-3) 
as well as executive functions (BRIEF-2).

Meg presented as a polite and personable 
young girl who appeared her age. She presented 
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as socially somewhat young for her age but was 
well related. She easily engaged in conversation 
with the examiner and showed good eye contact 
as well as wide-ranging and congruent affect and 
nonverbal gestures and communication. Meg was 
easily engaged in tasks and appeared to put forth 
her best effort throughout a long day of testing. 
She did at times retreat to the fantasy novel she 
had with her, sometimes reading for even the brief 
time that the examiner paused between tasks or 
tests. During difficult tasks that she worked on 
independently, Meg was sometimes observed 
to talk or sing to herself. Her oral reading was 
impacted by her tendency to rush through or past 
words requiring phonetic decoding. Similarly, 
Meg tended to rush through encoding for spelling.

 Results and Discussion

The results of this evaluation illustrate how a 
comprehensive evaluation can document both 
significant strengths and weaknesses in a stu-
dent’s cognitive and learning profile. Meg’s 
individual scores on the assessment tell us rela-
tively little. However, when viewed together as 
a cognitive/learning profile, we see evidence of 
weaknesses in phonological processing impact-
ing her reading decoding as well as her writing 
and weaknesses in visual-motor integration and 
executive function further impacting her written 
expression skills. Furthermore, including a sam-
ple of her writing better illustrates the significant 
discrepancy between Meg’s superior verbal intel-
lectual ability and her skills for written expres-
sion than do her standard scores on a measure of 
written expression alone. Key findings from the 
evaluation were as follows:

 1. The WISC-V results revealed that Meg exhib-
ited very high verbal intellectual abilities 
(VCI = 127, 96th percentile). She also showed 
strengths in visual-spatial processing 
(VSI = 122, 93rd percentile), and in nonver-
bal/fluid reasoning (FRI = 126, 96th percen-
tile). However, her rote attention and working 
memory skills as well as her processing speed 
abilities were significantly weaker, though 

still within the Average range for her age 
(WMI = 103, 58th percentile; PSI = 105, 63rd 
percentile).

 2. Additional tests of language skills revealed 
weaknesses in phonological processing. Meg 
scored in the Low Average range for verbal 
fluency when given phonemic (initial letter) 
cues but in the Very High range for her age 
when given semantic (category) cues 
(D-KEFS Letter Fluency 9th percentile; 
Category Fluency 97th percentile). She scored 
within the Average range for her age on a test 
of auditory phonological processing where 
she was required to repeat nonsense words, 
but her score was significantly lower than 
would be expected based on her very strong 
verbal intellectual ability (CTOPP-2 Nonword 
Repetition 37th percentile).

 3. Meg also showed a significant discrepancy 
between her superior spatial processing abil-
ity on intelligence testing and much weaker 
performance on tests of visual-motor 
 integration. She scored in the Low Average 
range for her age on the VMI when instructed 
to copy a series of increasingly complex fig-
ures (VMI = 87, 19th percentile). Meg worked 
carefully on the task but struggled with over-
lapping and three-dimensional figures. She 
had more significant difficulty on the copy 
task of the RCFT (performance at less than 
the 1st percentile). Meg showed weaknesses 
in planning and organization when approach-
ing this complex multistep visual task. She 
was unable to step back to appreciate how the 
individual pieces contributed to the design 
and subsequently had difficulty integrating 
the details of the figure. In contrast, Meg 
scored in the High Average range for her age 
on the D-KEFS Tower Test (84th percentile), 
a step-by-step test of planning and impulse 
control without an organizational demand.

 4. On additional tests of executive functions, 
Meg showed good ability to sustain and regu-
late her attention to a computer task (CPT-3). 
Her weakest performance was on a test of 
rapid naming, inhibition, and set-shifting 
(D-KEFS Color-Word Interference Test) – an 
equivalent to the classic Stroop test. Meg 
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made more errors than expected on the task 
and her scores ranged from the Low to High 
Average range for her age. Her performance 
suggested possible weaknesses in ortho-
graphic processing (a phonological process of 
automatically pairing sounds with symbols). 
On the BRIEF-2 rating form, Meg’s mother 
reported that Meg had difficulty indepen-
dently starting tasks. Meg reportedly showed 
planning and organizational difficulties and 
often had good ideas but lacked the follow- 
through to translate those ideas into her work. 
She also had difficulty with task-monitoring – 
checking her performance on tasks mid-way 
through or shortly after completion to make 
sure she accurately met her goal.

 5. Finally, the results of academic testing were 
revealing, but only when viewed in the context 
of Meg’s comprehensive evaluation. She 
showed strengths in Math Problem Solving on 
the WIAT-III (87th percentile, >12th grade 
equiv.) and average math calculation skills 
(Numerical Operations 58th percentile, sev-
enth grade equiv.). But her Math Facts Fluency 
skills on the WJ-IV were low average for her 
age, at just the 14th percentile.

Meg’s scores on tests of reading, indicated aver-
age reading comprehension (55th percentile, 
tenth grade equiv.) and word reading (58th 
percentile, eighth grade equiv.) but with a 
subtle personal weakness in phonetic decod-
ing of nonsense words (pseudoword 34th per-
centile, fifth grade equiv.). Her phonetic 
encoding skills for spelling were similarly 
weak (19th percentile, fifth grade equiv.). A 
closer look at her general strong skills in oral 
reading fluency revealed that Meg sacrificed 
accuracy for speed (oral reading accuracy 
16th percentile and fourth grade equiv.; oral 
reading rate 82nd percentile and 12th grade 
equiv.).

Finally, Meg scored in the Average range for her 
age and above grade level overall on the 
WIAT-III essay composition task (68th per-
centile, ninth grade equiv.). However, this was 
due mostly to her writing a long essay (word 
count 82nd percentile) but one with average 
use of grammar and mechanics (61st percen-

tile, eighth grade equiv.) and weaker theme 
development and text organization (45th per-
centile). As seems often to be the case when 
looking only at standardized scores on a test 
of written expression, a look at Meg’s actual 
essay makes it clear that her skills for written 
expression fall well below what would be 
expected based on her verbal intellectual abil-
ity. See Box 4.1.

 Conclusions and Recommendations

In sum, Meg’s performance on a comprehensive 
assessment revealed significant strengths in sev-
eral areas, including overall intellectual skills in 
the very high range for her age (93rd percentile) 
and strong verbal knowledge and reasoning, 
verbal learning and memory, and semantic (cat-
egory) fluency skills. She was well able to sus-
tain and regulate her attention, and she showed 
academic skills in the average or better range for 
her age with particular strengths in math problem 

Box 4.1 Case Study 1 Sample Essay in 
Response to WIAT-III Essay Composition 
Prompt
My favorite game is Mine Craft. I like it 
beause 1: you can build anything you want. 
I’ve seen people create the most amazing 
things like a working computer, TV Xbox, 
etc you name it Someone has built it. 2: I 
love the severs where you can play with 
other people and play games others have 
thought up and created. 3: the vidieos peo-
ple do for it some people will role play with 
minecraft and they put so much time and 
work into them and its amazing to see. 4: 
the maps people make people have made 
theme parks with amazing roller costers, 
carosels and other amazing things. 5: the 
skys the limit, literaly! Anything you want 
to do with it you can its amazing to think 
up something and then do it its amazing to 
watch your creations come to life
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solving. However, she also showed weaknesses 
in aspects of executive functioning, including 
organization and in her ability to efficiently break 
down complex information.

While she was an avid reader and scored in 
the Average range for her age on tests of basic 
reading, reading comprehension, and fluency, 
Meg’s reading skills were less well developed 
than would be expected based on her very strong 
language skills. She showed particular weak-
nesses in phonological processing that impacted 
her reading decoding and encoding for spelling. 
Her weaknesses in visual-motor integration, 
math fluency, and errors on a rapid naming task 
were consistent with what was a likely a missed 
reading disorder.

Meg had been able to rely on her strong lan-
guage skills and seemed to use context for reading 
comprehension. As a result, while she was known 
to be a poor speller in early elementary school, her 
difficulties didn’t become clearly apparent until 
demands increased in middle school. And, even 
then, her teachers generally dismissed concerns 
because of Meg’s interest in reading and writing. 
It wasn’t until she began to resist writing assign-
ments and struggle to complete homework that her 
parents decided to seek an outside evaluation.

Meg’s skills in written expression were sig-
nificantly weaker than would be expected based 
on intellectual ability. She showed weaknesses 
in organization and clarity of written expression 
and in spelling. Her difficulties stemmed from 
weaknesses in phonological processing, visual-
motor integration skills, and executive functions. 
Specific recommendations to support Meg in 
middle and high school included the following:

• Extended time (e.g., time and a half) on all 
testing, including standardized testing (e.g., 
MCAS, SAT’s, AP exams)

• Use of an MP3 recorder to record lectures and 
classes for later review

• Access to a laptop/word processor for note- 
taking and writing for the “cut and paste” 
option to help her reorganize her notes/writing

• Provide both written and oral directions for 
tests/projects and assistance with determining 
a step-by-step approach to assignments

• Use of a paper or electronic assignment book/
system to be reviewed daily with her teachers 
and to facilitate communication between 
home and school

• Additional time (e.g., after school or during 
free period) for one-to-one instruction with 
teachers before tests/exams and around 
longer- term projects

• Enrollment in an academic strategies class for 
study and organization skills

• Private tutoring in executive function skills as 
well as written expression

• Tutoring in reading fluency and in active reading 
strategies for improving comprehension includ-
ing programs such as Read Naturally and Lexia

 Conclusion

Although Disorders of Written Expression are 
quite common among children and adolescents 
and have a significant impact on overall academic 
achievement, they are likely under-recognized. 
Compared to reading and math disorders, they 
have been understudied, likely in part because 
writing disorders have been challenging to 
define. In this chapter, we identify the dissociable 
 neuropsychological (motor and cognitive) com-
ponents that underlie the development of written 
expression, arguing that knowledge of these com-
ponents provides a framework to understand how 
writing disorders manifest differently depending 
on the neuropsychiatric disorder and also a way 
of identifying skills that should be targeted in 
remediation. This kind of comprehensive assess-
ment is perhaps more important than formal 
assessment of writing skills, which may identify 
whether writing is delayed, but not why it is so. 
Furthermore, it is our experience that even the 
best available standardized assessments of writ-
ten expression will often overestimate a given 
student’s skills based on scores alone. Thus, for 
children and adolescents with suspected writing 
disorders, formal neuropsychological assess-
ment by a pediatric neuropsychologist is recom-
mended, especially for those children who also 
have neuropsychiatric conditions known to be 
associated with writing disorders.
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Language Disorders

Drew C. Coman and Nicholas D. Mian

 Introduction

Communication is an intricate dance comprising 
a myriad of permutations of verbal, nonverbal, 
sensory, and cognitive processes between two 
entities. Language, which is only one branch of 
communication, is unique and vital to the human 
species, and it is fundamental to our function-
ing. Thus, it is not surprising that there is an 
array of adverse effects on the functioning of 
children with impairments in language. Deficits 
in language can ultimately lead to communica-
tion disorders, which are one type of neurode-
velopmental disorder that can be a salient aspect 
of the clinical picture for many young individu-
als in need of psychiatric services. Yet, this area 
is poorly understood and underemphasized in 
medical training programs, which can in part be 
attributed to the complexity of language pathol-
ogy and the lack of consensus among experts in 
the field regarding theory, assessment, and treat-
ment pertaining to language-based conditions. 

Nonetheless, language impairments in youth 
(including language delays and those meeting 
formal diagnostic thresholds for language dis-
order) are prevalent, affecting as many as 7% 
of 5-year-old children; prevalence rates are even 
higher (11–12%) when speech disorders are 
included [32]. In addition, contrary to common 
beliefs, language-based weaknesses do not sim-
ply go away on their own, and they are highly 
comorbid with other vulnerabilities such as 
behavior problems [62]. Overall, considerations 
of language functioning in young patients can 
be vital to psychiatric care given the prevalence 
and far-reaching effects of language vulnerabili-
ties. It is therefore essential for psychiatrists and 
related professionals to consider these factors in 
case conceptualization and, importantly, to refer 
children for further specialized evaluations of 
language when indicated (e.g., speech and lan-
guage, neurodevelopmental, neuropsychologi-
cal, or psychoeducational assessments). These 
evaluations can be imperative when designing 
quality treatment plans and assisting with edu-
cational programming for patients and their 
families.

To support psychiatrists and related pro-
fessionals with their clinical care, provided 
herein is an overview of the current state of 
the research on two of the five primary com-
munication disorders in youth as presented 
in the Diagnostic and Statistical Manual for 

Without language, one cannot talk to people and understand them; one cannot share their 
hopes and aspirations, grasp their history, appreciate their poetry, or savor their songs.
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Mental Disorders, Fifth Edition (DSM-5; [2]): 
language disorder and social (pragmatic) com-
munication disorder. We also detail common 
comorbid conditions and provide a discussion 
of the early signs and symptoms of these two 
disorders as well as the associated impacts 
on learning. Additionally, this chapter offers 
a review of “best practices” in assessment 
(from a neuropsychological/neuropsychiat-
ric standpoint), presents a case example, and 
reviews “best practices” for both school- and 
home-based interventions. While this chapter 
represents a developmental psychology and 
neuropsychological perspective, the integra-
tion of psychology, neuropsychiatry, speech 
and language pathology, and other specialties 
represents “gold-standard” clinical care for 
patient with language impairments.

To understand the landscape of clinical care in 
the setting of atypical language development, it is 
first helpful to review relevant terminology in this 
field, review the different domains of language, 
and describe normal language development in 
youth. There are many terms associated with lan-
guage pathology (e.g., communication disorders, 
language delays, developmental language disor-
ders/impairments, specific language disorders/
impairments, primary language disorders/impair-
ments, or language-based learning disorders), 
and these are frequently used interchangeably—
sometimes, inaccurately. One survey found 132 
different terms used to refer to language-related 
problems [8] leading to significant confusion 
and challenges with defining various conditions. 
Figure  5.1 is an illustration of the basic orga-
nization of the terms. As indicated here, “com-
munication disorders” is an umbrella term that 
comprises disorders with deficits in language 
(defined as the form [e.g., phonology], content 
[e.g., semantics], and function [e.g., pragmatics] 
of a conventional system of symbols in a rule-
governed manner for communication), speech 
(defined as the expressive production of sounds 
that can include articulation, fluency, voice, and 
resonance quality), and communication (defined 
as verbal or nonverbal behavior that influences 
the behavior, ideas, or attitudes of another indi-

vidual) [2]. Underlying this umbrella term are the 
DSM-5 diagnoses of language disorder, social 
(pragmatic) communication disorder (SoPCD), 
speech sound disorder, childhood-onset fluency 
disorder, and unspecified communication dis-
order. As noted above, we focus primarily on 
two of these conditions, language disorder and 
SoPCD, which will collectively be termed “lan-
guage impairments (LI)” henceforth, unless oth-
erwise specified. Language pathology is complex 
and can, for instance, involve broad and overt 
deficits in expressive or receptive vocabulary to 
more subtle vulnerabilities in articulation, as well 
as everything in between; as such, it is beyond 
the scope of this chapter to address all aspects of 
communication disorders. Instead, we focus on 
some of the most key clinical considerations and 
commonly presenting problems to bolster psy-
chiatric care in the setting of comorbid LI. Some 
attention will be given to specific learning dis-
orders with impairment in reading and written 
expression given these disorders are rooted in 
language (frequently referred to as “language-
based learning disorders”; see Chaps. 2 and 4). 
For an excellent and more comprehensive review 
of all language pathologies, the reader is referred 
to Paul and Norbury [42].

One widely accepted framework for the major 
domains of language recognizes four domains: 
phonology, syntax, semantics, and pragmatics 
[1, 3, 12, 31]. Phonology, or speech sounds, and 
syntax, which means how words are organized to 
communicate, both underlie language. Semantics 
includes the meaning of words, phrases, and sen-
tences [42], while pragmatics refers to the appro-
priate social use of speech (i.e., conversational 
“rules” and using language effectively across 
contexts) [3]. Youth with language disorders and 
SoPCD can present with weaknesses in one or all 
of these areas; however, SoPCD predominantly 
refers to impairments with language pragmat-
ics. Typical language milestones involving these 
domains are depicted in Table  5.1. Guidelines 
like this can be helpful; however, it is important 
to note that there is considerable heterogeneity 
in developmental trajectories, even in typically 
developing children.
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 Current State of the Research

 Prevalence

In a systematic review of 18 studies on the preva-
lence of speech and/or language impairments, 
Law and colleagues [32] estimated the preva-
lence of language deficits (not including speech 
impairments) at 2.63% at age 3  years, 6.8% at 
age 5  years, 5.5% at age 6  years, and 3.1% at 
age 7  years. The authors noted the challenges 
associated with estimating prevalence due to dif-
ferences in operational definition and measure-
ment across studies. The increase from age 3 to 
5 likely reflects shifts in expectations associated 
with maturation and, therefore, increased atten-
tion on those with delays. Language delays tend 
to be more common in boys compared to girls, 
with male/female ratios ranging from 1.2:1 to 
2.3:1, although there is some discrepancy in the 
literature [32]. Some studies have found rates to 
be twice as high in boys compared to girls [26]. 
It is noteworthy that the studies referenced above 
do not include prevalence rates for the specific 
category of SoPCD. As this classification is new 
to DSM-5, there is limited information available 
on this condition. One South Korean epidemio-
logical study comparing DSM-IV-TR perva-
sive developmental disorder (PDD) and DSM-5 

autism spectrum disorder shed some light upon 
the prevalence of SoPCD; around one third of 
PDD cases (17/58, 29%) did not qualify for an 
ASD diagnosis when DSM-5 rules were applied; 
and most of these (13/17, 76%) individuals met 
criteria for SoPCD [28]. In addition, in a com-
munity sample of around 1300 kindergarteners, 
another study suggested that pragmatic language 
impairment occurs in about 7.5% of children and 
impacts more boys than girls by a ratio of 2.6:1.0 
[27]. Notably, higher rates ranging from 23% to 
33% have been noted in individuals with comor-
bid language disorders [14, 27]. As Swineford 
et al. [48] point out in their review, the percentage 
of children expected to warrant a SoPCD diagno-
sis may be currently unknown.

 Etiology

Research on the etiology of LI suggests that there 
is a myriad of different factors and vulnerabilities 
that can lead to a similar outcome. This is con-
sistent with findings suggesting that language 
difficulties are highly comorbid with a range of 
psychiatric conditions and are also a symptom of 
many developmental disorders (e.g., Down syn-
drome, fragile X syndrome, Williams syndrome, 
ASD) [34]. Research using twin studies provides 

Social (Pragmatic) Communication Disorder 

Unspecified Communication Disorder

Childhood-Onset Fluency Disorder

Speech Sound Disorder
Language Disorder

Communication Disorders

Fig. 5.1  
Communication 
disorders: an umbrella 
term

5 Language Disorders
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Table 5.1 Selected speech and language development milestones

Age 
(years) Phonology Semantics Syntax Pragmatics
0–1 Cooing, progressing into 

vowel-like sounds
Understands up to 50 
words

Orients to faces; pays 
attention to caregivers’ 
actions

Babbling (consonant-
vowel combinations) 
emerges, becomes 
increasingly speech-like

Looks up, turns to 
source when hearing 
own name

Vocalizes in response to 
speech and initiates 
vocalizations to others
Uses gestures and 
vocalizes to request, 
refuse, and comment

Perception, production 
reflect first language’s 
speech sound categories Participates in 

turn-taking games
1–2 Uses systematic strategies 

to simplify pronunciation 
(e.g., only pronouncing 
stressed syllable of word)

Understands various 
kinds of two-word 
phrases

Uses two-word, 
telegraphic 
(grammatically 
unmarked) phrases

Initiates joint attention 
by pointing or 
vocalizing

At 24 months, half of 
speech the child produces 
is intelligible

Uses no and more Uses a consistent word 
order of subject, verb, 
and noun

Acknowledges others’ 
speech vocally or with 
eye contact

Pronounces 70% of 
consonants correctly

Answers yes/no and 
what’s this? questions

Refers to self using me 
and own name

Uses words to request, 
refuse, and comment

By 24 months, 
expressive vocabulary of 
200–300 words

2–3 At 36 months, three 
quarters of the child’s 
speech is intelligible

Asks and understands 
simple questions with 
who, what, and where 
about people, objects 
and events

Understands person 
pronouns

Uses words for 
symbolic play, teasing, 
and dissimulationUses gonna, wanna, 

etc.; later begins to use 
can and will

Continues to use 
simplifications and sound 
substitutions

Asks and understands 
why questions

Begins to use 
grammatical markers, 
e.g., /s/ for plural

Talks about objects not 
currently present

Becomes aware of and 
can produce rhymes

Development of syntax 
supports semantics 
learning and vice versa

Over-regularizes past 
tense rules (e.g., 
runned, instead of ran)

Answers some requests 
for clarification of own 
speech
Responds on topic 
nearly half the time

3–4 Intelligibility continues to 
improve

Understands and uses 
words for color, size, 
and kinship relationships

Expresses possession 
using ’s

Uses words to express 
emotions, retell past 
events, and reason and 
for imaginary play

A few simplification 
strategies remain (e.g., 
consonant blends 
pronounced as single 
consonants)

Understands and asks 
when and how

Produces phrases with 
4–5 words, including 
some complex 
sentence forms

Begins to simplify 
language when 
speaking to younger 
children

Uses vocabulary to coin 
a term when they do not 
know a word

Uses articles and 
irregular past tense

Narratives emerge with 
theme and some 
temporal elements
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strong evidence for a significant heritable com-
ponent for LI, as evidenced by substantial dis-
crepancy in concordance rates of monozygotic 
compared to dizygotic twins [11, 52]. One study 
reported that heritability estimates were higher 
when LI were defined by referral for speech 
and language services compared to when it was 
defined by language test scores [9]. This is likely 
because children with co-occurring speech prob-
lems are more likely to be referred for services. 
Moreover, LI are likely of polygenic origin, 
although specific genes such as the FOXP2 gene 
and markers on a handful of chromosomes (3, 6, 
and 19) have been identified [36]. As language 
delays or problems are a prominent feature in 
ASD, there is reason to suspect commonalties in 
etiology as well. Bishop has suggested that in fact 
ASD and language disorders likely share a com-
mon genotype [7]. Findings suggest that variants 
of the gene CNTNAP2, which has been associated 
with language delays in ASD, also appear to be 
associated with language acquisition and delays 
in young children in the general population [60].

Regarding neurodevelopmental factors, tra-
ditional models posited that language-related 

problems stemmed from abnormalities in corti-
cal structures, given the prevailing wisdom of 
language being linked with the temporal and 
frontal lobes of the cerebral cortex. Indeed, 
research has suggested that hemispheric asym-
metries are often prevalent in children with 
language impairments, but findings have been 
inconsistent [39]. More contemporary models 
that reflect the type of complex learning associ-
ated with language acquisition suggest that sub-
cortical structures (i.e., the caudate nucleus of 
the dorsal striatum) likely play a prominent role 
[29]. Language disorders can also be secondary 
to infection or brain injury (e.g., anoxia at birth) 
in addition to environmental risk factors—most 
notably socioeconomic status (SES), neglect, 
and abuse [3, 36].

 Comorbidity

Language is fundamental to the development of 
the cognitive, socio-emotional, and behavioral 
functioning of children. Accordingly, it is not sur-
prising that it is comorbid with social, emotional, 

Table 5.1 (continued)

Age 
(years) Phonology Semantics Syntax Pragmatics
4–5 Speech becomes fully 

intelligible
Starts to understand 
numbers and counting

Produces longer 
sentences with more 
complex grammatical 
structure

Can express requests 
indirectly
Adjusts speech based 
on social expectations

Errors on some 
consonants may persist 
(particularly s, sh, r, l, v, z, 
zh, ch, and j)

Starts to learn letter 
names and sounds

Able to use and 
understand basic 
sentence forms

Narratives become 
sequences of events

Begins to be able to 
segment words into 
syllables

Asks for the meaning of 
new words

5–7 Almost all speech errors 
disappear

Expressive vocabulary 
size on average 
3000–5000 words

Begins to use and 
understand passive 
constructions

Narratives use story 
form with focus, 
climax, and resolution

Begins to be able to 
segment words into 
speech sounds

Receptive vocabulary 
larger than expressive

Continues to improve 
ability to produce 
complex sentences

Extends oral language 
skills to reading and 
writing

Reprinted with permission from Language Disorders in Children and Adolescents by J.H. Beitchman and E.B. Brownlie, 
ISBN 978-0-88,937-338-9 © 2014 by Hogrefe Publishing
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and behavioral difficulties in youth. In one pro-
spective longitudinal study, 42% of children 
with a language impairment at age 5 years were 
diagnosed with a psychiatric disorder at age 12 
[4]. Additionally, language disorders are more 
likely to be found as a comorbid condition than 
a single diagnosis [26], and difficulties in lan-
guage (particularly receptive) in early childhood 
tends to increase the persistence of behavioral 
problems, especially among high-risk children 
[62]. One meta-analysis also suggested that 
youth with language impairments are two times 
more likely to exhibit heightened levels of emo-
tional or behavioral challenges relative to con-
trols [61]. For example, Voci et al. [53] conducted 
a prospective longitudinal study on children with 
language impairments at the age of 5 and, rela-
tive to matched controls, found that at age 19 they 
had 2.7 times the odds of having social phobia. 
Moreover, children and adolescents with LI are 
more likely to experience social challenges [24, 
47]. As mentioned above, language disorders are 
also highly comorbid with ASD [7, 49]. In one 
study, the prevalence of ASD was found to be 
ten times what would otherwise be expected in 
a sample of adolescents with a history of LI [20].

There is substantial evidence that children 
with attention deficit/hyperactivity disorder 
(ADHD) and specific learning disorder with 
impairments in reading (SLD-reading) exhibit 
higher risk for language deficits as well. In one 
study, 81% of children diagnosed with both 
ADHD and reading disorder exhibited LI (by 
parent/teacher reports), whereas this was true for 
43% of those with ADHD, 46% of those with 
SLD-reading, and only 5% in a control group 
[26]. It can be difficult to tease these condi-
tions apart. For example, children with ADHD 
are expected to have difficulty with attention, 
which can present similarly to a child with a 
receptive language problem. Careful, indepen-
dent assessment of both attention and receptive 
language is necessary to make this distinction. 
Similarly, since LI is exhibited across modalities 
(i.e., speaking and writing), children who have 
difficulty with reading comprehension or writ-
ing could have a language disorder or a learning 
deficit in either area.

 Early Signs, Symptoms, 
and the Impacts on Learning 
and Development

Unlike most diagnoses in the DSM-5, a formal 
diagnosis of language disorder or SoPCD is 
largely dependent on quantifiable, developmen-
tal comparisons. That is, a child’s or adolescent’s 
language abilities or social use of language may 
be considered in the normal range at one age but 
delayed later in life. Careful consideration of 
developmental comparisons is particularly impor-
tant given the broad range and often idiosyncratic 
nature in the achievement of developmental 
milestones for each child. In fact, the majority 
of children identified with late language acquisi-
tion (i.e., “late talkers”) in early childhood (i.e., 
24 months), which has a prevalence rate falling 
somewhere between 10% and 20% [36, 44], do 
not exhibit long-term deficits [10]. These children 
largely catch up to peers by age 3 [36, 44] and go 
on to have abilities in the normal range by late 
childhood or adolescence [3]. However, if the lan-
guage delay is still present at the time of preschool 
entry (i.e., age 3), it is more likely to be predictive 
of long-term difficulties [32]. Grizzle and Simms 
[25] reported that 50–80% of preschoolers who 
have severe language delays and normal nonver-
bal intelligence continue to show language-based 
difficulties well beyond the initial diagnosis and 
into early adulthood. Thus, disentangling later 
language acquisition that falls within typical 
development from the emergence of “true” lan-
guage-based difficulties can be essential, whether 
a psychiatric provider is assessing current func-
tioning for a patient or retrospectively acquiring 
information via clinical interview. While children 
under age 4 years are rarely referred to psychia-
trists, it is nonetheless important for providers to 
be able to conduct a comprehensive review of a 
child’s past and current language development as 
it can be a salient factor in case conceptualization 
and treatment programming. Toward this end, a 
review of the DSM-5 diagnostic criteria for lan-
guage disorder and SoPCD is provided below, 
along with a discussion of early signs and symp-
toms and  potential adverse impacts on learning 
and development.
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The DSM-5 diagnostic criteria for language 
disorder include “persistent difficulties in the 
acquisition and use of language across modalities 
(i.e., spoken, written, sign language, or other) due 
to deficits in comprehension or production…” [2]. 
These deficits can include reduced vocabulary, 
limited sentence structure, or impairments in use of 
vocabulary or sentences. To meet diagnostic crite-
ria, the child’s language abilities must be substan-
tially below age expectations and lead to functional 
impairments in social participation, academic 
achievement, or other contexts. It is important to 
note that deficits can be found in either expressive 
or receptive language use. Diagnostic criteria for 
SoPCD (a new diagnostic category in DSM-5) 
include “Persistent difficulties in the social use of 
verbal and nonverbal communication” [2]. To meet 
criteria, a child must exhibit deficits in all of the 
following areas: using communication for social 
purposes, changing communication to match the 
context, following rules of conversation (includ-
ing nonverbal rules and turn-taking), and under-
standing what is not explicitly stated (e.g., idioms, 
metaphors, etc.). Weaknesses in these areas lead 
to functional impairments in effective communi-
cation, social participation, social relationships, or 
performance in other contexts. Care must be taken 
to distinguish each of these profiles from that of 
autism spectrum disorder (ASD; see Chap. 10 in 
this volume), of which deficits in social commu-
nication are also hallmark symptoms (other dif-
ferential diagnoses include global developmental 
delay and hearing impairment). There are ongo-
ing debates as to whether SoPCD is distinct from 
ASD; some argue that SoPCD lies on the cusp of 
ASD diagnostic threshold [35], while others have 
argued these conditions can be reliably distin-
guished by the severity of social communication 
deficits and the presence of ASD-specific behav-
ioral symptoms (e.g., stereotyped behaviors such 
as excessive interests, repetitive behaviors, sen-
sory processing abnormalities [49]).

As with most pathologies, early identifica-
tion is imperative in order to establish treat-
ments as soon as possible, which will decrease 
the duration and level of adverse impact that 
the associated symptoms will have on a child’s 
development and learning. It can also mitigate 

the risk of early language difficulties progressing 
and ultimately preclude symptoms from meet-
ing the full DSM-5 criteria for language disorder 
or SoPCD in the future. There are some general 
patterns and courses that we would expect in 
the growth of language in youth. Many of these 
milestones are broadly illustrated in Table  5.1. 
Even in early infancy (i.e., birth to 12 months), 
there are detectable nonverbal and verbal indi-
cators that may suggest when language and/or 
social development may be abnormal. Some of 
the more specific nonverbal means of communi-
cation that emerge in the first year of life, and 
even weeks, include eye gaze and the initiation 
of and response to joint attention (i.e., following 
others’ eyes and facial expressions when being 
directed to look at an object [40]) and gestures 
that nonverbally communicate shared enjoyment 
or anticipation (e.g., an infant crunching their 
nose and smiling as tickling hands loom above). 
Verbally, we would expect the emergence of coo-
ing and laughter within 4 months along with the 
first use of single words and the understanding of 
3–50 words at around 12 months [42]. By age 3, 
we would also anticipate children to be able to 
produce rhymes, three- or four-word phrases, and 
approximately 75% of their speech to be intelligi-
ble [25, 42]. From age 3 to 5, Grizzle and Simms 
[25] point out that we broadly expect children 
to be following complex instructions, producing 
four or more word sentences, and using complex 
sentence structures at the latter end of that range.

Because most patients are referred for psy-
chiatric care during the school-aged years or 
beyond, we provide a review of the symptoms of 
an emerging or current profile of language disor-
der and SoPCD from ages 5 to 17 years. Table 5.2 
delineates the common signs of these conditions 
during these periods and provides school-related 
“red flags” that are strong indicators for the pres-
ence of LI along with their associated impacts on 
academic functioning. It is important to note that 
any one, or even several of these characteristics, 
does not warrant a DSM-5 diagnosis; these are 
simply concerning signs that may warrant further 
evaluation. It is also noteworthy that many of 
these “red flags” could indicate a different type 
of psychiatric problem.

5 Language Disorders
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Marked disruptions in one or more of these 
developmental patterns should be monitored 
closely by caregivers, pediatricians, school 
teams, and other related professionals with 
ongoing considerations for a referral to a spe-
cialty provider, such as a neuropsychologist or 
speech and language pathologist. If retrospec-
tively obtaining this data via clinical interview, 
psychiatrists and related professionals should 
also take note of any atypical patterns. However, 
with all of these early childhood milestones to 
monitor, and the noted nuances in developmen-
tal trajectories, when should providers refer 
patients for language (and hearing) evaluations 
or retrospectively make a determination that lan-
guage abnormalities may be an important factor 
in case conceptualization? Clinical opinions will 
differ, but most experts agree that the “wait and 
see” approach is contraindicated, as this presents 
risks (with very little benefit) with regard to child 
outcomes. While referring a child for specialized 
assessments when in reality a “true” LI is not 
present may cause some familial stress, inconve-
nience, time, and perhaps financial resources for 
families, the risks of not referring them when a LI 
does indeed exist can have exponentially higher 
costs for that child and family. Additionally, if 
a provider suspects language development may 
be abnormal, a referral for a formal evaluation 
can provide key information into understand-
ing the child’s present neuropsychiatric profile 
and course of psychiatric illness. In other words, 
we generally recommend that providers become 
more comfortable with making false positives 
(i.e., mistakenly referring a child or adolescent 
when a LI does not exist) and minimize the likeli-
hood of false negatives (i.e., not referring a child 
or adolescent when a LI does truly exist [“wait 
and see” approach]) in the context of language-
based concerns.

Even though very young children are unlikely 
to be seen by a psychiatrist, it is still important 
to note “red flags” when taking a developmental 
history. One general rule of thumb is that lan-
guage development is most likely to be abnormal 
if both language comprehension and expression 
were delayed between 18 and 24 months [25]. If 

a hearing test was completed, a clinician can be 
more confident that language did not develop as 
expected. In addition, receptive language prob-
lems are generally much more challenging to 
identify by non-specialty providers and without 
formal standardized testing compared to deficits 
in expressive language. When taking a history, it 
will be helpful to note if a patient was able to 
follow single-step directions without gestures 
by 12–14  months and/or two-step directions 
without nonverbal assistance by 24–28  months 
[25]. A strong indicator for atypical language 
development in any toddler or preschooler is a 
profile comprising late language acquisition 
and one or more of the following: (a) comorbid 
socio-emotional or behavioral challenges or (b) 
a family history of LI, school-related difficul-
ties (e.g., reports of a parent receiving academic 
supports, having difficulties learning to read or 
spell, or with completing high school), or for-
mal diagnoses of specific learning disorders (i.e., 
impairments in reading, dyslexia, or written 
expression) within the family. Another marker is 
if a language delay is present or existed at the 
time of preschool entry (i.e., age 3), which is a 
strong indication that LI is part of the clinical 
profile [32]. As additional guidance, the litera-
ture also suggests that children with pathological 
patterns of late language emergence differ from 
non-pathological “late talkers” in that the latter 
group (a) is more frequently male with a paternal 
history of non-pathological late language acqui-
sition, (b) utilizes more communicative gestures, 
(c) has better social functioning, (d) has healthier 
receptive and comprehensive language skills, and 
(e) demonstrates better recall of sentences—for-
mally demonstrated on standardized testing [36, 
50, 51]. Overall, when in doubt, psychiatrists 
and related professionals should always consult 
with well-informed colleagues across disciplines 
when there are questions pertaining to language 
atypicalities and whether a referral should be 
made. Moreover, becoming more comfortable 
with making false positives with regard to the 
referral process is important for providers, as the 
risks far outweigh the benefits—particularly at 
earlier stages in development.
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 Assessment Process and Tools

The neuropsychological assessment process for 
determining the presence of a language disorder 
and/or SoPCD is arguably one of the most com-
plex and involved evaluations within the testing 
field. Even still, from a language pathology stand-
point, an assessment by a neuropsychologist or 
related clinician is often a broader evaluation of 
these conditions relative to the richer evaluations 
conducted by speech and language pathologists; 
that is, neuropsychologists can be considered the 
radiologists, while speech and language patholo-
gists are the surgeons. Collaboration across these 
professions is often warranted. Thus, the intri-
cacies that occur in the presentation along with 
the heterogeneity in these syndromes usually 
requires a comprehensive, multi-method, multi-
informant, and not uncommonly, a multi-disci-
plinary evaluation process. We further describe 
these procedures below.

Broadly, the neuropsychological evaluation 
should comprise a detailed clinical interview 
of developmental history and current language 
functioning, a review of family history, in  vivo 
clinical observation, standardized assessments, 
and report measures. As with many disorders, the 
general methodology behind the assessment pro-
cess, such as test battery selection, will depend 
on several factors, including but not limited to the 
following: chronological or mental age, informal 
or formal estimates of intellectual functioning, 
current language abilities (e.g., nonverbal versus 
verbal), behavioral functioning, and even motor 
development. A clinician’s overarching goal dur-
ing the assessment of these conditions is to deter-
mine whether the reported symptoms of concern 
fall within the realm of “neurotypical/normal” 
age-appropriate developmental expectations as 
delineated above and/or to differentiate these 
symptoms from other psychopathology or neuro-
developmental conditions. An evaluation should 
answer the following questions: (1) Are there 
currently the presence of persisting symptoms, 
observed across multiple settings, that are associ-
ated with language disorder and/or SoPCD? (2) 
Were these symptoms present in early develop-
ment? (3) Do the identified symptoms result in 

functional impairment (such as social or aca-
demic functioning)? (4) Are these symptoms bet-
ter accounted for by environmental factors (e.g., 
neglect) or another psychiatric or neurodevelop-
mental condition, such as global developmental 
delay, intellectual disability, autism spectrum 
disorder, ADHD, anxiety, and selective mutism, 
or medical conditions? Careful consideration of 
these other etiologies is essential, including rul-
ing out hearing or sensory impairments (e.g., 
speech-motor difficulties), cleft palate, possible 
impacts of recurrent ear infections, neurological 
disorders associated with language regressions 
(Landau-Kleffner syndrome), and other medical 
explanations for poor language development. If 
any of these other medical etiologies are a con-
cern, then referrals may be warranted to special-
ists such as those within neurology, audiology, 
genetics, and/or otolaryngology (ear-nose-throat 
specialty). Overall, this is not an easy task, and 
questions 3 and 4 noted above can be particularly 
challenging.

Importantly, regional, social, and multicultural 
considerations (e.g., dialects, limited exposure to 
stimuli [e.g., early school readiness curriculum] 
due to environmental factors, impacts of neglect/
trauma, English as a second language, sequen-
tial versus simultaneous language learner, and 
acculturation) are also vital in the assessment 
procedures given the confounds that can impact 
individuals’ performances on standardized test-
ing. Notably, collective research strongly sug-
gests that bi- or multilingualism does not lead to 
poorer language or literacy development; on the 
contrary, these are considered enriching expe-
riences with advantages that likely assist with 
mastering skills and refining cognitive and other 
mental processes [5]. However, varying levels 
of exposure to a language and an individual’s 
proficiency (as well as other cultural consider-
ations) can lead to underestimates of a patient’s 
“true” potential on standardized testing as many 
of these measures are not developed or normed 
on populations with confounds such as varying 
English language proficiencies or exposures. 
Simply put, a child being raised in a household 
in which English is not the primary language 
may appear delayed if tested only in English. 
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If this is a concern, it is important for the clini-
cian to strongly consider a bilingual assessment, 
conducted by a bilingual evaluator that accesses 
measurement tools with appropriate normative 
data. At a minimum, the evaluators should have 
access to professional interpreter services.

The clinical interview is one of the most 
important tools in the assessment of LI. It should 
comprise a comprehensive developmental his-
tory, a review of the more recent concerns, as 
well as family history of LI or other related con-
ditions. To make a formal diagnosis, concerns 
must be present in early development, though it 
is not uncommon for challenges to go under care-
givers’ or pediatricians’ radars during that time. 
Additionally, these symptoms may not manifest 
fully until developmental and societal expecta-
tions begin to exploit a patient’s weaknesses. 
As delineated in the sections above, there are 
key developmental milestones that should have 
been achieved, and these are essential to evalu-
ate both from a historical and current perspec-
tive—whether a clinician is evaluating young 
children, school-aged children (i.e., ages 5–12), 
or adolescents (i.e., ages 13–17). Assessing 
alternative ways a child may communicate (e.g., 
sign language) is also important. Moreover, to 
assist with ruling out other conditions, clinical 
inquiry should involve questions specific to other 
 conditions such as the early markers of ASD (see 
Chap. 9; e.g., eye contact, joint attention, stereo-
typed language), global development delays, and 
intellectual disability. If the patient is in school, 
clinical interview should also evaluate challenges 
within the school setting, such as difficulties with 
social interactions with peers, problems with fol-
lowing directions, or whether the child is falling 
behind their peers from an academic standpoint 
(e.g., difficulties learning letters and their associ-
ate sounds). Lastly, the interview should include 
questions pertaining to a patient’s social, emo-
tional, and behavioral functioning in attempt to 
ascertain possible etiological factors of any diffi-
culties in these arenas. For example, does a child 
get more anxious in social settings with higher 
language demands or do tantrums seem to occur 
when the child appears frustrated with not being 
able to express their needs or desires? The higher 

the frequency of concerns, the severity of impair-
ment, and their consistency across development 
and contexts, the more confident a clinician is in 
determining a diagnosis of LI.

Clinical observations within the assessment 
procedures can be a critical component as well. 
Clinicians need to be vigilant to identify concern-
ing language or social pragmatic vulnerabilities 
and to corroborate information gleaned from the 
clinical interview and standardized testing. For 
example, in concert with standardized testing, 
skilled clinicians utilize “internal norms” they’ve 
developed across the years of working with all 
developmental stages to identify data such as a 
paucity in word knowledge, weak articulation, 
challenges with organizing language (i.e., poor 
syntax) for effective verbal expression (e.g., “how 
much difference are they”), neologisms (e.g., a 
4-year-old child using a nonsense word such as 
“bimbap” for “balloon”), malapropisms (e.g., use 
of “electoral” when an adolescent meant “elec-
tronic”), word retrieval challenges, difficulties 
with processing verbal directions, or poor prag-
matic response to or use of language. Collecting 
data on language-based academic performances, 
such as reading fluency and written expression, is 
also enlightening to an evaluation. Such clinical 
observations can provide excellent insight into a 
child’s strengths and weaknesses.

At the heart of the neuropsychological evalu-
ation for both language disorder and SoPCD is 
an array of standardized assessments and report 
measures. Therefore, the assessment of LI often 
entails many of the evaluation practices described 
throughout other chapters in this book and should 
involve (though is not limited to) measurements 
of the following: cognitive/intellectual potential 
or developmental level; expressive language, 
including retrieval and fluency (articulation as 
well, though this is often out of the scope of 
neuropsychological testing); receptive language 
or language processing; social pragmatic use of 
language; phonological awareness/processing; 
language-based academic skills (i.e., reading 
and writing abilities); verbal memory (e.g., nar-
rative and rote); and socio-emotional as well as 
behavioral functioning. Table  5.3 lists many of 
the useful tools to evaluate each of these arenas. 
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Table 5.3 Selected instruments for diagnosing language disorder and/or social pragmatic communication disorder

Instrument Age range (years) Area(s) assessed Common diagnostic utility
Preschool Language Scales 
(PLS; [63])

Birth to 7:11 Auditory comprehension and 
expressive communication

Language disorder/delays

Expressive Vocabulary Test 
(EVT; [59])

2:6–90 Expressive vocabulary and 
word retrieval

Language disorder/delays

Expressive One-Word Picture 
Vocabulary Test (EOWPVT; 
[38])

2–18:11 Expressive vocabulary and 
word retrieval

Language disorder/delays

Peabody Picture Vocabulary 
Test (PPVT; [23])

2:6–90 Receptive vocabulary Language disorder/delays

Receptive One-Word Picture 
Vocabulary Test (ROWPVT; 
[37])

2:0–18:11 Receptive vocabulary Language disorder/delays

Boston Naming Test (BNT; 
[13])

5–13; 18+ Word retrieval Language disorder/delays

Clinical Evaluation of 
Language Fundamentals 
(CELF; [58])

5–21 Broad band assessment of 
expressive and receptive 
language abilities

Language disorder/delays and 
social pragmatic 
communication disorder

Comprehensive Assessment of 
Spoken Language (CASL; 
[17])

3–21 Broad band assessment of 
expressive and receptive 
language abilities

Language disorder/delays and 
social pragmatic 
communication disorder

Oral and Written Language 
Scales (OWLS; [18])

3–21 Broad band assessment that 
includes measures of language 
processing, reading and written 
expression, as well as 
pragmatics

Language disorder/delays, 
specific learning disorders, and 
social pragmatic 
communication disorder

Delis-Kaplan Executive 
Function System (D-KEFS; 
Verbal Fluency; [21])

8–89 Executive functions within 
verbal modalities (e.g., word 
retrieval) and language fluency

Language disorder/delays

NEPSY-II [30] 3–16 Broad band assessment that 
includes measures of language 
processing, phonological 
processing, verbal memory, 
and social cognition

Language disorder/delays and/
or social pragmatic 
communication disorder

Comprehensive Test of 
Phonological Processing 
(CTOPP; [54])

5–24:11 Phonological processing Language disorder and specific 
learning disorders (dyslexia)

Wechsler Individual 
Achievement Test (WIAT; [56])

4–50:11 Expressive and receptive 
language; language-based 
academic skills (i.e., reading, 
spelling, written expression)

Language disorder and specific 
learning disorders

California Verbal Learning Test 
(CVLT; [22])

5–89 Rote verbal learning memory Language disorder

Hopkins Verbal Learning 
Test-Revised (HVLT-R; [16])

16–92 Rote verbal learning memory Language disorder

Wechsler Memory Scale 
(WMS; [57])

16:0–89:11 Narrative and rote verbal 
learning and memory

Language disorder

Wide Range Assessment of 
Memory and Learning 
(WRAML; [46])

5–90 Narrative and rote verbal 
learning and memory

Language disorder

Social Language Development 
Test (SLDT; Bowers, [15])

6–17:11 Social language 
comprehension and expression

Language disorder/delays and/
or social pragmatic 
communication disorder

Test of Pragmatic Language 
(TOPL-2; [43])

6–18 Social communication Language disorder/delays and/
or social pragmatic 
communication disorder

Children’s Communication 
Checklist (CCC; [6])

4:0–16:11 General language and 
pragmatic use of language

Language disorder/delays and/
or social pragmatic 
communication disorder
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The reader is also referred to the accompanying 
chapters in this book to review assessment proce-
dures for each of these areas.

Usually one of the initial steps in the standard-
ized testing procedures is to obtain a reliable and 
valid estimate of cognitive functioning or intel-
ligence. The reader is referred to Chap. 7 for a 
review of frequently utilized measures for cog-
nition and/or intelligence. If a language disorder 
is present, this juncture in the evaluation process 
can identify this by way of delineating discrep-
ancies between a patient’s verbal and nonverbal 
abilities. For example, an adolescent who per-
forms within the 10th percentile on the Verbal 
Comprehension Index of a Wechsler Intelligence 
Scales for Children (WISC; [55]) and in the 82nd 
percentile on the Fluid Reasoning Index may 
be experiencing a language-based issue. On the 
other hand, if all the cognitive abilities assessed 
fall markedly below expected levels, it can be 
(not always) suggestive of more global impair-
ments in functioning that are related to other 
clinical explanations (e.g., intellectual disabil-
ity, unspecified neurodevelopmental disorders). 
Importantly, and more specific to language disor-
ders rather than SoPCD, existing language chal-
lenges can lead to underestimates of a patient’s 
“true” potential given these tests are highly con-
founded by language functions—even subtests 
that are considered measurements of nonverbal 
abilities. Assessments of nonverbal intellectual 
potential in the context of LI can be key, as an 
estimate of nonverbal intellectual potential may 
be a more accurate representation of a patient’s 
“true” cognitive abilities and/or can be assistive 
in better profiling strengths and weaknesses. 
While global estimates of cognition or intelli-
gence are not diagnostic indicators for SoPCD, 
a measurement of cognition can also be essential 
in further understanding what may be at the etiol-
ogy of a patient’s social functioning weaknesses. 
For example, if there is a patient presenting with 
struggles within the social arena, obtaining esti-
mates of their cognitive abilities relative to age 
mates can be helpful in providing more data in 
determining whether a diagnosis of SoPCD is 
warranted or if the root of the social difficulties 
can be better explained by cognitive challenges.

One reasonable next step is to obtain a more 
detailed assessment of an individual’s language 
profile, including expressive and receptive lan-
guage, phonological awareness/processing and 
memory, verbal memory, and pragmatic use of 
language. There is a myriad of these abilities 
and sub-abilities that could be assessed, and the 
data collected up to this point in the evaluation 
often dictates the procedures that are taken by a 
clinician. While by no means an exhaustive list, 
Table  5.3 outlines several measures that assess 
these functions. Expressively, neuropsychological 
testing should obtain a measurement of a patient’s 
single-word expressive and receptive language, 
effortful word retrieval, and language fluency, 
which can, respectively, be captured by using one 
or more of the following: EVT, EOWPVT, PLS, 
BNT, WIAT-III, OWLS, DKEFS, NEPSY-II, 
CASL, and CELF.  From a receptive language 
standpoint, it is also important to evaluate single-
word receptive language and language compre-
hension. The PPVT, ROWPVT, PLS, WIAT-III, 
NEPSY-II, and CELF all afford good measures 
of these skills. Phonological processing/aware-
ness, a hallmark cognitive ability often impaired 
in specific learning disorders with impairment in 
reading, more specifically dyslexia (see Chap. 
2), is frequently an important area to assess as 
well and can be accomplished with the CTOPP, 
WIAT (Pseudoword), or NEPSY-II.  In addition, 
evaluating a patient’s academic skill set can be 
essential in identifying language-based issues that 
impact learning, including reading, spelling, and 
written expression. The reader is referred to the 
accompanying chapters for a review of the use-
ful tools to this end. Narrative and rote verbal 
memory can be important to evaluate as well to 
assess a patient’s ability to encode/learn, retrieve, 
and recognize types of verbal information. The 
WRAML, CVLT, NEPSY-II, HVLT, and WMS 
are measurement means to this end. More spe-
cific to an assessment of SoPCD, measurements 
of a patient’s social pragmatic use of language are 
essential, including (but not limited to) the use 
of verbal and nonverbal means to communicate, 
understanding of verbal and nonverbal communi-
cation, theory of mind/perspective-taking, spon-
taneity in communication, conversation skills, 
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use and understanding of abstract or figurative 
language, and comprehension of verbal or non-
verbal discourse. This can be accomplished via 
the NEPSY-II, TOPL, SLD, Autism Diagnostic 
Observation Schedule Second Edition (ADOS-
2; [33]), as well as parent or teacher report mea-
sures available including the CELF Pragmatics 
Profile; Social Responsiveness Scale, Second 
Edition (SRS; [19]); Social Communication 
Questionnaire (SCQ; [45]); and the CCC-2. 
Chapter 9 provides further details of the ADOS-
2, SRS, and SCQ measures. Finally, assessments 
of a patient’s emotional and behavioral function-
ing can be important as well to evaluate possible 
secondary challenges to LI, such as anxiety, poor 
self-esteem, or depression (see Chaps. 10 and 11).

 Case Study

Provided here is a case example that highlights 
important features of the evaluation process 
along with the testing results that were utilized 
in making a diagnostic determination of language 
disorder for a girl referred for several concerns. 
Information was obtained through a neuro-
psychological evaluation comprising a clinical 
 interview and observation, collateral with a refer-
ring pediatrician, standardized testing, and parent 
and teacher reports on standardized measures.

Reason for Referral Sarah was an 8-year-, 
5-month-old, right-handed, monolingual 
(English), girl of Hispanic descent referred for a 
comprehensive neuropsychological evaluation by 
her pediatrician, Dr. Bruce Smith, and her bio-
logical parents. In the context of her prior diag-
nosis of attention-deficit/hyperactivity disorder, 
combined presentation (ADHD-C), all parties 
were seeking further diagnostic clarification due 
to longstanding concerns regarding socio-emo-
tional and behavioral challenges (e.g., hyperac-
tivity and tantrums/outbursts), academic 
struggles, and an array of executive dysfunctions 
(e.g., inattention, distractibility, and poor self-
monitoring). Her parents were also seeking 
assistance with treatment and educational 
planning.

Early Development Sarah was reported to be a 
product of an uncomplicated, full-term, 41-week 
gestational pregnancy, weighing 8  lb, 1  oz via 
induced labor. Reportedly, Sarah experienced 
significant delays in her speech and language 
development as she did not utilize single words 
until approximately 2  years of age and simple 
sentences/phrases until around the age of 3. In 
addition, her motor development was also 
delayed as she did not walk until the age of 2. She 
received early intervention services comprising 
speech and language therapy, occupational ther-
apy, and play therapy up until the age of 3.

Medical History Medical history was reported 
to be largely unremarkable, except for ear infec-
tions and enuresis. Medical workups for these 
issues were reported to be unremarkable. Sarah 
was followed by her pediatrician, Dr. Smith, who 
prescribed her stimulant medication for ADHD 
management. Hearing and vision were reported 
to be within normal limits. Family neuropsychiat-
ric history was remarkable for ADHD and 
dyslexia.

Psychosocial/Psychiatric History Eye contact, 
response to joint attention, and response to name 
were all reported to be largely within normal lim-
its in Sarah’s early development. There were no 
atypical and/or stereotyped behaviors or exces-
sive interests indicated, with the exception of 
some sensory sensitivities to tolerating food tex-
tures. However, as noted above, Sarah experi-
enced delays in her early development, some of 
which may have resulted in a low frustration tol-
erance and tantrums at a young age per the par-
ent’s report. Sarah was also reported to exhibit a 
history of learning and social challenges during 
her early development in the context of hyperac-
tivity, inattention, distractibility, and poor 
self-monitoring.

At the time of the evaluation, Sarah was 
reportedly struggling with restlessness and other 
executive functions (e.g., sustained attention, 
organization, and time management). In addi-
tion, she reportedly exhibited daily tantrums trig-
gered by parents setting limits or making requests 
(e.g., homework completion). Socially, she was 
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reported to have friends at school and to be well-
liked; however, there were some inconsistencies 
in her social successes. In addition, Sarah was 
reported to frequently exhibit limited insight into 
certain social situations and/or the impact of her 
behaviors within these contexts. Symptoms of 
depression and anxiety were denied by all par-
ties. However, Sarah self-reported distress per-
taining to homework completion.

Educational History Sarah’s academic tenure 
was reported to be marked by the concerns 
regarding hyperactivity and other executive dys-
functions. She was retained in preschool report-
edly due to delays in her learning and social 
development. At that time, she was placed onto 
an Individualized Education Program (IEP). At 
the time of the evaluation, Sarah was enrolled 
into the second grade in a regular education 
classroom (i.e., full inclusion). According to her 
IEP at that time, Sarah was receiving pull-out/
direct services for language arts (3x/30  min/
week), in-class language arts supports 
(4x/45 min/week), and consult services from all 
services providers. Despite these services, Sarah 
was reported to continue to struggle across all 
academic subject areas.

Key Clinical Observations Eye contact and 
social reciprocity fell largely within normal lim-
its; however, Sarah’s social interactions were 
hindered by difficulties with hyperactivity, sus-
tained attention, and self-monitoring. These 
challenges were prominent throughout the testing 
session; however, Sarah was easily redirected 
and responded favorably to positive reinforce-
ment and verbal praise. Speech and language dif-
ficulties were notable; Sarah exhibited challenges 
at times with efficiently retrieving and organizing 
her thoughts for effective verbal expression, evi-
denced by latency in her response patterns. This 
impacted her pragmatic language at times. 
Moreover, malapropisms were indicated (e.g., 
used the word “Pictionary” when she intended 
“dictionary”). Hearing and vision appeared to 
be within normal limits. Sarah also exhibited 
marked difficulty across most academic areas, 
particularly reading fluency, which was noted to 

be slow and laborious. Phonological processing/
awareness difficulties were exhibited across most 
reading, spelling, and writing tasks. The results 
of testing were deemed a valid representation of 
her abilities at that time.

Key Neuropsychological Test Results Sarah 
was administered the Wechsler Intelligence Scale 
for Children, Fifth Edition (WISC-V; [55]). The 
overall estimate of Sarah’s intellectual function-
ing (i.e., Full Scale IQ) fell within the low aver-
age range (SS  =  84; 14th percentile). While 
discrepancies were noted among her perfor-
mances on subtests that comprise the FSIQ, the 
level of intersubtest scatter was not uncommon 
within the normative sample. Sarah’s profile was 
nonetheless best understood by an individual 
examination of each of the five composite scores. 
More specifically, her visual organization and 
spatial reasoning (SS = 100; 50th percentile) and 
her nonverbal reasoning and problem-solving 
abilities (SS = 91; 27th percentile) fell within the 
average range and were considered a relative 
strength for her in comparison to her verbal and 
information processing abilities. Her verbal rea-
soning and knowledge (SS = 86; 18th percentile) 
fell below expected levels within the low average 
range. Her working memory (SS = 79; 8th per-
centile) and processing speed (SS = 77; 6th per-
centile) fell markedly below expected levels, 
within the borderline range, and were considered 
significant weaknesses.

Separate measures of Sarah’s language func-
tioning reflected low average single-word expres-
sive language on the Expressive One-Word Picture 
Vocabulary Test, Fourth Edition (EOWPVT-4; 
SS = 85; 16th percentile), though average recep-
tive skills on the Receptive One-Word Picture 
Vocabulary Test (ROWPVT-4; SS  =  94; 34th 
percentile). Moreover, weaknesses in effort word 
retrieval and language fluency were evidenced 
on the Delis-Kaplan Executive Function System 
(DKEFS; Letter Fluency ss  =  7; 16th percen-
tile; Category Fluency ss  =  6; 9th percentile). 
On the Comprehensive Test of Phonological 
Processing, Second Edition (CTOPP-2), a mea-
sure of phonological processing, various chal-
lenges were exhibited as Sarah’s performance 
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largely fell within the borderline to low average 
ranges (Elision ss = 5; 5th percentile; Phoneme 
Isolation ss = 6; 9th percentile). Academically, on 
the Wechsler Individual Achievement Test, Third 
Edition [56], Sarah’s word reading, decoding, 
reading comprehension, reading fluency, sen-
tence and essay composition, sentence building, 
as well as mathematical problem-solving and cal-
culation all fell within the borderline to low aver-
age ranges (SS ranged from 76 to 81; 5th to 10th 
percentiles). On the WRAML-2, Sarah’s ability to 
encode/learn, retrieve, and recall rote and nar-
rative information was impaired, while she evi-
denced largely intact visual recognition abilities. 
Her sentence memory fell below expected levels 
as well. In addition, her visual-motor integration 
skills on the Beery-Buktenica Developmental Test 
of Visual-Motor Integration, Sixth Edition (VMI), 
were borderline (SS = 77; 6th percentile), which 
was noted to impact the intelligibility of her 
handwriting. Parent and teacher reports on rat-
ing scales suggested marked executive dysfunc-
tion along with several other concerns regarding 
hyperactivity, sustained attention, anxiety, soma-
tization, social skills, and withdrawal in both 
home and school settings.

Overview of Summary and Clinical 
Impression Clinical impressions and results of 
testing were deemed to be consistent with a polite 
and kind-hearted girl who presented with pri-
mary weaknesses in her language-based abili-
ties, including phonological processing/
awareness deficits, expressive language chal-
lenges, weaknesses in language fluency and word 
retrieval, and difficulties in language organiza-
tion/syntax (per clinical observation). Sarah’s 
cognitive profile, with weaknesses in not only her 
language functions but also information process-
ing and executive functioning (working memory, 
processing speed, inattention, and self-regula-
tion), puts her at risk for academic challenges. 
However, all these difficulties are likely exacer-
bated by her prominent language-based impair-
ments, collectively resulting in specific learning 
challenges (reading, spelling/writing, and math). 
Secondary to all of these difficulties, Sarah was 
also evidencing socio-emotional weaknesses, 

including symptoms of anxiety, social vulnerabil-
ities, as well as periodic noncompliance and 
emotional dysregulation related to schoolwork 
within the home. Many of these behavioral and 
emotional difficulties likely stem in part from her 
language difficulties as well, which commonly 
increase the risk of frustration or interpersonal 
problems. Sarah’s history of language-based 
challenges and the results collectively supported 
the following Diagnostic and Statistical Manual 
of Mental Disorders, Fifth Edition (DSM-5), 
diagnoses:

• 315.39 Language disorder
• 315.00 Specific learning disorders with 

impairments in reading, and more specifically 
dyslexia (severe)

• 315.1 Specific learning disorder with impair-
ments in mathematics (moderate to severe)

• 315.2 Specific learning disorder with impair-
ments in written expression and more specifi-
cally dysgraphia (severe)

• 314.01 Attention-deficit/hyperactivity disor-
der, combined presentation (ADHD-C; mod-
erate to severe)

It is important to note that a quick perusal of 
the above scores and developmental history might 
lead some clinicians to jump to the conclusion 
that all of Sarah’s symptoms are simply the result 
of a known diagnosis of ADHD, but more care-
ful examination would suggest that her learning 
and cognitive difficulties are primarily linguistic 
in nature. This is apparent, for example, in the 
discrepancy between her performance on tasks 
requiring language and others that do not—her 
strengths were in visual organization and spatial 
reasoning and nonverbal reasoning and problem-
solving abilities.

 “Best Practices” for Educational 
Programming

One of the most comprehensive, effective, 
and often necessary treatment approaches for 
children, adolescents, and families impacted 
by LI is to access services within a patient’s 
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educational setting. More specifically, within 
public schools, services are mandated through 
the Individuals with Disabilities Education Act 
(IDEA), which ensures that children with all dis-
abilities have free and appropriate public educa-
tion made available (FAPE; [41]). The IDEA 
requires that public school districts consider 
the employment of an Individualized Education 
Program (IEP) for a student, which is a service 
plan that delineates educational goals and objec-
tives as well as how these will be measured and 
achieved within the school setting (see Chap. 13 
for further review). An IEP can be accessed for 
a patient starting at the age of 3 upon entry into 
preschool. Notably, early intervention (EI) ser-
vices can be acquired sooner via a referral from 
a child’s pediatrician or with the help of the pub-
lic school district. This is further discussed in 
the section to follow.

The educational goals, objectives, and ser-
vices should be illuminated by comprehensive 
evaluation procedures and can be conducted 
within the public school, independent clinics, or 
both. These assessments, as indicated above, pro-
file a patient’s strengths and weaknesses across 
an array of neurocognitive and learning abilities. 
In turn, this can elucidate the appropriate school 
and/or classroom placement (e.g., integrated pre-
school, full inclusion, partial inclusion, substan-
tially separate classroom [i.e., language-based 
classroom]) as well as specify accommodations 
(e.g., testing in separate settings), direct services 
(e.g., speech and language therapy), and ancillary 
supports (e.g., consultation with a speech and lan-
guage pathologist) that will fulfill that patient’s 
educational needs. There is no “one-size-fits-all” 
service plan for students with LI. However, there 
are several principles that can help effectively 
guide all parties through this process in addition 
to specific components that should be included in 
their educational planning.

Broadly, for all youth, it is important that 
the accommodations and direct services are 
highly individualized, systematic, and have tar-
geted goals and measurable outcomes. It is also 
important that progress is measured both relative 
to age mates and prior individual performances 
to ensure effective progress across time. A high 

level of communication between the family, 
school administration, teachers, special educa-
tion support staff, and both school- and commu-
nity-based treatment providers is important as 
well. Moreover, supports are matched accord-
ing to the severity of the presenting symptoms 
(see Table 5.4). For example, a patient with mild 
LI may require only accommodations, whereas 
a patient with moderate LI may require both 
accommodations and direct services. Finally, a 
patient who is presenting with significant weak-
nesses within their language functions may also 
require enrollment into a separate educational 
setting entitled a “language-based classroom.” 
Table  5.4 lists the key components of this type 
of specialized classroom, along with beneficial 
direct or pull-out interventions, as well as other 
accommodations and supports that a student with 
an LI may need. An important feature to edu-
cational programming is also to ensure that as 
patients and their families begin to think about 
graduation in the later academic years, there is 
ongoing transition planning to prepare everyone 
for the next steps into a college setting, employ-
ment, and/or other pathways to promote achieve-
ment of post-secondary goals.

The services and protections noted above 
are not mandated in private school settings by 
the IDEA, but private schools at times can have 
access to similar resources, though these are often 
not under the auspices of an IEP. Families can 
also obtain an evaluation from their local school 
district and have an IEP proposed even if they are 
not enrolled in the public school system, which 
they can deliver to their school team at their non-
public institution. This can help inform private 
schools of the educational needs of a student. 
Lastly, there are many private schools that are 
specifically geared toward providing supports to 
children with language-based or social function-
ing differences. Educational consultants can be 
helpful in identifying such placements for fami-
lies. It can also be very beneficial for families to 
consult other professionals, such as educational 
advocates or attorneys, to help them navigate this 
process. All of this can be far from an easy task 
for schools or caregivers to accomplish, but it is 
crucial, and it is not uncommon for psychiatrists 
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Table 5.4 Key components of a “language-based classroom,” direct services, and accommodations for the school 
setting

Key components of a 
language-based classroom Direct services Accommodations and additional supports
Substantially separate 
classroom setting

Speech and language 
therapy

Ongoing consultations 
with a speech and 
language pathologist, 
assistive technology 
specialist, or other 
related providers

The rate of presentation of 
materials and concepts 
altered to a slower pace

Small student-teacher ratio 
with no more than 6–8 
students

1:1 or small group 
academic tutoring in 
reading, spelling, or 
writing, which sometimes 
requires multi-sensory, 
rule-, and phonics-based 
approaches for disorders 
such as dyslexia

Extra time on all tasks, 
tests, and standardized 
testing

Access to a written checklist 
of steps required to complete 
a task (also a completed 
work example can be 
beneficial)

Instruction that integrates 
multi-sensory (e.g., visual, 
auditory, tactile, and 
kinesthetic), rule-, and 
phonics-based teaching 
approaches across all 
subject areas and all 
aspects of the curriculum

Augmentative and 
alternative communication 
assistance

Modified workloads, 
testing formats, and 
flexible deadlines

Complete written work on a 
computer with spell-
checking functions. The use 
of laptops/keyboard for all 
writing assignments

Visual aids, hands-on, 
concrete examples, and 
experiential learning 
approaches should be 
utilized

Assistive technology (e.g., 
speech-to-text devices)

Allow to take frequent 
breaks

Access to graphic organizers

Peers have similar profiles 
regarding their 
neurocognitive, learning, 
social, emotional, 
behavioral, adaptive, and 
speech and language 
strengths and weaknesses

1:1 or small group social 
skills training or a “lunch 
bunch”

Structure and support, 
consistent feedback, 
and frequent monitoring 
in classroom

Books (and textbooks) on 
tape to facilitate learning

A speech and language 
pathologist, certified 
reading specialist, and/or 
assistive technology 
specialist should provide 
direct therapeutic services 
and consultation to the 
classroom

Extended school year 
services (to prevent a 
regression)

Breaking assignments 
into smaller “chunks”

Have student repeat and 
restate instructions to 
confirm understanding of 
tasks presented

Systematic instruction 
with clearly defined 
learning objectives and 
systematic teaching 
methods

Occupational therapy to 
assist with handwriting 
development

Preferential seating in 
areas that minimize 
distractions

Use headphones in 
classroom to mitigate effects 
of extraneous stimuli

Targeted learning 
objectives tailored to 
student’s functioning level

1:1 or small group 
executive functioning 
tutoring

Routine for assigning 
homework should be 
completed

Having lessons repeated on 
different days and engaging 
in the rehearsal of concepts, 
perhaps in condensed form, 
in order to ensure that 
information is encoded into 
memory
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and related professionals to, on some level, assist 
their families with this across treatment.

 “Best Practices” for Home- 
and Community-Based 
Interventions

Much of the same treatment programming that 
is available within the educational setting is also 
available to patients and their families within the 
home and/or community clinics. While avail-
able, accessing these interventions is not always 
an easy process as families are often faced with 
the daunting task of identifying where to access 
such interventions as well as conducting their 
own research on what the science supports and 
what would be specifically helpful for their 
child’s  particular profile. Moreover, similar to 
many other conditions, families impacted by LI 
have considerations around logistical and finan-

cial factors. Unfortunately, it is not uncommon 
for families to encounter a rather unwelcoming 
insurance authorization process. Therefore, it is 
important for a family’s treating psychiatrist or 
related professional to have a working knowledge 
base not only the options for treatments in their 
local communities but also what is supported by 
the science, what is “best practice,” and how to 
assist patients and their families in locating and 
accessing such care. If working with a patient 
who is in need of services for LI, the identifica-
tion of these services can often pay dividends to 
treatment goals that are specific to emotional or 
behavioral psychopathology (e.g., attenuation 
of anxiety by way of treating language or social 
delays).

Early detection and early intervention are key 
for all patients with or at risk for LI. At the time 
these delays are identified or a diagnosis has been 
confirmed, the next step should entail a selection 
of treatment(s) which is dictated by the patient’s 

Key components of a 
language-based classroom Direct services Accommodations and additional supports
A clear schedule and 
routine, one that concretely 
delineates expectations 
throughout the day

Counseling for secondary 
anxiety or social 
challenges

Assign a peer role 
model to assist getting 
student started with 
classroom activities and 
assignments, as well as 
to assist with social 
development

Avoid using a red pen to 
correct mistakes as this has 
negative connotations 
associated with it

Access to teacher notes 
to assist in keeping up 
with the materials 
presented within the 
classroom

Advanced notice for large 
assignments or projects, 
which should be broken 
down into multiple deadlines 
(e.g., part I of book report is 
due week 1; part II is due 
week 3; entire project is due 
week 5, etc.)

Not penalized for 
spelling errors when 
spelling is not the main 
area being assessed

Access to executive 
functioning supports across 
his day to assist student in 
taking organized and 
efficient approaches to 
learning, self-monitoring, 
confirming that they are 
keeping up with materials, 
planner support, and 
guidance with ensuring they 
have all the necessary 
materials for a lesson

Table 5.4 (continued)
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age and particular profile of strengths and weak-
nesses as outlined by an evaluation. For children 
under the age of 3, families can contact their 
local school district for information on the state’s 
agency that delivers EI services. Directing fami-
lies to resources such as the American Speech-
Language-Hearing Association (ASHA; www.
asha.org) or the Early Childhood Technical 
Assistance Center (http://ectacenter.org; http://
ectacenter.org/contact/ptccoord.asp) can also be 
helpful in identifying services. Children are eli-
gible for EI services up until the age of 3, but 
different states have different parameters and 
rules for eligibility. EI services will initiate the 
employment of an Individual Family Service Plan 
(IFSP) for the family, which is an early treatment 
program that mirrors an IEP. This may comprise 
the following: evaluations or screenings, prog-
ress evaluations, care coordination, access to spe-
cialty providers (e.g., developmental specialists), 
speech and language therapy, occupational ther-
apy, physical therapy, behavioral interventions, 
and/or play/social groups. After 3 years of age, 
families can begin to access services within their 
local school district as described above.

Families may also access services, for all age 
ranges, outside of those provided by the state. 
Caregivers may be interested in receiving their 
primary interventions through hospitals or inde-
pendent clinics/providers or supplementing what 
they might already be accessing through the 
state or public school districts. Services for LI, 
such as private speech and language therapy or 
social skills groups, are available through various 
institutions and practices. The myriad of inter-
ventions and services available, however, can 
be overwhelming for families. As a psychiatrist 
or related professional, it is important to direct 
families to taking a three-pronged approach with 
regard to treatment: (1) It should be evidenced-
based, that is, supported by science; (2) it should 
be individualized (and informed by standardized 
evaluations with periodic progress monitoring); 
and (3) the intensity (i.e., frequency and dura-
tion) should match the severity of condition(s). 
These services can be located by having patients’ 
families contact their pediatricians for referrals 
(if one has already not been placed), referring to 

a psychiatric provider’s own speech and language 
department, or via resources such as the ASHA 
(www.asha.org; www.asha.org/profind/).

For social skills training (especially important 
for children with SoPCD), the above resources 
can be helpful, and caregivers can access addi-
tional information via Autism Speaks® (www.
autismspeaks.org). Caregivers can also identify 
clinics providing evidenced-based social skills 
programming via Social Thinking® (www.
socialthinking.com). Children, adolescents, and 
their families with LI may also greatly benefit 
from other treatments that include, but are not 
limited to, occupational therapy, assistive tech-
nology and/or augmentative communication 
supports, academic or executive functioning 
tutoring, psychotherapy (e.g., cognitive behav-
ioral therapy), and behavioral parent training/
coaching. It is important for families to know that 
common co-occurring difficulties (e.g., executive 
functioning issues, delayed reading fluency, com-
prehension, and written expression) can often 
times be addressed within speech and language 
 interventions as language can be at the root of 
many of these vulnerabilities.

Finally, it is not uncommon for caregivers to 
ask their psychiatric providers after receiving 
a diagnosis, “What can we do today to start to 
help our child at home?” Certainly, initiating the 
acquisition of the services delineated above as 
soon as possible is a good start, but that answer 
often leaves much to be desired from a parent’s 
perspective. Fortunately, there are practical strate-
gies or methods that families can begin to provide 
within the home setting. While not exhaustive, 
provided below is a general list of helpful home 
strategies and accessible resources for families 
(some data listed adapted from [1]):

• Listen and respond to your child.
• Talk and play with your child. Verbally 

describe what you are doing and what your 
child is doing—allowing your child to direct 
the play.

• Back-and-forth conversational interchanges 
are key, as they promote language much better 
than just exposing children to words.

• Frequently verbally label objects.
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• Use multiple instructional modalities. Pairing 
verbal explanations with visual aids, demon-
strations, and hands-on tasks can be helpful.

• Read to your child as much as possible; 
accessing books (and textbooks) on tape to 
facilitate language and learning for older chil-
dren may also prove beneficial (www.learnin-
gally.org; www.bookshare.com).

• Listening to music with lyrics, and having your 
child learn nursery rhymes or songs, can pro-
mote language development across all ages.

• Communicate with your child in the language 
that you are most comfortable using, and 
know that your child learning a second lan-
guage can be beneficial.

• Use a lot of different words with your child.
• Use longer sentences as your child gets older.
• Have your child play with other children; 

engagement within structured peer activities 
to promote language and social development.

• Give your child time to talk; do not interrupt 
or stop your child while he or she is 
speaking.

• In a nurturing and supportive manner, require 
your child to practice language as much as 
possible.

• Consistently reward them when they use lan-
guage by providing verbal praise and provide 
positive support when they are having difficul-
ties expressing themselves.

• Model prosocial behaviors, both verbally and 
nonverbally, such as demonstrating greetings 
to others, pleasantries, appropriate eye contact 
and facial expressions, and how to appropri-
ately end conversations or social interactions.

• Retrospectively review with your child, in a 
supportive manner, what went wrong socially 
or from language standpoint, and review pos-
sible ways to correct it in the future.

• Minimize multiple-steps commands.
• Understood: For Learning and Attention Issues 

(https://www.understood.org/en) provides an 
array of helpful information for families.

• Applications for smart phones to assist with 
language development and social skills, aca-
demic skill sets, and other areas of functioning 
can be found here: www.autismspeaks.
org/autism-apps.

 Conclusion

While impairments in language are not always 
easy to identify either currently or retrospec-
tively, it is critical that strong considerations of 
language are given due to the prevalence and 
far-reaching effects of such vulnerabilities on 
patients and their families. Simply put, LIs can 
have a negative impact on children’s experience 
of many aspects of childhood (e.g., academics, 
friendship) that are key to optimal development. 
A thorough and accurate understanding of lan-
guage abilities can be key in generating accurate 
and precise case conceptualization and resulting 
treatment planning. Prompting patients for fur-
ther specialized evaluations of language when 
indicated (e.g., speech and language, neurodevel-
opmental, neuropsychological, or psychoeduca-
tional assessments) can often pay dividends by 
opening an array of ameliorative services, either 
within the home or school settings, which can 
greatly assist in treating some of the primary fac-
tors at the root of mental health differences.
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Nonverbal Learning Disability

Nathan Doty

The term nonverbal learning disability, often 
abbreviated as NVLD or NLD, has been used by 
researchers and clinicians to characterize a con-
stellation of cognitive and learning challenges 
that impact an individual’s ability to process 
information lying outside the verbal domain. 
Individuals with NVLD typically show broad 
deficits in the nonverbal domain, which impact 
their ability to process spatially or visually com-
plex information, perform visual-motor tasks, 
and use nonverbal problem solving. Their aca-
demic challenges also lie within the nonverbal 
domain, with mathematics representing the area 
of greatest difficulty. Verbal abilities, as well as 
basic reading and spelling skills, are often intact 
or even advanced. However, individuals with 
NVLD may struggle with certain aspects of writ-
ten language, such as comprehension of complex 
or inferential material, organization of ideas, and 
handwriting. For many, the challenges of NVLD 
extend beyond the classroom, impacting their 
social functioning as well as their use of organi-
zation, planning, and other executive functions in 
day-to-day life.

While this syndrome of nonverbal cognitive 
deficits and associated challenges has long been 
recognized within the field of neuropsychol-
ogy, its acceptance as a discreet clinical diag-

nosis remains tenuous. The current edition of 
the Diagnostic and Statistical Manual of Mental 
Disorders (DSM-5) does not classify it as a diag-
nosis, and experts continue to debate its status 
as a distinct diagnostic entity. Proponents of its 
diagnostic classification argue that NVLD pro-
vides a framework for understanding a unique 
group of children who show deficits in right-
hemisphere brain functions, which are not well 
characterized by existing diagnoses. Detractors, 
however, have questioned whether NVLD can 
be considered distinct, particularly given its sig-
nificant overlap with established diagnoses such 
as developmental coordination disorder, specific 
learning disorder, and high-functioning autism 
spectrum disorder (historically and colloqui-
ally known as Asperger’s disorder). The overlap 
between NVLD and high-functioning autism has 
been a particular focus, with some theorists even 
describing NVLD as a “mild” form of autism. 
Indeed, nonverbal cognitive deficits are especially 
common in higher-functioning individuals on the 
autism spectrum. However, recent studies suggest 
that the social deficits seen in NVLD may be fun-
damentally different than those associated with 
autism [4]. Further, many individuals with NVLD 
do not present with restricted interests or repeti-
tive mannerisms, which are necessary criteria for 
the diagnosis of an autism spectrum disorder.

Despite controversy surrounding the nosol-
ogy of NVLD, it remains clear that learning 
 disabilities are not exclusively language-based 
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and that a student’s academic progress may be 
impacted by deficits in the nonverbal domain. 
As one would expect, prevalence estimates for 
NVLD vary depending upon the criteria used, 
but the most frequently cited estimate is that 
10–15% of all learning-disabled students have a 
profile of NVLD [12]. For the purposes of this 
chapter, the term NVLD is used inclusively to 
describe individuals with spatial or nonverbal 
cognitive deficits that impact their academic, 
social, or day-to-day functioning. A brief review 
of existing research is followed by a discussion 
of NVLD’s clinical characteristics, as well as 
best practices for its assessment and treatment. 
The chapter concludes by examining the case of a 
10-year-old girl with NVLD in order to highlight 
key facets of diagnostic decision-making, inter-
vention, and support.

 Review of Existing Research

The first published account of nonverbal cogni-
tive deficits was authored by neurologist Josef 
Gerstmann, who described a syndrome of non-
verbal impairments consisting of left-right confu-
sion, finger agnosia, agraphia, and acalculia [6]. 
In 1967, Johnson and Myklebust introduced the 
concept of “nonverbal learning disabilities” as 
part of their comprehensive book on learning dis-
abilities [8]. They identified a group of children 
whose difficulties lay beyond the more commonly 
recognized purview of “language-based learning 
disabilities,” hence the term “nonverbal learn-
ing disability.” In addition to the motor, math, 
and writing challenges described by Gerstmann, 
Johnson and Myklebust also noted deficits in 
visual-spatial processing and social perception. In 
the 1980s, neuropsychologist Byron Rourke iden-
tified a similar group of children that he desig-
nated as having nonverbal learning disorders [17].

Research by Rourke and his many collaborators 
has formed the foundation for most contemporary 
conceptualizations of NVLD, which hypothesize 
that its pervasive nonverbal deficits are the result 
of underlying dysfunction in the right hemisphere 
of the brain [17, 19]. Neurological research has 
lent support to this theory, demonstrating similari-

ties between NVLD and acquired injuries in the 
right hemisphere of the brain. Imaging studies 
have also found mild right-hemisphere abnormali-
ties in the brain scans of individuals with NLD [5]. 
Rourke and others have argued that these “right-
hemisphere” deficits reflect dysfunction in the 
brain’s subcortical white matter, which comprises 
long neuronal fibers that are especially prevalent 
in the right hemisphere and are critical to its func-
tions. Whereas the processing of verbal infor-
mation involves very distinct areas of the brain, 
complex spatial and organizational tasks require 
communication across many different regions 
of the right hemisphere. By disrupting this relay 
of information, deficiencies in subcortical white 
matter are thought to disproportionality affect the 
diffuse right-hemisphere functions of the brain. 
Underlying deficiencies in white matter may also 
explain why organization, planning, and other 
executive functions are often impaired in individu-
als with NVLD, since these higher-level processes 
also require coordination across diffuse neuro-
logical pathways. This theory, commonly referred 
to as the “white matter model,” reflects the most 
widely accepted view of NVLD at this time [3].

 Clinical Features of NVLD

While researchers and practitioners have yet to 
agree upon a formal definition and criteria for 
diagnosis, commonly accepted views of NVLD 
describe a pervasive pattern of nonverbal deficits 
that impacts an individual’s ability to (1) process 
spatial information, (2) perform tasks involving 
motor or visual-motor coordination, and (3) use 
abstract nonverbal problem solving. As such, 
individuals with NVLD may show faulty spatial 
perception, poor visual memory, and difficulty on 
tasks that are not readily verbalized (e.g., read-
ing maps, graphs, or charts; solving visual pat-
terns or puzzles; grasping abstract mathematical 
concepts such as part-whole relationships). As 
noted above, executive functions are also com-
promised in many individuals with NVLD, par-
ticularly in areas such as organization, planning, 
time management, and flexible thinking. Those 
with NVLD may become lost among the details, 
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rather than processing information in a holistic 
or well-integrated manner. Lastly, individuals 
with NVLD often struggle with relating to oth-
ers and may show specific weaknesses in their 
social perception skills. Social perceptions often 
require the integration of many disparate obser-
vations and details, placing significant demands 
on right-hemisphere processing. Social interac-
tions also rely upon a multitude of nonverbal 
cues, including eye contact, facial expressions, 
body language, and vocal intonation.

Despite their cognitive, academic, and social 
challenges, individuals with nonverbal learn-
ing disabilities often display specific areas of 
strength. Their verbal skills are generally intact 
and, in many cases, may be exceptionally strong. 
Some have suggested that children with NVLD 
develop superior verbal abilities as a means of 
coping with and compensating for their nonverbal 
deficits. Individuals with NVLD may also show 
excellent rote memory skills, particularly for ver-
bal information. They tend to be detail oriented. 
Even when processing visual information, their 
attention to detail may help them to compensate 
for difficulties integrating the information with 
the same coherency and efficiency as their peers.

 NVLD Across the Life Span

The signs and symptoms of NVLD vary across 
the life span, but research and clinical practice 
have provided insight into how individuals with 
NVLD are likely to present over the course of 
their development. As early as infancy, children 
with NVLD tend to show a lack of exploratory 
play. In general, they show poor motor coordi-
nation and develop self-care skills later than 
most children [16]. For example, learning to tie 
shoelaces or read an analog clock can be monu-
mental tasks for a child with NVLD. As the child 
develops, their problems with motor coordination 
may become evident in daily life. They are gen-
erally less athletic than their peers. Many report 
that learning how to ride a bike took years rather 
than months. Children with NVLD may be physi-
cally clumsy as well, and hence more likely to 
injure themselves. While their performance on 

psychomotor tasks does improve with practice, 
these coordination problems frequently persist 
into adulthood, particularly for novel or com-
plex tasks. In contrast, the verbal skills of young 
children with NVLD often exceed their devel-
opmental level, and they may be seen as clever 
and engaging by adults. They may ask a seem-
ingly endless string of questions as they attempt 
to make sense of what their deficits prevent them 
from understanding implicitly or nonverbally.

Although they often struggle with senso-
rimotor skills such as cutting and coloring, stu-
dents with NVLD often demonstrate average or 
above average academic achievement in early 
elementary school [18]. While spatial deficits 
may impact the mastery of letter shapes for 
some children with NVLD [13], any early read-
ing struggles tend to improve dramatically once 
their recognition of letters becomes more auto-
matic. The impact of their visual-motor deficits 
on handwriting often persists into adolescence 
and even adulthood.

Even with relatively strong performance 
throughout elementary school, most students 
with NVLD begin to struggle by middle school. 
The strong rote memorization skills that initially 
helped to mask their learning challenges become 
less effective, particularly as demands on execu-
tive functioning and abstract problem solving 
increase. A student who was quick to master math 
facts in third grade may begin to struggle with 
quantitative concepts such as fractions, place 
value, and geometry. Several characteristics of 
NVLD are likely to impact learning in mathemat-
ics, including difficulty with whole/part relation-
ships, poor spacing/alignment for calculations, 
inaccurate measurement skills, poor concepts 
of time, difficulty with direction, problems with 
mental imagery, and difficulty interpreting visu-
ally complex information in tables, graphs, or 
geometric designs. As overall demands on execu-
tive functioning increase, problems with organi-
zation often extend beyond the visual domain. 
Students with NVLD may have trouble keeping 
their belongings and physical space in order and 
may struggle with organizing their approach to 
complex tasks. They often have difficulty 
estimating and managing time as well. While 
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fundamental spatial and motor deficits may 
become less impactful over time, these deficits 
in nonverbal problem solving and executive func-
tioning tend to continue or even worsen in ado-
lescence and adulthood.

In contrast to math skills, verbal skills are 
often intact or even above average in students 
with NVLD [16]. They are often excellent spell-
ers, may have exceptional vocabularies, and fre-
quently read aloud quite well. While their reading 
might be fluent, however, comprehension and 
interpretive skills are lacking. Particularly during 
the middle and high school years, comprehen-
sion requires the individual to integrate details 
from the text in a holistic manner. This process 
relies heavily on right-hemisphere functions and 
is crucial for high-level comprehension skills 
such as predicting, summarizing, inferring, and 
generalizing. In some cases, oral comprehension 
may suffer, as even students with exceptionally 
strong language skills may struggle to infer infor-
mation that is not explicitly stated. This disparity 
between content and applied meaning continues 
in their writing, where students with NVLD often 
show superior vocabulary and grammar, but poor 
logic and progression of ideas. Parents and teach-
ers may note that their stories or essays seem to 
ramble on without saying much [15].

Individuals with NVLD may ramble on in 
casual conversation as well. Some may be hyper-
verbal, relying disproportionately upon speech 
when interacting with others. Difficulties with 
reading subtle cues such as body language, facial 
expression, or other “unspoken” aspects of social 
interaction may further impact their effectiveness 
in social settings [16]. Some may seem absent-
minded, lacking in common sense, or dismissive 
of social norms. With a tendency to focus on 
individual details rather than gestalt impressions, 
individuals with NVLD may take things too liter-
ally or miss the big picture of what is happening 
around them. Sadly, these social deficits often 
lead to rejection by peers. Many individuals with 
NVLD seem to crave social interaction, making 
their social isolation an especially heavy burden.

As with all learning disabilities, the challenges 
of NVLD do not end with a student’s graduation 
from high school. In fact, the academic impact of 

NVLD may become even more apparent in col-
lege or university, where demands on executive 
functioning and social competency often inten-
sify. At institutions less familiar with NVLD, 
students may find themselves in need of supports 
that are not readily available. Unfortunately, their 
social challenges can interfere with their effec-
tiveness in self-advocating for such supports. 
Similarly, individuals entering the work force 
may find employers unaware or dismissive of 
the nonverbal deficits that impact their job per-
formance. Day-to-day tasks such as driving or 
getting around, recognizing faces, joining con-
versations, and keeping track of responsibilities 
may all be impacted by NVLD. With adulthood 
comes the expectation that the individual will 
begin to navigate their world independently. 
Both literally and figuratively, NVLD impacts an 
adult’s effectiveness in doing so.

 Assessment of Nonverbal Learning 
Disabilities

Despite their significant impact on individuals’ 
day-to-day functioning, nonverbal learning dis-
abilities often go undetected. The challenges of 
identifying NVLD stem from several key factors. 
Unlike language-based deficits which often stand 
out in social or academic settings, nonverbal defi-
cits may be less apparent and thus more easily 
overlooked. Parents and teachers may point to a 
child’s strong vocabulary and oral communica-
tion skills as evidence of their intellect, and chil-
dren may initially compensate quite effectively 
with these verbal strengths. Even in subjects 
such as mathematics, early skill mastery may 
involve largely verbal activities such as count-
ing and math fact memorization. As a result, 
students tend to perform well enough to bypass 
special education referrals. A child’s early diffi-
culties with letter formation, telling time, or tying 
shoes may be attributed to other factors, such as 
 insufficient effort or difficulty paying attention. 
Indeed, students with NVLD are at particular risk 
of being misdiagnosed with ADHD or other dis-
orders if their underlying nonverbal deficits are 
unidentified or poorly understood [16].
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While the nomenclature and clinical criteria 
for NVLD remain a source of debate, Rourke 
and colleagues have proposed specific criteria for 
assessing and identifying NVLD [14]. In general, 
these focus on identifying specific impairments 
in spatial and sensorimotor processing, discrep-
ancies between verbal and nonverbal measures 
of intellectual functioning, and academic defi-
ciencies in the area of mathematics. More recent 
work has highlighted executive functioning as a 
core feature, with associated social impairment 
identified in certain subtypes of NVLD (e.g., [1, 
7]. Given the variability in its presentation across 
individuals and the risk for misidentification, a 
comprehensive neuropsychological or psychoed-
ucational evaluation is critical to the assessment 
of NVLD. It has utility in not only establishing 
the presence of a nonverbal learning disability 
but also in clarifying an individual’s particular 
constellation of strengths and weaknesses. A 
high-quality evaluation provides a clear picture 
of the individual’s cognitive, learning, social-
emotional, and adaptive challenges. Most impor-
tantly, it provides guidance toward well-tailored 
interventions for addressing them.

Neuropsychological evaluations for NVLD 
should encompass several key cognitive and aca-
demic domains. Cognitive testing should include 
well-validated standardized tests of intelligence, 
language, spatial abilities, visual-motor process-
ing, learning/memory, attention, and executive 
functioning. Careful comparison of verbal and 
nonverbal domains is essential for identifying 
the profile of NVLD.  For instance, intellectual 
assessments typically yield a significant discrep-
ancy or “split” between verbal and perceptual 
indices (e.g., verbal IQ significantly higher than 
nonverbal/perceptual/performance IQ). Closer 
examination of scores often indicates intact verbal 
reasoning and vocabulary but difficulty on sub-
tests involving abstract nonverbal problem solv-
ing, spatial ability, or visual-motor skills (e.g., 
Wechsler tests of block design, visual puzzles, 
Matrix Reasoning, Figure Weights, Coding). Any 
areas of impairment should be confirmed across 
multiple measures, and an individual may be 
asked to perform additional tasks such as match-
ing rotated geometric designs, judging the ori-

entation of lines, copying increasingly complex 
shapes, or placing irregularly shaped pegs into 
a pegboard. Verbal and nonverbal measures of 
learning and memory should also be completed 
since learning of spatially or visually complex 
information is often significantly weaker than for 
verbal material such as oral narratives or word 
lists. As such, individuals with NVLD often show 
a profile of relative strengths in verbal memory 
coupled with deficits in their ability to learn and 
recall geometric designs or other abstract visual 
information. While the profile of NVLD presents 
as a pattern of nonverbal deficits, tests of verbal 
abilities must not be neglected since they are a 
crucial point of comparison and assist with iden-
tifying an individual’s strengths. Lastly, neuro-
psychological assessments of individuals with 
suspected NVLD should also include structured 
tests of attention, as well as tests of executive 
functioning in areas such as planning, organi-
zation, fluent retrieval, and set shifting. A clear 
understanding of an individual’s attentional and 
executive functioning capacities is crucial in 
identifying any co-occurring challenges, but it 
is equally important in ensuring that attention 
or executive functioning difficulties are not mis-
taken for deficits in the nonverbal domain. This 
is because attention problems may dispropor-
tionately hinder an individual’s performance on 
nonverbal tasks since these tend to require closer 
attention to detail or careful differentiation of 
multiple-choice response options. Similarly, non-
verbal tasks, such as constructing spatial designs 
with blocks or copying complex geometric fig-
ures, place significant demands on planning and 
other executive functions. While nonverbal defi-
cits and executive functioning challenges often 
co-occur, skilled and nuanced interpretation of 
test data is often crucial in discerning the presence 
of true nonverbal cognitive deficits warranting a 
diagnosis of NVLD. Tables 6.1 and 6.2 provide 
a summary of neuropsychological strengths and 
weaknesses most relevant to the assessment of 
NVLD, as well as tasks and instruments com-
monly used for assessing each domain.

Comprehensive assessments of individu-
als with suspected nonverbal learning dis-
abilities should also include academic testing. 
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Table 6.1 Neurocognitive strengths commonly associated with nonverbal learning disabilities

Neurocognitive domain Sample task descriptions Selected instruments
Vocabulary and oral 
language

Point to pictures matching a given 
word; name a series of pictures; follow 
oral instructions; formulate sentences 
using a given word or words

One-word picture vocabulary test
Expressive vocabulary test
Peabody picture vocabulary test
Clinical evaluation of language fundamentals

Verbal reasoning Describe similarities between two 
objects or concepts

Wechsler similarities subtest

General knowledge Answer factual knowledge questions Wechsler information subtest
Woodcock-Johnson general information 
subtest

Verbal learning and 
memory

Recall details of previously heard 
narrative passages; learn and recall a 
list of words presented several times

Wide range assessment of memory and 
learning verbal learning and story memory 
subtests
California verbal learning test
Wechsler memory scale

Auditory attention Repeat series of numbers or words 
immediately after hearing them

Wechsler digit span subtest
NEPSY auditory attention and response set 
subtest

Table 6.2 Neurocognitive weaknesses commonly associated with nonverbal learning disabilities

Neurocognitive domain Sample task descriptions Selected instruments
Perceptual and spatial 
processing

Match pictures or designs based on their visual 
similarity; judge the orientation of lines by 
selecting those that match

Judgment of line orientation
Beery test of visual perception

Visual analysis and 
synthesis

Identify matching rotated geometric designs; 
select puzzle pieces that can be fit together to 
form a given design; identify pictures of objects 
cut into pieces and rearranged on the page

Wechsler visual puzzles subtest
NEPSY geometric puzzles subtest
Hooper visual organization test

Fine motor and 
eye-hand coordination

Quickly place irregularly shaped pegs into 
holes; trace quickly and accurately along lines 
or shapes with a pencil

Grooved pegboard test
NEPSY-II visuomotor precision
Beery motor coordination test

Visual-motor 
integration

Copy a series of geometric designs of 
increasing complexity

Beery visual-motor integration test
Developmental test of visual 
perception

Visual-spatial 
construction

Re-create pictured designs using blocks; copy/
draw a highly complex geometric figure in a 
well-planned manner

Wechsler block design subtest
NEPSY block construction
Rey complex figure test
Stanford-Binet visual/spatial reasoning 
subtests

Nonverbal reasoning Use abstract reasoning to identify the missing 
design in a matrix; view scales with missing 
“weights” and select pattern of weights to 
balance the scale; recognize absurdities or 
impossibilities in pictures of everyday 
situations; deduce the rules of a card-sorting 
game based on implicit feedback

Wechsler matrix reasoning subtest
Wechsler figure weights subtest
Wechsler picture completion subtest
Test of nonverbal intelligence
Stanford-Binet fluid reasoning subtests
Wisconsin card sorting test

Abstract visual 
memory

Draw previously viewed geometric designs 
from memory; learn and recall the locations of 
geometric designs within a large matrix; 
recognize previously viewed faces among sets 
of distractors

Wide-range assessment of memory and 
learning design memory subtest
Benton visual retention test
NEPSY memory for designs and 
memory for faces subtests

Social thinking and 
pragmatics

View photographs of social situations and 
describe how characters might be feeling; 
describe possible solutions to everyday social 
dilemmas; identify facial expressions matching 
a given emotion

NEPSY theory of mind subtest
NEPSY affect recognition subtest
Test of problems solving
Test of pragmatic language

N. Doty



109

Multidimensional tests of academic achievement, 
such as the Wechsler Individual Achievement 
Test and the Woodcock-Johnson Tests of 
Achievement, are useful for identifying any areas 
of impairment across the primary domains of 
reading, mathematics, and written expression. 
Even when clear spatial or nonverbal deficits 
are apparent in an individual’s cognitive profile, 
academic testing is important in determining 
which, if any, specific learning disorders should 
be formally diagnosed. Broadly speaking, learn-
ing disorders are diagnosed when significant and 
unexpected gaps exist between the best estimate 
of an individual’s intellectual potential and their 
actual achievement in a given academic domain. 
DSM-5 nomenclature recognizes learning dis-
abilities in three primary domains: reading, math-
ematics, and written expression. As specified by 
the DSM-5, a diagnosis of specific learning disor-
der should specify all academic domains that are 
impaired, as well as the specific subskills affected 
within each domain (e.g., “With Impairment in 
Mathematics, namely, accurate math calculation 
and accurate math reasoning”).

While the academic impact and Specific 
Learning Disorders seen in NVLD vary by indi-
vidual, areas of strength and weakness are com-
monly recognized in both research and clinical 
practice. Single-word reading, spelling, and oral 
reading fluency typically present as intact or well 
developed, while individuals with NVLD often 
perform poorly for tests of math computation 
and especially abstract mathematical reason-
ing. It should be noted, however, that individu-
als with NVLD may not struggle in all areas of 
mathematics. For instance, some individuals with 
NVLD show strong computation skills while still 
struggling with abstract mathematical thinking 
in areas such as quantitative reasoning, measure-
ment, geometry, or part-whole relationships. For 
this reason, multidimensional assessments of 
mathematics, such as the KeyMath Diagnostic 
Assessment, may be especially valuable in clari-
fying an individual’s specific math competencies. 
Similarly, the verbally-based strengths of indi-
viduals with NVLD may not extend to all areas of 
reading and writing. Difficulties with inferential 
thinking and organization of complex informa-

tion often impact higher-level written language. 
For this reason, tests of reading comprehension 
and expository writing may be an important part 
of the academic test battery (e.g., Test of Reading 
Comprehension, Nelson-Denny Reading Test, 
and Test of Written Language). In addition to test 
scores, a skilled evaluator must rely upon their 
observations of an individual’s approach to tasks 
in order to develop a nuanced understanding of 
their academic strengths and weaknesses.

A comprehensive evaluation should also 
provide information about an individual’s func-
tioning in day-to-day life. In addition to clinical 
interviews, norm-referenced rating scales that 
assess a broad range of symptoms can provide 
a comprehensive view of the individual’s social, 
emotional, and behavioral functioning in settings 
of daily life. Commonly used measures of this 
type include the Behavior Assessment System 
for Children, the Child Behavior Checklist, and 
the Child Symptom Inventory. In most cases, 
these instruments allow information to be gath-
ered from multiple respondents, including par-
ents or caregivers, teachers, and the individual 
when appropriate. These broadband assessments 
of emotional and behavioral functioning are 
especially important in ruling out developmental 
or emotional disorders that may co-occur with 
NVLD.  For instance, individuals with NVLD 
are at particular risk for internalizing disorders, 
such as depression and anxiety [11]. They may 
also be valuable in differentiating NVLD from 
other disorders that produce similar clinical pre-
sentations. Social anxiety disorder and selec-
tive mutism, for example, are conditions that 
may confound an individual’s social presenta-
tion and require careful differential diagnosis. In 
such cases, domain-specific rating scales allow 
for more nuanced interpretations of an individ-
ual’s social-emotional profile (e.g., Beck Youth 
Inventories of Social and Emotional Impairment, 
Multidimensional Anxiety Scale for Children, 
Revised Children’s Manifest Anxiety Scale, 
Child Depression Inventory).

The relationship between NVLD and high-
functioning autism spectrum disorders requires 
careful consideration by any assessing clini-
cian or provider. The overlap between NVLD 
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and high-functioning autism has been a particu-
lar source of debate, with some theorists even 
describing NVLD as a “mild” form of autism. 
However, recent studies suggest that the social 
deficits seen in NVLD may be fundamentally 
different than those associated with autism [4]. 
While higher-functioning individuals on the 
autism spectrum do show increased incidence of 
nonverbal cognitive impairment relative to those 
without the diagnosis, there are many individu-
als who present with NVLD and do not show 
the full range of deficits and symptoms seen in 
autism spectrum disorders. Nonetheless, given 
the recognized similarities and comorbidity of 
the two, clinicians involved in the assessment of 
NVLD should also be well versed in the signs 
and symptoms of autism. An in-depth assessment 
of the individual’s social functioning, develop-
mental history, and co-occurring behaviors is 
especially important. Repetitive mannerisms and 
intense or unusual areas of interest are features 
that differentiate autism spectrum disorders from 
NVLD. Individuals who present with these con-
cerns should also receive specialized assessments 
from a clinician with expertise in autism spec-
trum disorders.

 Diagnostic Considerations

Evaluators, psychiatrists, and other profession-
als face a unique set of challenges in identifying 
and supporting individuals with nonverbal learn-
ing disabilities. As noted previously, significant 
controversy remains regarding its status as a dis-
tinct diagnostic entity. It is clear that features of 
NVLD overlap with other established neurode-
velopmental disorders, including developmental 
coordination disorder, social (pragmatic) com-
munication disorder, high-functioning autism 
spectrum disorders, and some types of specific 
learning disorders. On the other hand, none of 
these conditions count pervasive nonverbal defi-
cits among their clinical criteria or recognize 
the broad range of functional challenges that are 
likely to stem from such deficits. As advances in 
research begin to bridge the gap between cog-
nition and psychopathology, the relationships 
between NVLD and recognized diagnostic enti-

ties are likely to become clearer. In the meantime, 
individuals with the syndrome of NVLD may be 
best served by a blended clinical approach that 
identifies existing DSM-5 diagnoses most rel-
evant to their presentation while also recognizing 
and supporting their profile of NVLD. Thus, in 
addition to identifying the “syndrome” of NVLD, 
a high-quality evaluation should also provide 
specific DSM-5 diagnoses that best character-
ize the individual’s resulting impairment. These 
formal diagnoses may be critical for obtaining 
necessary interventions and support, particularly 
since awareness and acceptance of NVLD as a 
stand-alone label may be limited in many educa-
tional or treatment settings.

 Clinical Case Study

To further illustrate principles of assessment 
and diagnosis as they relate to individual with 
NVLD, this section reviews the case of Tanya, 
a 10-year-old girl brought for outpatient neuro-
psychological evaluation by her parents due to 
concerns about her school performance. Results 
of the evaluation, summarized below, revealed a 
profile of nonverbal learning disability (NVLD) 
resulting in DSM-5 diagnoses of specific learn-
ing disorder (with impairment in mathematics 
and written expression) and social (pragmatic) 
communication disorder. Where relevant, consid-
erations of differential diagnosis are highlighted, 
particularly with regard to attention-deficit/
hyperactivity disorder and autism spectrum 
disorder.

 Background Information and History

Tanya was a 10-year-old fourth grader referred 
for an evaluation by her pediatrician due to her 
parents’ concerns about her school performance. 
Although her greatest challenges related to math-
ematics, she was broadly struggling to complete 
work in a timely manner, keep track of assign-
ments, and follow instructions from the teacher. 
Teachers reported that her handwriting was often 
illegible and her writing assignments were dif-
ficult to follow. Although parents described her 
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as a typically upbeat and optimistic child without 
notable anxiety or moodiness, Tanya had strug-
gled to maintain her friendships in recent years 
and appeared increasingly lonely. Her parents 
expressed concern that she often “talked non-
stop,” and that classmates had begun to ignore or 
avoid her. According to her parents, Tanya hadn’t 
always been this way. After a healthy pregnancy 
and birth, she had learned to talk at an early 
age and seemed intelligent and happy as a tod-
dler. She had no history of significant medical 
issues or serious injuries. During early elemen-
tary school, she had excelled in all subjects, and 
teachers often commented on how clever she was. 
However, handwriting had been a challenge, and 
she received private occupational therapy in the 
first grade to help with her pencil grasp. Tanya’s 
parents described her reading skills are strong but 
reported they were often surprised at how little 
she retained when reading. They suspected that 
Tanya was very smart and noted that she had 
never received any special education services, but 
she seemed to have a great deal of trouble get-
ting things done. Tanya’s parents hoped that an 
evaluation would provide some clarity surround-
ing her challenges, as well as specific strategies 
for addressing them.

 Behavioral Observations

After a comprehensive interview with her par-
ents, Tanya was seen for testing on two separate 
occasions. She presented to these appointments 
as a friendly child with bright affect, who showed 
clear enjoyment in interacting with the examiner 
and was cooperative with all tasks. Despite her 
friendly demeanor, she showed difficulties with 
some aspects of social interaction. Her eye con-
tact was not always well coordinated during con-
versations, and she had difficulty with turn-taking 
such that she tended to talk excessively without 
responding to the examiner’s attempts at direct-
ing the conversation. At times, she appeared to 
have difficulty interpreting sarcasm or figures 
of speech. Her vocabulary and communication 
skills appeared otherwise well developed, aside 
from mild articulation weaknesses impacting 

her pronunciation or /r/ and /l/ phonemes. Tanya 
appeared physically uncoordinated and on one 
occasion knocked a small figurine from the 
examiner’s desk as she gestured during conver-
sation. Tanya’s attention was appropriate in the 
one-on-one session, and she was not impulsive, 
but she sometimes asked for repetition of more 
complex instructions. At times, she appeared 
overly concerned that she would complete the 
task incorrectly and often sought reassurance 
from the examiner.

 Test Results and Interpretation

The following tests were administered and are 
felt to be a valid reflection of Tanya’s functioning:

• Wechsler Intelligence Scale for Children 
(WISC-V)

• Wechsler Individual Achievement Test 
(WIAT-III)

• Beery-Buktenica Developmental Test of 
Visual-Motor Integration (VMI-6)

• Expressive One-Word Picture Vocabulary Test 
(EOWPVT)

• Grooved Pegboard Test, NEPSY-II Selected 
Subtests, Hooper Visual Organization Test, 
and Wide Range Assessment of Memory and 
Learning (WRAML2)

• Delis-Kaplan Executive Functioning System 
(D-KEFS), Trail Making and Verbal Fluency 
Subtests 

• Rey Complex Figure Test (RCFT)
• Behavior Assessment System for Children 

(BASC-3)
• Behavior Rating Inventory of Executive 

Function (BRIEF-2) and Social Responsiveness 
Scale (SRS-2)

Intellectual Functioning Tanya’s intellectual 
functioning was assessed with the WISC-V. She 
showed significant differences between index 
scores, indicating that her performance was vari-
able across domains. Her verbal abilities fell in 
the average range overall. However, her perfor-
mance for tests involving nonverbal abilities was 
significantly weaker, with her nonverbal fluid 

6 Nonverbal Learning Disability



112

reasoning and visual-spatial indices both falling 
in the borderline range for age. Regarding other 
fundamental processing abilities, Tanya’s pro-
cessing speed ranged from low average to aver-
age when performing visual-motor tasks under 
time constraints, while her performance was 
average overall for tests of working memory that 
required her to hold/manipulate information in 
immediate awareness. Due to significant discrep-
ancies across domains, Tanya’s Full Scale IQ was 
deemed an invalid summary of her intellectual 
potential. Because it is not impacted by her non-
verbal and processing challenges, her average 
verbal comprehension index of 98 was deter-
mined to be the best estimate of her true intellec-
tual potential. The gap between Tanya’s verbal 
and nonverbal abilities was consistent with a pro-
file of NVLD, but follow-up assessment of these 
suspected nonverbal weaknesses will be dis-
cussed further below.

Intellectual functioning
WISC-V 
composite 
scores

Standard Percentile Description

Verbal 
comprehension

109 73 Average

Visual spatial 84 14 Low average
Fluid reasoning 72 3 Borderline
Working 
memory

100 50 Average

Processing  
speed

84 14 Low average

Full scale IQ N/A N/A Invalid due 
to variable 
domains

WISC-V 
subtests

Scaled Percentile Description

Similarities 11 63 Average
Vocabulary 12 75 Average
Block design 7 16 Low average
Visual puzzles 7 16 Low 

average
Matrix 
reasoning

5 5 Borderline

Figure weights 5 5 Borderline
(Picture 
concepts)

10 50 Average

Digit span 10 50 Average
Picture span 10 50 Average
Coding 6 9 Average
Symbol search 7 16 Average

Academic Achievement Tanya was administered 
selected subtests of the Wechsler Individual 
Achievement Test, Third Edition (WIAT-III). As 
shown below, her performance was average 
across tests of single-word reading/decoding, 
spelling, and oral reading fluency. However, she 
performed well below expectations for her age 
and intellect in all areas of mathematics, with 
impaired to borderline scores for tests of math 
fact fluency, math computation, and math prob-
lem solving skills. The examiner noted that Tanya 
had particular difficulty with test items involving 
three-digit subtraction, simple division, interpre-
tation of charts or calendars, monetary value, and 
part-whole relationships.

Academic achievement
WIAT-III 
reading

Standard Percentile Description

Basic reading 
composite

104 61 Average

  Word reading 108 70 Average
  Pseudoword 

decoding
102 55 Average

Oral reading 
fluency

105 63 Average

  Oral reading 
accuracy

105 63 Average

  Oral reading 
rate

106 66 Average

WIAT-III 
mathematics

Standard Percentile Description

Mathematics 
compositea

74a 4 Borderline

  Math problem 
solvinga

75a 5 Borderline

  Numerical 
operationsa

74a 4 Borderline

Math fluency 
composite

66 1 Impaired

  Math 
fluency – 
addition

75 5 Borderline

  Math 
fluency – 
subtraction

57 <1 Impaired

  Math 
fluency – 
multiplication

70 2 Borderline

WIAT-III 
written 
expression

Standard Percentile Description

Spelling 96 39 Average
aTanya’s WISC-V Verbal Comprehension Index score of 
109 (p < .05)
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Language Functioning As shown above on the 
WISC-V, Tanya’s performance was average for 
Verbal Comprehension subtests that required her 
to describe similarities between two objects or 
concepts and provide oral definitions to words. 
On the Expressive One-Word Picture Vocabulary 
Test, her performance was high average when 
naming a series of pictured objects or actions, 
indicating strengths in her single-word vocabu-
lary (Standard Score = 118, 88th percentile).

Nonverbal Reasoning Abilities Tanya scored in 
the borderline range for WISC-V tests of Fluid 
Reasoning that required her to solve abstract 
visual patterns (Matrix Reasoning) and deduce 
conceptual relationships between visual symbols 
(Figure Weights). Her performance was average 
for another nonverbal reasoning task that required 
her to match pictures of everyday objects based 
on their conceptual similarities (Picture 
Concepts). The latter subtest involves more con-
crete stimuli that can be easily verbalized, and the 
examiner noted that Tanya showed a tendency to 
verbalize her thought process aloud while solv-
ing these problems. This strategy is common 
among individuals with NVLD, who often seek 
to access to language-based processing abilities 
to assist with their problem solving. Through 
careful observation of Tanya’s performance, the 
examiner determined that Tanya’s errors on the 
Matrix Reasoning and Figure Weights subtest 
were not an artifact of inattention or impulsivity, 
since she often took a great deal of time consider-
ing response-options.

Spatial Abilities As shown above on Visual 
Spatial subtests of the WISC-V, Tanya’s perfor-
mance was low average for tasks requiring her to 
identify shapes that could be fit together to form 
a given design and copy designs with blocks. 
During the latter subtest, the examiner noted that 
Tanya worked slowly and carefully, but errors in 
the orientation of individual blocks were sugges-
tive of spatial deficits. Additional tests were 
administered to provide more focal assessments 
of Tanya’s spatial abilities without confounding 
executive function demands. Providing further 
evidence of true spatial impairment, Tanya per-

formed below age-based expectations across 
tasks requiring her to identify matching or rotated 
geometric shapes and anticipate the targets of 
arrows oriented in a spatial array (NEPSY-II 
Scaled Scores: Geometric Puzzles = 7, 16th per-
centile; Arrows = 6, 9th percentile). Tanya also 
had difficulty with another spatially demanding 
task that required her to identify pictures of 
objects cut into pieces and rearranged on the page 
(Hooper = 8th percentile). Her difficulty on the 
latter task may also reflect difficulty integrating 
details to process them in a holistic manner.

Fine Motor and Visual-Motor Processing When 
placing irregularly shaped pegs into a pegboard, 
Tanya’s fine motor speed/dexterity scored in the 
borderline range for both her right/dominant and 
left/nondominant hands (9th and 3rd percentiles, 
respectively). She scored in the impaired range on 
the VMI, a paper-and-pencil test that required her 
to copy a series of geometric designs (Standard 
Score = 68, 2nd percentile). Consistent with pre-
viously noted spatial deficits, Tanya’s drawings of 
several complex designs were significantly dis-
torted relative to the originals. Her right-handed 
pencil grasp was immature, and her handwriting 
was difficult to decipher. As noted by the exam-
iner, Tanya’s difficulties with letter formation and 
letter/word spacing exceeded those typically seen 
in children with ADHD-related deficits in atten-
tion, impulse-control, or planning.

Learning and Memory Tanya’s memory for ver-
bal information was assessed using the Verbal 
Learning subtest of the WRAML2, where she 
was asked to learn a list of words presented across 
four trials. Her performance was average when 
learning and immediately recalling the words 
across the four trials, as was her recall of the list 
20  min later. Consistent with previously noted 
deficits in the nonverbal domain, Tanya had 
severe difficulty processing and learning visual 
information on the Rey Complex Figure Test. 
Her performance was impaired when copying the 
figure as she viewed it (<1st percentile), as were 
her scores when drawing the figure from memory 
30  min later and subsequently recognizing its 
details in yes/no format.
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Attention and Executive Functions Tanya’s per-
formance was variable for tests of executive 
functioning, with deficits in multiple domains. 
Her performance was average when rapidly 
sequencing information by connecting numbered 
dots on a page (D-KEFS Number Sequencing = 
50th percentile). However, she had difficulty 
when asked to shift sets in order to connect num-
bered and lettered dots in alternating sequence 
(Number-Letter Sequencing: Speed = 1st percen-
tile; Accuracy = 16th percentile). Her perfor-
mance was variable for timed tests of verbal 
fluency, falling in the average when naming 
words of a given category (37th percentile) but in 
the impaired to borderline range for more execu-
tively demanding retrieval tasks that required her 
to name words of alternating categories (5th per-
centile) and name words starting with a given 
first letter (1st percentile). As noted above, Tanya 
had severe difficulty on a task that required her to 
plan and organize her approach to copying a 
complex geometric figure (Rey Complex Figure 
Test = < 1st percentile). She used a poorly 
planned and disorganized approach to copying 
the figure, and her drawing of the figure was also 
spatially distorted relative to the original. The lat-
ter subtest can be especially valuable in identify-
ing underlying spatial impairment. While 
individuals with executive functioning challenges 
often have difficulty appreciating the figure’s 
overall structure and copying it in a well-planned 
manner, those with NVLD show more severe dis-
tortion of the figure’s spatial properties. In 
Tanya’s case, details of the figure were copied in 
a piecemeal fashion and haphazardly arranged on 
the page, suggesting more fundamental spatial 
deficits in addition to her executive functioning 
weaknesses. Tanya’s symptoms of inattention 
and hyperactivity/impulsivity in daily life were 
assessed via parent, teacher, and self-report ver-
sions of the BASC-3. Parent and self-report rat-
ings fell within normal limits, and teacher ratings 
were significant for mildly elevated attention 
problems in the subclinical range. Tanya’s execu-
tive functioning in daily life was assessed with 
parent and teacher report ratings on the BRIEF, 
which indicated significant executive functioning 
problems impacting her ability to initiate tasks, 

plan/organize her approach to problem solving, 
monitor her performance on tasks, and self-mon-
itor her own behavior. While results indicated 
significant executive functioning challenges, 
which are common in both ADHD and NVLD, 
careful review of Tanya’s test performance and 
day-to-day functioning did not indicate more 
fundamental attention deficits consistent with 
ADHD.

Emotional, Behavioral, and Social 
Functioning Tanya’s mother and general educa-
tion teachers also provided ratings of her emo-
tional, behavioral, and social functioning on the 
BASC-3. Ratings by Tanya’s mother yielded a 
clinically significant elevation on a scale assess-
ing social withdrawal, as well as a subclinical or 
at-risk elevation for a scale assessing depressive 
symptoms. Tanya’s mother also reported moder-
ate weaknesses in her social skills and her inde-
pendence with daily activities. On the 
teacher-report BASC-3, Tanya’s fourth grade 
teacher rated her as showing significant learning 
problems, as well as subclinical levels of 
 behavior/conduct problems and social with-
drawal falling in the at-risk range. Tanya’s teacher 
also reported significant deficits in her functional 
communication, social skills, and study skills. 
Tanya provided ratings of her own thoughts, feel-
ings, and behaviors on the self-report version of 
the BASC-3, where she reported clinically sig-
nificant for problems with her interpersonal rela-
tionships as well as subclinical symptoms of both 
anxiety and depressed mood.

Given the overlap of social challenges seen 
in both NVLD and autism spectrum disorder, 
detailed assessment of Tanya’s social function-
ing was essential. In addition to comprehensive 
developmental interviews, Tanya’s mother and 
teacher provided ratings of her functioning on 
the SRS-2, which specifically examines social 
and behavioral concerns associated with autism 
spectrum disorders. Although moderate concerns 
were evident in some areas of social cognition 
and awareness, SRS-2 results did not indicate 
clinically significant social and behavioral con-
cerns consistent with an autism spectrum disorder. 

N. Doty



115

Further, careful review of Tanya’s history did 
not provide any evidence of repetitive speech or 
motor mannerisms, restricted interests, or intense 
preoccupations. These defining features of autism 
are useful in differentiating it from NVLD and 
other neurodevelopmental disorders.

 Summary and Recommendations

Results of the evaluation revealed several key 
findings. Despite her solid verbal intelligence 
and well-developed language skills, Tanya 
showed a profile of nonverbal deficits sugges-
tive of dysfunction in the right hemisphere of the 
brain often referred to as a “Nonverbal Learning 
Disorder” (NVLD). As seen through interviews, 
observations, and standardized test performance, 
her nonverbal deficits impacted her ability to 
(1) process spatially complex information, (2) 
perform visual-motor tasks such as writing or 
drawing, (3) learn information that is presented 
visually, (4) use abstract problem solving in 
subjects such as mathematics, and (5) process 
“unspoken” aspects of daily life such as social 
cues and subtle inferences. Like many children 
with NVLD, Tanya also presented with execu-
tive functioning deficits impacting her ability to 
complete tasks in an organized, well-planned, 
and flexible manner. However, results of cogni-
tive testing and symptom rating scales did not 
reveal more fundamental attention deficits seen 
in ADHD.  Tanya’s combination of cognitive 
deficits was significantly impacting her academic 
progress, warranting formal DSM-5 diagnosis 
of a specific learning disorder, with impairment 
in mathematics and written Expression (DSM-5 
Codes 315.1 and 315.2). Tanya’s social and 
emotional adjustments were additional areas of 
concern. Like many individuals with NVLD, she 
showed difficulties with social skills. Although 
she did not exhibit the full constellation of social-
communication deficits, repetitive behaviors, or 
restricted interests seen in autism spectrum disor-
ders, her social deficits were significant enough 
to constitute a social (pragmatic) communication 
disorder (DSM-5 Code 315.39). Tanya’s social 
challenges were contributing to feelings of anxi-

ety and sadness, which did not meet the threshold 
for clinical diagnosis of an affective disorder but 
were flagged for close monitoring.

 Evidence-Based Interventions 
and Support for NVLD

In the case of Tanya described above, com-
prehensive neuropsychological assessment 
provided a detailed profile of her strengths/
weaknesses, assisted with differential diagno-
sis, and helped to identify targets for treatment 
and support. Recommendations were outlined 
in the evaluation report and, most importantly, 
communicated clearly to Tanya’s parents and 
school. From an educational standpoint, it was 
recommended that Tanya receive special educa-
tion services for her specific learning disorders 
and social communication disorder. Briefly, 
these included (1) full-time remedial instruc-
tion in mathematics geared to her current level 
of achievement, (2) weekly social pragmatics 
training, (3) weekly occupational therapy, and 
(4) accommodations for her nonverbal and exec-
utive functioning deficits integrated throughout 
her curriculum. At the request of her parents, the 
neuropsychologist participated in Tanya’s spe-
cial education eligibility meeting, which found 
her eligible for services under an individualized 
education program (IEP). In addition to school-
based programming, it was recommended that 
Tanya participate in an after-school social skills 
group and receive weekly individual psycho-
therapy to bolster her coping. Tanya’s parents 
were also provided with the names of execu-
tive functioning coaches and academic tutors 
who could be sources of additional support if 
needed in the years ahead. Finally, a follow-up 
assessment in 18–24 months was recommended 
to track Tanya’s progress and provide updated 
recommendations based on changing develop-
mental and academic demands.

Like Tanya, many children with NVLD 
require interventions and support from multiple 
providers across several domains of life. While 
research on the effectiveness of treatments for 
NVLD is only just emerging, those highlighted 
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below reflect current best practices (for a more 
detailed review, see [1]).

For children and adolescents with NVLD, 
school-based programming is often the corner-
stone of an effective support plan. School is the 
primary setting for learning and social interac-
tions with peers, both of which can be challeng-
ing for a child or adolescent with NVLD.  For 
students who qualify, a formal special educa-
tion plan (known as an individualized educa-
tion program or IEP) is recommended. This plan 
should include specific goals and benchmarks 
addressing key areas of difficulty, including any 
specific academic delays, perceptual or senso-
rimotor deficits, social-communication chal-
lenges, executive functioning problems, and 
co-occurring emotional vulnerabilities. Although 
they vary based on individual needs, commonly 
recommended services for students with NVLD 
include (1) remedial instruction in mathematics 
and sometimes in aspects of reading or written 
expression; (2) additional paraprofessional or 
aide support when needed to ensure access to the 
general curriculum; (3) occupational therapy to 
address perceptual, motor, or sensory problems; 
(4) social skills training or speech/language 
therapy focused on pragmatics; and (5) addi-
tional instruction in executive functioning strat-
egies such as organization, time management, 
and planning. The IEP also specifies any modi-
fications or accommodations to be implemented 
across the student’s curriculum, such as access to 
extended time, reduced workload, course substi-
tutions, modification of visually intensive mate-
rial, assistance with note-taking, access to typing 
or assistive technology, and support for organiza-
tion or other executive functions.

Broadly speaking, students with NVLD learn 
by hearing, not by seeing. Those working with 
them may do well to imagine themselves as 
sportscasters providing a running narrative, as if 
to listeners who are unable to see the action for 
themselves. Lengthy or step-by-step verbal nar-
ratives that may be tiring or redundant to most 
students can be especially helpful to those with 
NVLD. Engaging the student in these narratives 
is also important, so that they may eventually 
develop their own internal “self-talk” to com-

pensate in challenging situations (e.g., when 
approaching novel tasks, confronting complex 
visual information, or integrating details to draw 
inferences about the big picture). Particularly in 
subjects such as mathematics, educators must be 
keenly aware of a student’s spatial or perceptual 
limitations. For instance, typical multisensory 
approaches to math emphasize visual material 
and thus are not best practice for students with 
NVLD.  By contrast, effective math instruction 
involves reducing, eliminating, or narrating visual 
elements. It depends heavily upon concrete phys-
ical manipulatives, as well as the student’s devel-
opment of an explicit math vocabulary to be used 
in accessing the material [10]. Modifications and 
support for nonverbal deficits must also extend 
beyond mathematics to include subjects such as 
physics, chemistry, or geography. Despite strong 
language fundamentals, students with NVLD 
often require additional instruction to develop 
higher-level reading or writing skills such as 
summarization, note-taking, story structuring, 
and prewriting strategies [9]. Effectiveness in 
remediating these concerns also depends upon an 
understanding of the student’s nonverbal limita-
tions, since commonly used techniques such as 
graphic organizers may be inappropriate.

Given the broad impact of NVLD on the indi-
vidual’s functioning in day-to-day life, effective 
treatment programs often extend beyond the 
educational realm. Occupational therapy may be 
helpful in providing more targeted interventions 
for perceptual, motor, or sensory difficulties, as 
well as strategies for addressing their impact 
in day-to-day life. Training in social skills may 
be especially beneficial and can be access via 
participation in a social skills group treatment, 
individual therapy, or speech/language therapy 
focused on social pragmatics. In some cases, 
family-based approaches may be important to 
assist parents with understanding and supporting 
a child or adolescent at home. The lack of aware-
ness and support for NVLD-related challenges 
creates disproportionate demand for parental 
involvement, as well as the possibility for stifled 
progress toward adult independence. There is 
growing recognition that intervention and sup-
port must extend beyond adolescence and into 
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early adulthood [2]. Particularly during the tran-
sition to adulthood, the support of a therapist or 
coach may be critical in facilitating independence 
across educational, career, social, and commu-
nity settings [2]. Whether a distinct diagnostic 
entity or a cognitive profile in need of support, 
nonverbal learning disability presents significant 
difficulties that span multiple domains of day-to-
day life. Comprehensive assessments are crucial 
in identifying those impacted by it, as well as 
implementing treatments and support strategies 
that will help them reach their full potential.
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Intellectual Disabilities

Brian L. B. Willoughby

Per the American Association on Intellectual and 
Developmental Disabilities (AAIDD), intellec-
tual disabilities are “characterized by significant 
limitations both in intellectual functioning and in 
adaptive behavior as expressed in conceptual, 
social, and practical adaptive skills” [1]. An intel-
lectual disability is defined as an intelligence quo-
tient (IQ) of approximately 70 or below based on 
one or more standardized intelligence tests. 
However, intellectual functioning alone is not suf-
ficient to classify an individual as having an intel-
lectual disability. Significant deficits in adaptive 
functioning (i.e., the skills necessary for daily liv-
ing, such as self-care) must also be present. 
Further, the disability must originate before 
18 years of age. This definition of an intellectual 
disability is generally consistent across different 
diagnostic classification systems, including the 
Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5) and 
International Classification of Diseases (ICD). 
These classification systems also specify severity 
levels with regard to the intellectual disability. 
Mild severity is characterized with an IQ between 
50 and 70, moderate is between 35 and 49, severe 

is between 20 and 34, and profound is less than 
20. In reviewing intellectual disabilities, this 
chapter focuses on the following: (1) a brief 
review of current research; (2) clinical symptoms 
of an intellectual disability; (3) a description of 
common evaluation procedures used to assess for 
the disability; (4) special considerations when 
assessing for intellectual disability; (5) two case 
illustrations to highlight differences in assessment 
procedures, diagnosis, and recommendations 
based on a child’s age; and (6) a review of school-
based and outpatient treatments available.

 Brief Review of Current Research

Numerous research studies have focused on the 
classification, epidemiology, and causes of intel-
lectual disabilities. First, there has been substan-
tial debate about the label or “term” to describe 
individuals with intellectual impairment. 
Terminology for what is currently referred to as 
an intellectual disability has varied historically. 
Over the last two centuries, terms have included 
idiocy, feeblemindedness, mental deficiency, 
mental disability, mental subnormality, mental 
handicap, and, more recently, mental retardation 
[11]. The term intellectual disability has become 
increasingly popular over the past decade and has 
replaced the now outdated term mental retarda-
tion. Intellectual disability covers the same popu-
lation of individuals diagnosed previously with 
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mental retardation and has the same incidence, 
prevalence, severity, and duration. This recent 
shift from mental retardation to intellectual dis-
ability is thought to be less offensive and stigma-
tizing to persons with disabilities, is more aligned 
with international terminology, and reflects lan-
guage currently used in DSM-5 [11].

Epidemiological studies have emerged to eluci-
date the prevalence of intellectual disabilities. 
Using a criterion of an IQ below 70 and impaired 
adaptive behavior, the overall prevalence of intel-
lectual disability is between 1% and 3% globally 
[3, 5]. Of those individuals with intellectual dis-
abilities, mild, moderate, severe, and profound 
intellectual deficits affect about 85%, 10%, 4%, 
and 2% of the population, respectively [6]. A recent 
meta-analysis examining the prevalence of intel-
lectual disabilities collated data from studies pub-
lished between 1980 and 2009. The average 
prevalence of intellectual disability across all 52 
studies included in the meta-analysis was 1.37%. 
The estimates varied by income group of the coun-
try of origin, the age group of the study population, 
and study design. The highest rates were seen in 
low- and middle-income countries. Prevalence was 
higher among studies based on children/adoles-
cents, compared to those based on adults [8]. 
Multiple causes of intellectual disabilities have 
been identified and can be loosely organized into 
five general categories: (1) chromosomal abnor-
malities (e.g., Down syndrome, fragile X), (2) met-
abolic disorders (e.g., phenylketonuria), (3) 
embryonic teratogen exposure (e.g., maternal sub-
stance abuse), (4) complications during delivery 
(e.g., preterm birth), and (5) childhood illness or 
injury (e.g., encephalitis).

 Clinical Symptoms of Intellectual 
Disabilities

As noted above, intellectual disabilities are char-
acterized by substantial limitations in intellectual 
functioning and adaptive behavior, namely, com-
munication, social, and practical skills. For the 
purposes of this chapter, we will focus on the 
clinical symptoms of intellectual disability as 
defined by DSM-5 [2].

First, the individual must demonstrate deficits 
in intellectual functioning. This includes impair-
ment in various mental abilities, such as reason-
ing, problem solving, planning, abstract thinking, 
judgment, academic learning, and learning from 
experience (i.e., the ability to learn through prac-
tice, trial and error, and observation). Both clini-
cal assessment and standardized intelligence 
testing must confirm these deficits. An IQ score 
approximately two standard deviations below 
average represents a significant cognitive deficit. 
This is typically an IQ score of 70 or below. In 
DSM-5, there was a shift from previous editions 
in that an absolute cutoff of 70 was no longer 
required to meet criteria. That is, due to account-
ing for measurement error, an IQ score in the 
range of 65–75 could indicate an intellectual 
disability.

Second, the individual must show deficits in 
adaptive functioning, which result in failure to 
live independently and responsibly [2]. More 
specifically, the individual must have a skills def-
icit in one or more activities of daily life. One 
activity of daily life that is commonly impaired in 
individuals with intellectual disabilities is com-
munication. Communication refers to the ability 
to both convey information to others and compre-
hend information that is presented in day-to-day 
life. Additionally, social skills are frequently 
impaired. Social skills are critical to interact 
effectively with others and include the ability to 
understand and comply with social rules, cus-
toms, and standards of public behavior. A final 
adaptive area that is impaired in individuals with 
intellectual disabilities is practical skills. Practical 
skills include self-care, such as bathing, dressing, 
and feeding. It also includes being able to safely 
complete daily tasks (e.g., cleaning, cooking) and 
routine activities performed in the community 
(e.g., grocery shopping, utilizing public transit). 
These communication, social, and/or practical 
skills deficits must be seen across multiple envi-
ronments, such as at home, school, and commu-
nity settings [2].

To meet criteria for an intellectual disability, 
the clinical symptoms must be developmental in 
nature. That is, the symptoms must onset within a 
particular period of development, namely, in 
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childhood or adolescence. If these problems 
began after this developmental period, other 
diagnostic labels would be more appropriate, 
such as a neurocognitive disorder. For example, a 
traumatic brain injury from a car accident in 
adulthood could cause similar symptoms but 
would be classified elsewhere in DSM-5.

The clinical symptoms of an intellectual dis-
ability may differ with regard to severity, ranging 
from mild to profound. Mild severity is charac-
terized with an IQ between 50 and 70. Mild intel-
lectual disabilities are less obvious and may not 
be identified until children begin school. 
Individuals with mild intellectual impairment are 
capable of attaining academic skills up to a sixth-
grade level, and many learn self-care and practi-
cal skills, such as cooking for oneself or using the 
bus or subway. Further, as individuals with mild 
intellectual disability reach adulthood, many can 
live fairly independently and maintain employ-
ment. Moderate severity is indicated in individu-
als with IQ scores between 35 and 49. Moderate 
intellectual impairment is nearly always notable 
within the 1st years of life, and individuals with 
this level of severity need considerable supports 
in school, at home, and in the community to par-
ticipate fully. Although academic potential may 
be limited, many can learn simple health and 
safety skills and to participate in simple activi-
ties. As adults, individuals with moderate intel-
lectual disabilities are unable to live independently 
and need significant supports to help manage 
daily demands (e.g., shopping, banking). 
Individuals with severe (IQ scores between 20 
and 34) or profound (IQ less than 20) intellectual 
disabilities require more intensive support and 
supervision across all domains of day-to-day liv-
ing. Those with severe or profound intellectual 
deficits require full-time care by an attendant or 
caregiver throughout the lifespan.

 Assessment of Intellectual 
Disabilities

Assessing for intellectual disabilities involves 
several critical components. These components 
include obtaining a comprehensive developmen-

tal history, documenting behavioral observations 
made during the evaluation, and using standard-
ized assessment tools and questionnaires. More 
specifically, assessing for intellectual disabilities, 
including measures of intelligence (verbal and 
nonverbal) and adaptive functioning, is essential. 
In addition, it is often important to assess for 
some of the common difficulties that co-occur 
with intellectual disabilities, such as social-emo-
tional concerns. The age of the individual will 
also guide assessment procedures. The compo-
nents of an intellectual disabilities assessment are 
detailed below.

 Comprehensive Clinical History

A comprehensive history is a critical part of the 
assessment for an intellectual disability. It is typi-
cal to rely on caregiver report (e.g., parents, 
guardian) to obtain information regarding the 
details of conception, pregnancy, delivery, peri-
natal health, lead exposure, developmental mile-
stones, medical history, and family history. 
Further, the evaluator should obtain additional 
details regarding family composition, parental 
education and employment, family dynamics and 
discipline practices, exposure to traumatic events, 
and current living situation. Attention should be 
given to current symptoms, functional level, and 
previous/current interventions. Evaluators should 
also inquire about the involvement of other pro-
viders/disciplines, such as neurology, genetics, or 
endocrinology.

 Behavioral Observations

Behavioral observations are also essential com-
ponents of the evaluation process. These observa-
tions should include informal assessment of an 
individual’s behavior throughout the testing and 
in different contexts (e.g., in the waiting room, 
when interviewing parent). These observations 
can serve to provide invaluable information about 
an individual’s developmental trajectory, social 
abilities, temperament, motor functioning, commu-
nication, attachment, and play skills and overall 

7 Intellectual Disabilities



122

functional level. Evaluators should take note of 
affect, ability to separate from parents/caregivers, 
eye contact, gross and fine motor skills, receptive 
and expressive language, social reciprocity (e.g., 
social smiling), attention, activity level, and 
behavioral regulation. Particular attention should 
be given to the presence of dysmorphic features, 
such as hypertelorism. Further, based on observa-
tions and parent/caregiver feedback during the 
evaluation, evaluators should be able to deter-
mine whether the assessment was a valid repre-
sentation of an individual’s abilities. For instance, 
if behavior dysregulation and noncompliance 
interfered with testing procedures, the evaluator 
might note that testing scores may underestimate 
an individual’s true/underlying abilities.

 Standardized Assessment

Standardized assessment of intelligence and 
adaptive functioning is critical when evaluating 
for intellectual disabilities. In North America, 
the most commonly used intelligence tests 
include the Wechsler Scales of Intelligence (i.e., 
WPPSI-IV, WISC-V, WAIS-IV). The specific 
version of the test differs depending on the age 
of the individual. Other common intelligence 
tests include the Stanford-Binet Intelligence 
Scales, Fifth Edition (SB-5), Woodcock-Johnson 
Tests of Cognitive Abilities, Fourth Edition (WJ-
IV), and Differential Ability Scales, Second 
Edition (DAS-II). These intelligence tests mea-
sure similar constructs, including verbal abilities 
(i.e., vocabulary and general factual knowledge) 
and nonverbal abilities (i.e., pattern recognition, 
spatial abilities, and problem solving). Further, 
measures of cognitive efficiency are often 
included in intelligence tests, such as working 
memory (i.e., ability to mentally manipulate 
information) and processing speed (i.e., rate of 
information processing). Performance on these 
measures yields an intelligent quotient (IQ), 
which is a composite or “total score” represent-
ing an individual’s intellect (mean intellect is a 
standard score of 100 and standard deviation of 
15). As noted above, an intellectual disability is 
defined as an intelligence quotient (IQ) of 

approximately 70 or below based on one or more 
standardized intelligence tests. See Table 7.1 for 
a detailed list of the most commonly used intel-
ligence scales.

An IQ below 70 by itself is not enough to clas-
sify an individual as having an intellectual dis-
ability. Substantial impairments in adaptive 
functioning must also be present. Again, adaptive 
skills refer to those abilities necessary for day-to-
day living. These include conceptual skills (e.g., 
communication), practical skills (e.g., dressing, 
toileting), and socialization (e.g., responding to 
others). Adaptive skills of children and adults are 
typically evaluated via parent or caregiver report 
on standardized questionnaires. Two commonly 
used measures include the Vineland Adaptive 
Behavior Scales, Third Edition (Vineland-3; 
interview or caregiver report versions) and the 
Adaptive Behavior Assessment System, Third 
Edition (ABAS-3; caregiver report and teacher 
report versions). Examples of questions include 
items such as: “Is he/she able to get dressed with-
out assistance?” “Can he/she make correct 
change?” “Is he/she able to recite his/her tele-
phone number when asked?” Ratings are pro-
vided using Likert-type scales, ranging from 
“never/not able” to “always.” These question-
naires yield standard scores and percentiles to 
help determine the adaptive skills of an individ-
ual in the conceptual, social, and practical 
domains.

Recently, there has also been a move toward 
using more ecologically valid and performance-
based assessments of adaptive functioning. That 
is, rather than rely on caregiver ratings of adap-
tive skills, evaluators may choose to directly 
observe and rate during the assessment. For 
example, the Texas Functional Living Scale 
(TFLS) allows evaluators to directly observe and 
measure an individual’s abilities by assigning 
them tasks to complete in a contrived setting. 
These tasks provide information in the following 
adaptive domains: time (e.g., ability to use 
clocks/calendars), money and calculation (e.g., 
ability to count money and balance a budget), 
communication (e.g., ability to make a snack), 
and memory (e.g., ability to remember to take 
medications).
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 Developmental Considerations 
in the Assessment of Intellectual 
Disabilities

An individual’s age is a critical factor to consider 
in the assessment and diagnosis of an intellectual 
disability. As noted above, an individual’s age 
guides test selection. Some standardized intelli-
gence tests can only be used for a specific age 
range, such as the WISC-V, which can be admin-

istered to children 6–16  years old. Other tests, 
such as the Stanford-Binet Intelligence Scales, 
Fifth Edition (SB-5), can be administered to indi-
viduals ages 2–90 and above. It is difficult to 
obtain a stable and reliable intelligence quotient 
for infants and toddlers. There are some tests that 
can be administered to very young children. Two 
most common examples are the Bayley Scales of 
Infant and Toddler Development, Third Edition 
(Bayley-III; ages 1–42 months), and the Mullen 

Table 7.1 Commonly used intelligence tests

Publication 
date

Age range 
(years) Composite score Core domains assessed

Wechsler Preschool and 
Primary Scale of Intelligence, 
Fourth Edition (WPPSI-IV)

2012 2:6–7:7 Full Scale IQ (FSIQ) Verbal comprehension
Fluid reasoning
Visual spatial
Working memory
Processing speed

Wechsler Intelligence Scale 
for Children, Fifth Edition 
(WISC-V)

2014 6–16 Full Scale IQ (FSIQ) Verbal comprehension
Fluid reasoning
Visual spatial
Working memory
Processing speed

Wechsler Adult Intelligence 
Scale, Fourth Edition 
(WAIS-IV)

2008 16–90+ Full Scale IQ (FSIQ) Verbal comprehension
Perceptual reasoning
Working memory
Processing speed

Kaufman Assessment Battery 
for Children, Second Edition 
(KABC-II)

2004 3–18 Fluid-Crystalized Index
Mental Processing Index

Planning
Knowledge
Simultaneous
Learning
Sequential

Stanford-Binet Intelligence 
Scales, Fifth Edition (SB-5)

2003 2–85+ Full Scale IQ (FSIQ) Quantitative reasoning
Knowledge
Visual-spatial processing
Fluid reasoning
Working memory

Differential Ability Scales, 
Second Edition (DAS-II)

2007 2–17 General Conceptual 
Ability (GCA)

Verbal ability
Nonverbal ability
Spatial ability
Working memory
Processing speed

Woodcock-Johnson Tests of 
Cognitive Ability, Fourth 
Edition (WJ-IV)

2014 2–90+ General Intellectual 
Ability (GAI)

Comprehension-
knowledge
Fluid reasoning
Short-term memory
Long-term retrieval
Visual processing
Auditory processing
Processing speed

Cognitive Assessment System, 
Second Edition (CAS2)

2014 5–18 Full Scale (FS) Simultaneous
Planning
Attention
Successive
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Scales of Early Learning (ages birth to 
68 months). However, these instruments are con-
sidered measures of a child’s cognitive, language, 
motor, and social development rather than intel-
ligence per se. Therefore, for children below the 
age of 5, the diagnosis of Global Developmental 
Delay (GDD) may be used (versus intellectual 
disability) until a child is old enough for a reli-
able and valid assessment of “intelligence” [13].

GDD was formally included in the most recent 
edition of the Diagnostic and Statistical Manual 
(DSM), though it has long been included in the 
research literature and other classification sys-
tems (e.g., ICD). It is characterized by significant 
delays in two or more of the following domains: 
(1) speech/language skills, (2) fine/gross motor 
skills, (3) social/personal skills, and (4) daily liv-
ing skills. It is estimated that between 1% and 3% 
of infants and toddlers have GDD [12]. However, 
it is not completely clear how many children with 
GDD will eventually meet criteria for intellectual 
disability later in development. Many clinicians 
and researchers view GDD as a “placeholder” 
diagnosis for children too young for an intellec-
tual disability diagnosis [12]. However, longitu-
dinal and retrospective studies indicate that 
perhaps only a minority of children with GDD go 
on to have an intelligence score below 70. For 
instance, in a retrospective study of children with 
significant early language and motor delays (i.e., 
children meeting criteria for GDD), only 27% 
had an IQ below 70 on standardized testing at age 
3 [10]. The severity of the early delays, age of the 
child, and number of developmental domains 
impacted have some predictive power in terms of 
a later diagnosis of intellectual disability. For 
instance, a 16-month-old child with a mild lan-
guage delay would be less of a concern compared 
to a 26-month-old child with significant delays 
across language, motor, and social development.

 Assessment of Intellect in Nonverbal 
Individuals

Evaluators of children with developmental dis-
abilities often face the challenge of assessing 
intellect in nonverbal or minimally verbal indi-

viduals. A primary symptom of many neurode-
velopmental conditions is a delay in 
communication skills. A significant delay in lan-
guage may confound the results of standardized 
testing because many tests rely on language abili-
ties, such as understanding the directions of a test 
or verbally expressing answers. Therefore, in 
nonverbal or minimally verbal individuals, the 
assessment of intelligence must often use both 
standardized procedures and nonstandardized 
procedures [9]. Standardized procedures include 
the use of norm-referenced tests specifically 
assessing nonverbal intelligence (i.e., the ability 
to analyze information, solve visual problems, 
and recognize visual patterns without relying on 
language skills). Many intelligence tests include 
measures of verbal and nonverbal intelligence 
(e.g., the Wechsler Intelligence Scales), and, 
therefore, the nonverbal elements of these instru-
ments can be administered. As examples, nonver-
bal intelligence subtests may require an individual 
to identify (by pointing) the next picture in a 
sequence (e.g., Matrix Reasoning on the WISC-V 
and WAIS-IV) or put blocks together to reflect 
specific designs (e.g., Block Design/Pattern 
Construction on the WISC-V and DAS-II, respec-
tively). It is of note, however, that many “nonver-
bal” tests of intelligence still rely on a language 
component since instructions are often presented 
verbally (e.g., “Which of these five pictures 
should go next in this pattern?”). To address this 
issue, several tests have been designed to elimi-
nate the need for verbal instructions and are pre-
sented entirely without language, such as pointing 
or using facial expressions to instruct examinees. 
Examples of these purely nonverbal intelligence 
tests include the Leiter International Performance 
Scale, Second Edition (Leiter), Test of Nonverbal 
Intelligence, Fourth Edition (TONI-4), and 
Comprehensive Test of Nonverbal Intelligence, 
Second Edition (CTONI-2).

In addition to standardized procedures, non-
standardized assessment procedures may also be 
especially helpful in assessing the skills of non-
verbal individuals. Nonstandardized procedures 
go beyond the explicit guidelines of the test to 
qualitatively observe what an individual can do 
with support, such as prompting, modeling, or 
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repetition. This nonstandardized method of 
assessment can provide invaluable information 
regarding the supports necessary for an individ-
ual to “show” their true intelligence. For exam-
ple, a minimally verbal child with an autism 
spectrum disorder (ASD) may be initially con-
fused by verbal or nonverbal instruction, less 
motivated to please the evaluator, internally dis-
tracted, or overwhelmed and anxious about the 
testing situation. These difficulties may necessi-
tate nonstandardized assessment procedures, 
such as using hand-over-hand demonstration of 
pointing to response options, providing external 
reinforcements (e.g., edible reward following 
correct response), or repeating a test item. While 
evaluators must then be cautious about compar-
ing facilitated performance to the (non-facili-
tated) norm-reference group, nonstandardized 
assessment can yield critical information regard-
ing an individual’s true potential with specific 
supports in place.

 Comorbidity

Intellectual disabilities have several clinical 
comorbidities, many of which may require addi-
tional assessment and subsequent treatment. It is 
well established that individuals with intellectual 
disabilities have a greater risk of psychiatric dis-
orders compared to those with intelligence in the 
normal range (e.g., [4]). Some studies have indi-
cated the prevalence of a co-occurring psychiat-
ric disorder is as high as 41% [7]. The most 
common comorbid psychiatric disorders include 
problem behavior, mood disorders, attention 
problems, autism spectrum disorders, psychotic 
disorders, and anxiety disorders. These common 
comorbidities should be the focus of clinical 
assessment using interview and standardized 
assessment tools when available. Norm-
referenced parent and teacher questionnaires, 
such as the Behavior Assessment System for 
Children, Third Edition (BASC-3), may be par-
ticularly helpful. Further, standardized measures 
of attention (e.g., Test of Everyday Attention for 
Children, TEA-Ch) may be useful, as well as 
assessment tools to rule out the presence of an 

autism spectrum disorder (e.g., Autism 
Diagnostic Observation Schedule, Second 
Edition, ADOS-2). Given that intellectual dis-
abilities are prevalent in many known develop-
mental and genetic conditions, further medical 
assessment may be necessary. For instance, if an 
underlying medical cause is suspected (e.g., 
based on dysmorphic features or congenital 
defects), referral to a geneticist is paramount.

 Clinical Case Examples

Two clinical case examples (Jessica, age 2, and 
Carlos, age 14) are presented to (1) demonstrate 
the utility of a formal assessment to support diag-
nostic decisions and treatment recommendations 
in children with intellectual disabilities and (2) 
highlight the differences in assessment proce-
dures, diagnosis, and recommendations based on 
a child’s age. See Table 7.2, which summarizes 
the differences in assessment procedures for 
these two case examples.

 Jessica (Age 2)

Background Information and History Jessica 
was a 2-year and 3-month-old (27  month) girl 
referred for a neuropsychological evaluation by 
her pediatrician due to multiple developmental 
concerns, including a speech/language delay and 
motor delay in the context of prematurity. Jessica 
was born at 28  weeks and required a 3-month 
hospital stay secondary to marked prematurity 
and respiratory problems. Jessica’s development 
was quite delayed, as per parent report. Language 
was reportedly slow to progress. Her mother indi-
cated she was saying approximately 20 words, 
though these were not used consistently. Motor 
development also lagged behind age-based 
expectations. Jessica was reportedly “wobbly” on 
her feet and showed low muscle tone. Socially, 
she was reportedly developing pretend play 
skills, engaged in reciprocal social smiling, 
pointed at objects of interest, and referenced 
the faces of others to gauge reactions. There 
was no report of any significant medical issues. 
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Family history was notable for anxiety, depres-
sion, and learning disabilities. Jessica lived with 
her mother and older brother (age 11). She did 
not have contact with her biological father. Her 
mother completed college. She was receiving 
development support from Early Intervention 
(EI) once per week (60 min).

Key Clinical Observations Jessica arrived to 
the evaluation with her mother. She was a cute 
girl, who looked approximately her stated age 
and did not present with any clear dysmorphic 
features. Speech and language skills were mark-
edly delayed. This examiner was only able to 
decipher one or two words during the testing ses-
sion. Behaviorally, she was well controlled. She 
played independently while the examiner inter-
viewed her mother. Motor skills were observed to 
fall behind age-based expectations. She was 
unsteady on her feet when asked to move about 
the room and showed an immature pincer grasp. 
During an informal play session, she showed 
many intact basic social skills. She showed evi-
dence of pretend play (e.g., calling the examiner 
using a plastic phone), showed her mother objects 
of interest, and shared enjoyment in the interac-
tion. Further, she showed adequate response to 
joint attention and commonly referenced the 
examiner’s face to gauge facial expressions. 
Results were thought to be an adequate represen-
tation of Jessica’s skills.

 Key Neuropsychological Test Findings
Cognitive Functioning To assess cognitive 
functioning, Jessica was administered the Mullen 
Scales of Early Learning. This measure yields 
five domain scores (gross motor, fine motor, 
visual reception, receptive language, and expres-
sive language) and a composite score (Early 
Learning Composite). Jessica’s cognitive 
functioning was variable. She showed weaker 
verbal abilities (i.e., receptive and expressive 
language = <0.1st percentile) versus nonverbal 
reasoning skills (i.e., visual reception = 7th per-
centile). Motor skills were also markedly delayed 
(gross motor, <0.1st percentile, and fine motor, 
<0.1st percentile). Her Early Learning Composite 
fell in the very low range overall (standard score 

= 52, <1st percentile). Across all areas (i.e., ver-
bal, nonverbal, and motor), Jessica’s performance 
was well below age-based expectations.

Language Functioning As a measure of single-
word receptive language, Jessica was adminis-
tered the Receptive One-Word Picture Vocabulary 
Test (ROWPVT), a test in which a child is read a 
series of single words aloud and for each one is 
asked to determine which of the four pictures 
portrays its meaning. Jessica’s score fell in the 
very low range for her age and below the level of 
a 1-year-old. Regarding expressive language, 
Jessica also performed in the very low range on a 
test of single-word expressive vocabulary, the 
Expressive One-Word Picture Vocabulary Test. 
Expressive vocabulary, therefore, fell below the 
level of a 1-year-old. These results are generally 
consistent with verbal subtests of the Muller (dis-
cussed above), which indicated very low recep-
tive and expressive language skills.

Visual-Motor Skills Jessica was administered 
the Beery-Buktenica Developmental Test of 
Visual-Motor Integration (VMI), which assesses 
a child’s visual-motor development, perceptual 
discrimination ability, and skill at integrating the 
perceptual and motor processes. This test con-
sists of geometrical forms that are copied in a 
developmental sequence, from simple to more 
complex. Jessica was required to copy the figures 
from examples using a pencil and paper. On the 
VMI, Jessica’s visual-motor skills fell in the very 
low range (2nd percentile).

Parent Rating Scales To assess the key aspects 
of development (i.e., physical, adaptive, social, 
cognitive, and language development), Jessica’s 
mother was asked to complete the Developmental 
Profile 3 (DP-3). Broadly, results of the DP-3 
revealed delayed general development. Relative 
strengths were noted in the social (e.g., eye con-
tact) domain. However, the development of phys-
ical skills (e.g., motoric functioning), cognitive 
functioning (e.g., identifying objects), adaptive 
behavior (e.g., daily living), and communication 
skills (e.g., expressive language) were markedly 
delayed.
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Summary and Recommendations Jessica was 
a 2-year and 3-month-old (27-month) girl referred 
for a neuropsychological evaluation due to mul-
tiple developmental concerns, including a speech/
language delay and motor delay in the context of 
marked prematurity (28  weeks gestation). 
Findings from testing indicated marked delays in 
the domains of language, motor, and cognitive 
development. Her language skills (i.e., receptive 
and expressive) fell at or below the level of a 
1-year-old. Fine and gross motor skill weak-
nesses were notable and history was significant 
for low tone. Parent report indicated impaired 
communication, motor, cognitive, and adaptive 
living skills. Her difficulties were characterized 
as Global Developmental Delay secondary to 
prematurity. Her basic social skills (e.g., facial 
referencing, shared enjoyment) were intact, and 
she did not meet clinical criteria for an autism 
spectrum disorder. Regarding recommendations, 
it was critical that Jessica continue Early 
Intervention (EI) services, with additional 
speech/language therapy, occupational therapy, 
developmental play group, and physical therapy. 
At age 3, it was recommended she be placed in a 
specialized preschool setting with a low student-
to-teacher ratio. At school, Jessica would also 
need intensive therapy services, including speech 
and language, occupational therapy, and physical 
therapy. Her mother was also encouraged to sup-
plement EI and school-based services with pri-
vate outpatient services. Follow-up testing in 
1  year was recommended to examine develop-
mental progress.

 Carlos (Age 14)

Background Information and History Carlos, 
a 14-year-old young man, was referred for a 
neuropsychological evaluation by his geneticist. 
The goal for the assessment was to obtain a pro-
file of Carlos’s functioning given recent genetic 
findings (11q deletion) following a chromosome 
microarray. Previous diagnostic impressions 
had included “global developmental delay.” 
Pregnancy with Carlos was uncomplicated. 
Delivery was at term and perinatal history was 

unremarkable. Speech and language milestones 
were delayed. That is, Carlos reportedly only 
knew basic words by 29 months of age. Motor 
development, however, progressed normally. 
His mother indicated that Carlos “lacked curios-
ity” as a young boy. Although he was described 
as social and interested in playing, his mother 
noted that Carlos often had trouble “figuring 
things out” and exploring new environments. 
Medical history was generally unremarkable. 
However, Carlos had a recent genetics consulta-
tion in which a deletion was noted on chromo-
some 11q. While the exact clinical significance 
of this deletion was not yet known, it was 
hypothesized to be the cause of his cognitive 
and developmental delays. Family history was 
notable for Prader-Willi syndrome in Carlos’s 
brother. Spanish was spoken at home, though 
English was considered Carlos’s primary lan-
guage. He lived with his mother, mother’s boy-
friend, and siblings.

Carlos had a longstanding history of delays in 
his development, with speech and cognitive 
delays being the most pronounced. He had par-
ticipated in special education from an early age 
and needed significant curriculum modifications 
at school. At the time of testing, Carlos was 
enrolled in a substantially separate 9th-grade 
classroom for children with developmental 
delays (approximately eight other children). His 
mother noted being concerned that Carlos’s aca-
demic progress had been markedly slow. He had 
trouble reading single two-syllable words and 
had yet to learn basic math skills (single-digit 
subtraction). His life skills were also reportedly 
delayed. He had trouble independently picking 
out clothes to wear and could not count money; 
however, he could bathe himself and make snacks 
independently. His interests were also immature. 
Per parent report, Carlos played “like a little boy” 
(e.g., played with toy cars, watched cartoons). 
His mother was also concerned about Carlos’s 
emotional functioning. He often worried and was 
easily upset.

Key Clinical Observations Carlos was of average 
height and weight. He was casually dressed and 
well-groomed for the appointment. No dysmorphic 
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features were notable. Speech and language skills 
were markedly below age-based expectations. He 
rarely offered spontaneous information, though was 
responsive to the examiner’s questions. Affect was 
flat. At times, he engaged in shared enjoyment of 
activities and reciprocal social smiling. Eye contact 
was appropriate. He was slow to complete tasks and 
performance across all measures was notably low. 
Attention was variable at times, often because 
Carlos did not seem to understand spoken instruc-
tions from the examiner. Behavior was well con-
trolled, and Carlos was very compliant with testing 
procedures. Broadly, results of testing were thought 
to be a valid reflection of his current level of 
functioning.

 Key Neuropsychological Test Findings
Intellectual Functioning As a measure of intel-
lectual ability, Carlos was administered the 
Wechsler Intelligence Scale for Children, Fifth 
Edition (WISC-V). Per the WISC-V, Carlos’s 
intellectual skills were markedly below what 
would be expected based on his age. His intel-
lectual skills fell in the very low range, including 
his verbal comprehension (SS = 46, <0.1st per-
centile), visual spatial (SS = 59, 0.3rd percentile), 
fluid reasoning (SS  =  50, <0.1st percentile), 
working memory (SS  =  51, <0.1st percentile), 
processing speed (SS = 54, 0.1st percentile), and 
full scale IQ (SS = 54, 0.1st percentile). Further 
testing of Carlos’s intellectual functioning was 
completed using the Test of Nonverbal 
Intelligence, Fourth Edition (TONI-4). The 
TONI-4 is a test that measures nonverbal intel-
lectual abilities, such as nonverbal problem-solv-
ing and abstract reasoning abilities. Instructions 
are presented through gestures and facial expres-
sions, and a child’s answers to puzzles are indi-
cated by pointing to the correct pictures. Thus, 
this test does not rely on a child’s verbal abilities 
and thus is not confounded by language skills. 
On the TONI-4, Carlos also performed in the 
very low range of intellectual functioning (non-
verbal index score = 69, 2nd percentile). Thus, as 
per the WISC-V and TONI-4, his overall intel-
lectual capacities were markedly below age-
based expectations and consistent with 
intellectual impairment.

Adaptive Functioning Carlos’s mother com-
pleted the Adaptive Behavior Assessment 
System, Third Edition (ABAS-3). Adaptive 
behavior is defined as mastery of personal and 
social demands that are expected of someone at a 
particular chronological age. Caregivers provide 
information about their child’s behavior in a 
questionnaire format, which allows for the clas-
sification of skills per age norms in three areas of 
development. Questions are focused not on what 
a child can do but on what the child does do. As 
per parent report, Carlos’s general adaptive 
behavior composite fell in the very low range. He 
was rated as having marked difficulties across all 
areas of adaptive functioning including concep-
tual skills (e.g., communication, SS  =  40, <1st 
percentile), socialization (e.g., making social 
connections, SS = 42, <1st percentile), and prac-
tical skills (e.g., self-care and safety, SS  =  40, 
<1st percentile).

Language Functioning As a measure of single-
word comprehension, Carlos was administered 
several receptive and expressive language tests, 
such as the Peabody Picture Vocabulary Test, 
Fourth Edition (PPVT-4), and Expressive 
Vocabulary Test, Second Edition (EVT-2). His 
performance on these language-based tasks was 
commensurate with his performance on the verbal 
comprehension subtests of the WISC-V. Broadly, 
Carlos’s language skills were best characterized 
as being at the level of a 3-year-old.

Academic Achievement Carlos was adminis-
tered selected subtests of the Wechsler Individual 
Achievement Test, Third Edition (WIAT-III), to 
determine his performance in the basic areas of 
academic achievement: reading, mathematics, 
and spelling. As per academic testing, Carlos’s 
skills fell at a first-grade level or below. That is, 
his reading of single words (Word Reading), 
computational math (Numerical Operations), 
ability to solve math word problems (Math 
Problem Solving), and spelling of single words 
(Spelling) all fell in the very low range (i.e., 
<0.1st percentile across all areas). These findings 
were not surprising given Carlos’s intellectual 
impairment.
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Emotional and Behavioral Functioning  
Carlos’s emotional and behavioral functioning 
was assessed using various standardized parent 
report questionnaires (i.e., BASC-3, CSI-4). His 
mother noted elevations on the following scales: 
depression (91st percentile), conduct problems 
(e.g., argues; 89th percentile), and social with-
drawal (89th percentile). On the adaptive skills 
scales of the BASC-3, difficulties were also noted, 
which was consistent with scores on the ABAS-3 
(described above). These included troubles with 
social skills development (2nd percentile), subop-
timal leadership (8th percentile), difficulties with 
activities of daily living (1st percentile), and poor 
functional communication (2nd percentile). On 
the Child Symptom Inventory-4 (CSI-4), his 
mother noted mild to moderate oppositional 
behaviors, anxiety, and depressive symptoms.

 Summary and Recommendations

Carlos (age 14) was referred for a neuropsycho-
logical evaluation by his geneticist. The goal for 
the assessment was to obtain profile of Carlos’s 
functioning given recent genetic findings (11q 
deletion) following a chromosome microarray. 
Previous diagnostic impressions had included 
“global developmental delay.” Intellectual testing 
revealed that Carlos’s overall performance fell 
within the very low range of intellectual func-
tioning (WISC-V Full Scale IQ = 54, <1st per-
centile). Broadly, his deficits were global. Marked 
difficulties across domains of adaptive living, 
language, and academics were notable. His 
mother also noted some concerns about Carlos’s 
emotional functioning. There was evidence of 
depressive symptoms and anxiety, as well as 
problems with adaptive living skills (i.e., day-to-
day functioning). Carlos’s difficulties needed 
to  be understood in the context of known 
genetic  findings, which was the suspected 
cause  of Carlos’s developmental difficulties. 
Diagnostically, Carlos met clinical criteria for an 
intellectual disability (mild), with co-occurring 
symptoms of anxiety and depression. His previ-
ous diagnosis of “global developmental delay” 
was no longer appropriate.

Briefly, regarding recommendations, it was 
suggested that Carlos continue all the supports 
that were available to him in a public school set-
ting. That is, he required continued placement in 
a substantially separate classroom, with a small 
student-teacher ratio and substantial 1:1 atten-
tion. He also required specialized accommoda-
tions, supports, and an individually tailored 
program for children with marked cognitive and 
academic delay. Further, bolstering Carlos’s lan-
guage skills via individualized/intensive speech 
and language therapy was critical in his case. 
Infused within his program should be a focus on 
adaptive living skills (i.e., day-to-day living). 
Outpatient supports for his emotional distress 
(e.g., psychologist, psychiatrist) were also 
recommended.

 Evidence-Based Treatments 
for Intellectual Disabilities

 School-Based Interventions 
for Intellectual Disabilities

For students with intellectual disabilities, schools 
are critical venues for intervention. There are sev-
eral types of school environments suitable for 
student with intellectual disability. In some cases, 
children with intellectual disabilities are inte-
grated into a mainstream classroom environment 
with significant support (e.g., one-to-one aide) 
and a modified curriculum. In other cases, stu-
dents with intellectual disabilities may spend 
most the school day in a self-contained classroom 
for students with intellectual disabilities or other 
developmental delays. These are substantially 
separate classroom settings staffed by personnel 
specifically trained in educating students with 
disabilities. Additionally, in some states, there 
are entire schools specifically designed to serve 
students with disabilities. These private, special-
ized settings are typically costlier but often con-
tain fewer students, greater one-to-one support, 
and specially trained staff. In some cases, these 
programs may involve a residential component.

No matter the placement, services for students 
with intellectual disabilities often focus on the 

B. L. B. Willoughby



131

following areas: communication (e.g., improving 
expressive language skills), socialization (e.g., 
greeting others appropriately), motor skills (e.g., 
handwriting), functional academics (e.g., count-
ing money), daily living skills (e.g., preparing a 
meal), and, if necessary, behavior (e.g., reducing 
aggressive outbursts). These domains are often 
addressed by a team of specialized school per-
sonnel, which may include speech and language 
pathologists, occupational therapists, physical 
therapists, special education teachers, counsel-
ors, and/or behavior specialists.

Adaptive skills are frequently a focus in school 
settings. Educators may use “real-world” setting 
teaching methods to help students attain indepen-
dent living skills. For instance, a high school stu-
dent with an intellectual disability may visit a 
grocery store with a monetary budget. Infused 
within this store visit may be lessons on nutrition 
(e.g., buying items from the different food 
groups, reading nutritional labels), social skills 
(e.g., interacting appropriately with other cus-
tomers, asking for help), and money management 
(e.g., budgeting and estimating total costs). For 
older or graduating students, vocational program-
ming may also be significant portion of the cur-
riculum. For instance, schools may partner with a 
range of supportive employment settings to hire 
and supervise students with intellectual disabili-
ties. Students with intellectual disabilities may 
require specific transitional plans and may be eli-
gible for special education services until age 22 
(see Chap. 14, for more specific information). In 
sum, the overall goals of school-based service 
provision are to help bolster independent living 
skills, support effectively make relationships 
with others, and reduce any interfering or prob-
lem behaviors.

 Outpatient Treatments 
for Intellectual Disabilities

In addition to school-based services, individuals 
with intellectual disabilities may seek further 
outpatient supports. Outpatient services may help 
individuals with intellectual disabilities and their 
families achieve greater independence and inclu-

sion in the community. For children, these ser-
vices may include private therapies (e.g., speech 
and language therapy, occupational therapy, 
social skills training), psychological and psychi-
atric care for treatment of possible co-occurring 
emotional or behavioral concerns, neurological 
consultation, and family support (e.g., respite 
care). For adults, services may also include case 
management, life skills training, vocational pro-
gramming, and in-home supervision. Families 
may also choose to enlist the help of government 
and state-run programs for financial assistance 
and service provision. For instance, each state 
has department focused on services for those with 
intellectual disabilities (e.g., in Massachusetts: 
the Department of Developmental Services, 
DDS). These departments typically have several 
functions, such as providing transportation, voca-
tional training, or housing options for individuals 
with disabilities. Families or caregivers of indi-
viduals with intellectual disabilities may also opt 
to pursue guardianship. If a child with an intel-
lectual disability is not considered competent to 
make independent decisions about finances, 
health, or safety after age 18, an adult caregiver 
may assume the legal role of guardian, which 
grants decision-making power. While there are 
no medications that specifically address the intel-
lectual deficits core to the disability, some indi-
viduals with intellectual disabilities receive 
medications to treat the difficulties commonly 
associated with the condition, such as attention 
problems or behavioral dysregulation. Again, the 
goals of treatment are to help promote indepen-
dent living, support socialization, and improve 
the overall quality of everyday life for individuals 
with intellectual deficits.
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Attention-Deficit/Hyperactivity 
Disorder and Executive 
Dysfunction

Nathan E. Cook and Gina A. Forchelli

 Background and Current Research

Attention-deficit/hyperactivity disorder (ADHD) 
is a common neurodevelopmental disorder, 
occurring in as many as one in ten children and 
adolescents [1] or more than five million chil-
dren and adolescents in the United States [2]. 
Core symptoms include inattention, distract-
ibility, hyperactivity, and/or impulsivity [3]. The 
rate of ADHD diagnosis among clinical samples 
appears to be increasing slightly in recent years, 
with some evidence of differential rate increases 
by age, race, and sex [4, 5]. However, evidence 
from non-referred populations does not suggest 
increased rates of ADHD diagnosis over time [6].

Considerable research across multiple disci-
plines, including psychiatry, psychology, genetics, 

and neuroscience, has focused on ADHD. Recent 
evidence will be briefly summarized here with 
citations for further reference. There appears to 
be consistent evidence from several countries 
suggesting that ADHD is highly heritable [7]. 
However, the most recent genome-wide associa-
tion study meta-analysis did not identify statisti-
cally significant associations, suggesting that the 
effect sizes for ADHD risk variants must be quite 
small or that rare variants account for ADHD’s 
heritability [8]. Several environmental (or non-
genetic) risk factors have been identified such as 
prenatal exposure to lead, cigarette smoke, alco-
hol, and pesticides (reviewed in [7]). Nutritional 
factors, including both certain deficiencies (e.g., 
zinc) and surpluses (e.g., artificial food coloring), 
are considered correlates of ADHD but have not 
been convincingly shown to precede ADHD [9]. 
Additionally, meta-analytic results indicate that 
children from families of low socioeconomic sta-
tus (SES) are more likely to have ADHD com-
pared to children from high SES families [10].

Several recent studies have highlighted promi-
nent differences between children with and with-
out ADHD on neuroimaging. Structural findings 
have implicated the basal ganglia and limbic 
areas in ADHD [11]. Recent evidence has iden-
tified smaller cortical volume, cortical surface 
area, and average cortical thickness in youth with 
ADHD compared to controls without ADHD 
[12]. In terms of differential brain functioning, 
fMRI studies have identified abnormalities in 
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neural networks related to attention and executive 
functioning [13]. More specifically, fMRI studies 
indicate underactivity in several regions that tend 
to mirror the structural findings, namely, frontal 
regions (such as the anterior cingulate and dorso-
lateral prefrontal cortex), parts of the basal ganglia, 
thalamus, and parietal cortices (reviewed in [14]). 
Additionally, functional connectivity abnormali-
ties have been reported in youth with ADHD [15]. 
A recent review summarizes evidence regarding 
the neural mechanism of ADHD [16].

Regarding the assessment of learning needs 
among youth with ADHD, many researchers 
have documented considerable neurocogni-
tive vulnerabilities associated with pediatric 
ADHD.  Meta-analytic evidence suggests that 
ADHD is most strongly and consistently asso-
ciated with weaknesses in response inhibition, 
vigilance, working memory, and planning [17]. 
Multiple studies have also established that pro-
cessing speed, including reaction time, is nega-
tively impacted in children and adolescents with 
ADHD [18, 19]. Of note, reaction time variability 
appears to be an important consideration when 
examining neurocognitive test performance in 
youth with ADHD.  Specifically, a recent meta-
analysis suggests that youth with ADHD may be 
more variable in their response speed rather than 
slower overall compared to typically develop-
ing peers [20]. (More information regarding the 
assessment of these domains of cognitive func-
tioning is provided below.)

Many of these neurocognitive vulnerabilities 
are generally subsumed under the overarching 
concept of executive dysfunction. Executive 
functioning (EF) refers to a variety of higher-
order cognitive processes involved in directing 
and managing one’s learning and behavior and 
can be broadly defined as the regulation and 
maintenance of behavior to achieve optimal per-
formance toward a future goal. It is considered 
the manager of cognitive processes necessary 
to make decisions and adapt in complex situa-
tions and has been described as the “maestro” 
or “boss” of the brain [21]. Although there 
is general agreement regarding the overarch-
ing concept of EF, there are some differences 
in conceptualization regarding which specific 

component processes and sub-skills fall under 
the EF umbrella [22]. Factor analyses have 
identified several subdomains that encompass 
EF. Most studies have identified the following as 
core EF skills: inhibition, working memory, and 
cognitive flexibility [23–26], though some refer 
to working memory as “monitoring” or “updat-
ing.” Further, these three superordinate factors 
encompass many activities and sub-skills such 
as controlling attention, planning, organizing, 
evaluating, and modifying behavior [23, 24, 27]. 
More recently, researchers have begun to dif-
ferentiate between “hot” and “cool” EFs [28]. 
More specifically, “cool” EFs encompass non-
emotionally laden functions (e.g., planning an 
essay, remembering multi-step directions), while 
“hot” EFs involve emotionally or motivation-
ally salient decision-making and goal-directed 
behavior (e.g., gambling, risk-taking, delayed 
gratification).

Ultimately, ADHD is defined and diagnosed 
behaviorally. That is, the diagnostic symptoms 
include behavioral manifestation of problems 
with attentional and behavioral control. For 
example, inattention might be characterized phe-
notypically by failing to give close attention to 
detail, making careless errors, difficulty remain-
ing focused during conversations, being seem-
ingly distracted even in the absence of obvious 
distractors, starting tasks but failing to complete 
them, difficulty remaining organized, poor time 
management, losing things, forgetting to com-
plete tasks, etc. [3]. Problems with hyperactivity 
and impulsivity might be characterized pheno-
typically by frequent fidgeting and motor rest-
lessness, difficulty engaging in activities quietly, 
being unable or uncomfortable sitting still or not 
moving for an extended time, talking excessively, 
difficulty waiting for one’s turn during conversa-
tion, difficulty waiting in lines, interrupting into 
conversations, starting to use other people’s things 
without asking permission, etc. [3]. Difficulties 
and problems in these areas are expected to be 
present before age 12, occur in multiple settings 
(e.g., home, school, work, socially, etc.), persist 
for 6 months or more, and are inconsistent with 
developmental level and directly impact daily 
functioning [3].
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 Assessing ADHD and Executive 
Dysfunction

Many of the symptoms and problems associated 
with ADHD are evident without comprehensive 
neuropsychological evaluations, but youth with 
ADHD frequently receive such clinical ser-
vices. For example, a recent survey of pediatric 
neuropsychologists indicates that ADHD is the 
most common condition leading to neuropsy-
chological evaluations [29]. Although symptoms 
of attention and hyperactivity/impulsivity are 
diagnosed behaviorally through rating scales and 
observations rather than via specific neuropsy-
chological test findings (i.e., behavioral manifes-
tations of inattention rather than difficulty with 
sustained attention on a neurocognitive test), an 
evaluation may provide useful information that 
informs clinical care and treatment/management. 
For example, repeat neurocognitive testing could 
be undertaken prior to and following a psycho-
stimulant trial. Further, pediatric ADHD com-
monly co-occurs with several and, in some cases, 
quite prominent neurocognitive challenges and 
vulnerabilities. These challenges along with any 
relevant social, emotional, academic, or other 
functional difficulties can be identified via neu-
ropsychological evaluation in an effort to provide 
comprehensive, individualized clinical care for 
patients [30].

This section will summarize various measures 
used to assess pediatric ADHD and identify rel-
evant learning needs as well as test results that 
are common among youth with ADHD.  First, 
there are a few important caveats to address. 
Maintaining a developmental perspective is criti-
cal because perhaps as many as 85% of youth 
diagnosed with ADHD will no longer meet full 
diagnostic criteria and around 40–60% will dem-
onstrate partial remission by adulthood [31]. That 
is, a sizeable proportion of pediatric patients who 
are diagnosed with ADHD will no longer dem-
onstrate clinically significant symptoms into 
adulthood. Additionally, regarding neuropsycho-
logical test results, many of the neurocognitive 
and executive functioning weaknesses described 
below are not unique to ADHD but, in fact, are 
seen across a wide variety of clinical disorders. 

Thus, no test result or “pattern” of results can 
be considered pathognomonic or diagnostic of 
ADHD. Furthermore, mounting research evidence 
highlights that healthy children and adolescents 
will present with some “low” neuropsychological 
test scores or those considered to fall below age 
expectations and might suggest “impairment” or 
“deficit” [32, 33]. This relatively common find-
ing is important to bear in mind when reviewing 
test findings. Lastly, an additional consideration 
to be aware of when reviewing assessment results 
is whether the youth took psychostimulant med-
ication (if prescribed) on the day of testing, as 
some evidence suggests this can influence neuro-
cognitive test performance [34].

With these caveats in mind, when reviewing 
neuropsychological test results, as noted above, 
there does not seem to be a characteristic “profile” 
in overall intellectual performance (e.g., IQ) in 
children or adolescents with ADHD.  However, 
verbal comprehension and perceptual reason-
ing skills tend to be well-preserved with vulner-
abilities generally noted in working memory and 
processing speed (see, e.g., [35]). For example, 
on the Wechsler Intelligence Scale for Children, 
5th Edition (WISC-V; [36]),  this constellation 
of findings might be reflected by a statistically 
significant and uncommon (i.e., low base rate) 
difference between the General Ability Index 
(GAI) and the Cognitive Processing Index (CPI). 
Cognitive subtests assessing mental calculation 
(WISC-V Arithmetic) and fine motor response 
and decision speed (Coding) show the larg-
est magnitude differences between youth with 
ADHD and matched controls without ADHD 
[37]. Overall, primary differences between youth 
with ADHD and matched controls appear in the 
domains of working memory, graphomotor pro-
cessing speed, and rapid, automatic naming [37].

There are a variety of published tests and 
measures utilized to assess attention, hyper-
activity, impulse control, and other executive 
functions. These include behavior rating scales 
and performance-based tests. Behavioral rat-
ing scales address the observable phenotypes 
of ADHD, including attention problems and 
hyperactivity/impulsivity, as well as EF and are 
typically  completed by informed adults such as 
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parents/guardians and teachers. Depending on 
the age and development level of the child/ado-
lescent, their own self-report of symptoms can be 
sought. Performance-based assessment of atten-
tion, hyperactivity, and EF involves the use of 
standardized tasks and measures. Some specific 
examples of both rating scales and performance-
based tests are included below, along with poten-
tial results on these measures that have been 
reported in association with ADHD.

In general, it is important for evaluators to 
use both behavioral and performance-based 
measures to assess attention, impulsivity, and 
other executive weaknesses. Children may pres-
ent differently in a one-on-one testing situation 
but show significant attentional and/or executive 
weaknesses in more naturalistic settings (e.g., 
home, school). In certain circumstances, exam-
iners can provide support and scaffolding during 
the testing session that might obscure a child’s 
executive weaknesses by, for example, telling 
them how and when to complete tasks and pro-
viding consistent feedback. Further, the testing 
situation is designed to provide minimal distrac-
tion, which is likely dissimilar, to a degree, from 
a more dynamic school classroom.

 Behavioral Rating Scales

Several behavioral rating scales to assess for 
symptoms of ADHD are in common use. Many 
available scales specifically target and assess 
for symptoms of ADHD, including attention 
problems as well as hyperactivity/impulsivity. 
Examples include the Vanderbilt Assessment 
Scales [38] and the Conners 3 [39]. Other gen-
eral, omnibus behavioral rating scales that 
assess a broad range of psychopathology typi-
cally include scales relevant to the assessment of 
ADHD.  For example, the Behavior Assessment 
System for Children, 3rd Edition (BASC-3; 
[40]), includes primary scales assessing attention 
problems and hyperactivity and also provides an 
ADHD Probability Index. Similarly, the Child 
Behavior Checklist (CBCL; [41]) includes an 
Attention Problems scale as well as an Attention-
Deficit/Hyperactivity DSM-oriented scale.

In terms of executive functioning, the Behavior 
Rating Inventory of Executive Functioning 
(BRIEF2; [42]) is a checklist that assesses for 
behavioral evidence of various EF abilities. 
Raters assess the frequency of certain behaviors, 
allowing for age-corrected standard scores from 
the following scales: Emotional Control, Initiate, 
Inhibit, Organization of Materials, Plan/Organize, 
Self-Monitor, Shift, and Working Memory. 
Elevated scores (T ≥ 65) will likely be highlighted 
in an evaluation report. In particular, elevations on 
the Working Memory and Inhibit subscales will 
be of interest for youth with ADHD, although 
weaknesses across all EF subdomains are not 
uncommon. Several other standardized question-
naires measure EF including the Comprehensive 
Executive Function Inventory (CEFI), a 100-item 
questionnaire assessing EF strengths and weak-
nesses from ages 5 to 18 [43]. Moreover, a com-
monly used broadband measure of emotional 
and behavioral functioning, the aforementioned 
BASC-3, includes several EF subscales including 
a Problem-Solving Index, an Attentional Control 
Index, a Behavioral Control Index, an Emotional 
Control Index, and an Overall Executive 
Functioning Index [40].

 Performance-Based,  
Psychometric Tests

Traditional performance-based or “psychomet-
ric” neuropsychological tests tend to measure the 
“cool” EFs. A list of measures, organized by the 
skill or domain assessed, can be found in Table 8.1. 
There are test batteries that include a subset of tests 
to assess attention, hyperactivity, and executive 
function in children, such as the NEPSY-II [44]. 
There are also entire batteries of tests explicitly 
focused on attention, such as the Test of Everyday 
Attention for Children, Second Edition (TEA-Ch2; 
[45]), and executive functioning, such as the Delis-
Kaplan Executive Function System (D-KEFS; 
[46]). Additionally, specific tasks have been devel-
oped for more focused assessment or certain skills 
or functions. For example, the Wisconsin Card 
Sorting Task (WCST; [47]) assesses, among other 
skills, cognitive flexibility and set-shifting. There 
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are several computerized continuous performance 
tasks available, such as the Conners CPT 3 [48], 
which assess sustained attention and inhibitory 
control. Individuals with ADHD tend to demon-
strate difficulties with cognitive flexibility and 
switching (e.g., D-KEFS Trail Making : Number-
Letter Switching condition, WCST), planning 
(e.g., D-KEFS Tower Test), controlled/divided 
attention (e.g., D-KEFS Color-Word Interference: 
Inhibition and Inhibition/Switching conditions, 
Conners CPT 3), and verbal fluency (e.g., D-KEFS 
Verbal Fluency: Letter Fluency condition).

Inhibitory control can be assessed by analyz-
ing errors across many tasks (e.g., was the indi-
vidual able to monitor themselves and respond 
appropriately). More traditional measures of 
inhibitory control include the so-called “stroop” 
tasks such as the Stroop Color and Word Test 
[49] and the Color-Word Interference Test from 
the D-KEFS [46] or “go-no go” tasks such as the 
Conners CPT 3, described above [48]. In stroop-
like tasks, individuals are required to pay atten-
tion to stimuli and respond to a novel element. 
Children with ADHD commit significantly more 
errors on such tasks; however, their overall per-
formance can be well within the Average range 
for their age [50].

As noted above, there is little consensus 
regarding an identifiable pattern of performance 
on EF measures among children with ADHD; 
however, deficits tend to be reported on the fol-
lowing tasks:

• Working memory (WM) skills are typically 
assessed through “span tasks,” requiring the 
individual to recall and transform an increasing 

number of sequenced items. Generally, chil-
dren with ADHD perform more poorly than 
children without ADHD on all aspects of WM 
(e.g., verbal short-term memory, visuospatial 
short-term memory, verbal working memory, 
visuospatial working memory; [50]).

• Continuous performance or “go-no go” tasks 
require an individual to respond (e.g., press a 
button) to certain stimuli and stop themselves 
or inhibit responding to a certain target. 
Specifically, on tasks like the Conners CPT 3, 
children with ADHD have a significantly 
harder time consistently distinguishing 
between the target and nontarget stimuli. This 
is called the “Detectability” or “d’” score on 
the CPT 3. Further, children with ADHD will 
generally have more errors (e.g., omissions, 
commissions, perseverations) and show more 
variability as time goes on in the task (e.g., hit 
reaction time SD, variability).

• Cognitive flexibility and set-shifting refer to the 
ability to switch back and forth between tasks 
and mental sets. A traditional measure of cogni-
tive flexibility, the WCST, requires an individual 
to correctly organize a deck of cards according 
to a set of rules and “learn from experience” or 
update/shift their response according to vague 
corrective feedback. This task is generally 
harder for younger children (up to around 8 
years old), but differences according to ADHD 
diagnosis were reported among older children 
(10- to 11-year-olds [51]). Children with ADHD 
commit more perseverative errors on the WCST 
(e.g., they demonstrate poorer ability to switch 
to a new rule when needed). Similarly, the 
D-KEFS Trail Making Test (TMT) assesses an 

Table 8.1 Commonly used performance-based measures of attention and executive functions: some examples

Sustained attention/vigilance Working memory Inhibition Flexibility/shifting
CPT 3
IVA-2
TEA-Ch Sky Search
TEA-Ch Score
NEPSY-2 Auditory Attention

WISC-V/WAIS-IV Digit Span
WISC-V Picture Span
WAIS-IV Arithmetic
DAS-II Recall of 
Digits-Backwards
DAS-II Recall of Sequential Order
WRAML-2 Number-Letter
WRAML-2 Finger Windows

NEPSY-2 Response 
Inhibition
D-KEFS Color-Word 
Interference Test: 
Inhibition
Stroop Color and 
Word Test
CPT 3

WCST
D-KEFS Color-Word 
Interference Test: 
Inhibition/Shifting
D-KEFS Verbal 
Fluency Test: 
Category Switching
D-KEFS Trail Making 
Test: Number-Letter 
Switching
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individual’s ability to shift attention between 
mental sets. As with tasks assessing inhibitory 
control, children with ADHD make signifi-
cantly more errors when required to sequence 
numbers, letters, or switch between the two on 
the TMT [50].

 Common Comorbidities

Several clinical conditions and disorders tend to 
co-occur with pediatric ADHD that can compli-
cate and compound functional difficulties. For 
example, children and adolescents with ADHD 
are at markedly greater risk for comorbid emo-
tional or other neurodevelopmental disorders 
including anxiety, depression, autism spectrum 
disorder, and Tourette’s disorder [52]. Youth with 
ADHD commonly meet diagnostic criteria for 
a specific learning disorder (SLD), with some 
estimates suggesting up to 60% of youth with 
ADHD also meet criteria for an SLD [52, 53]. 
Regarding physical health, youth with ADHD 
appear at increased risk for physical injuries 
[54–56] and, more specifically, traumatic brain 
injury (TBI) [57], compared to youth without 
ADHD. These physical injuries and traumas, in 
turn, commonly carry neurocognitive and emo-
tional health sequelae. For example, decrements 
in attention and information processing speed 
have been documented following severe TBI 
[58], and emotional as well as adaptive function-
ing challenges are consistently reported among 
school-aged children within 2 years of suffering 
a TBI [59]. Clearly, attention to potential comor-
bidities when evaluating youth with ADHD and 
executive dysfunction is strongly indicated.

 Impact on Learning Across 
Development

Given the multiple and, in some cases, consid-
erable neuropsychological adversity faced by 
children and adolescents with ADHD, it is not sur-
prising that their academic achievement is often 
compromised [60]. In this section, we briefly 
describe the development of key neurocognitive 
skills that are commonly impaired in youth with 

ADHD and summarize how these neurocognitive 
vulnerabilities present challenges for learning 
and academic functioning.

Attention is the ability to deploy cognitive 
and mental resources to optimize performance 
toward a goal and can include, for example, the 
ability to analyze and identify the most impor-
tant and relevant stimuli or information [61]. 
Attention can be considered a foundational 
skill underlying many other cognitive abilities 
[62]. Researchers generally describe three com-
ponent processes including selective attention 
(the ability to filter incoming information and 
select which information will be processed), 
sustained attention (also referred to vigilance, 
refers to maintaining attention and focus over 
time), and attentional control (which refers to 
executive functions such as switching or shift-
ing and inhibiting responses) [61, 62]. These 
processes map to specific neural networks with 
unique and differential structural development 
over time; however, some degree of dynamic 
interaction between these three is assumed [61]. 
Initial attention skills develop during infancy 
(e.g., shifting attention from one target to 
another) [61]. Moreover, the underlying physi-
ological maturation for brain areas associated 
with attention develops early in life and contin-
ues into early adulthood [63]. Generally, parent 
and teacher ratings of attention and task-based 
measures of vigilance remain relatively stable 
between ages 5 and 10  years, although there 
does appear to be a subgroup of children whose 
vigilance starts out low and improves steadily 
over that timespan [64].

The critical importance of attention for learn-
ing and academic success has been emphasized. 
Compelling links between selective attention 
and early foundational academic skills, such as 
 language processing, literacy, and mathemat-
ics skills, have been described [65]. During 
the elementary years, ADHD symptoms appear 
associated with lower overall levels and less 
improvement over time in reading skills, namely, 
decoding speed and text comprehension [66]. 
Further, inattentive behaviors measured in the 
first grade are associated with poorer academic 
achievement during middle school and also 
appear to decrease the likelihood of eventual 
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high school graduation and educational achieve-
ment into young adulthood [67].

Working memory is defined as the ability to 
temporarily store and manipulate or transform pre-
sented stimuli [68]. This ability is central to infor-
mation processing and requires multiple systems 
(i.e., auditory systems, visual systems, attention; 
[22]). It is required for individuals to adequately 
perform complex tasks, such as following multi-
step directions. While some researchers utilize 
the term “working memory” explicitly [23–25, 
69], others label this domain “monitoring” [70] 
or “updating” [26]. However, all domain labels 
are generally defined as the ability to work with 
and manipulate information. Studies suggest 
that working memory gradually develops over 
time. Unlike the developmental “spurts” sug-
gested in inhibition research (discussed below), 
cross-sectional studies demonstrate a slower 
increase in working memory performance in chil-
dren between 6 and 14 years of age [25, 69, 71]. 
Additionally, a recent study suggested a signifi-
cant difference between the development of visual 
and verbal working memory in children between 
the ages of 6 and 17 years [72]. However, larger 
samples with longitudinal data report comparable 
developmental change across various subcom-
ponents of working memory [71]. Children with 
working memory weaknesses tend to perform 
more poorly on academic tasks that require the 
child to follow multiple-step directions [73]. Poor 
working memory performance has been positively 
correlated with higher-level cognitive tasks, such 
as reading comprehension, language comprehen-
sion, and mathematics [74], and this relationship 
has been demonstrated in elementary school chil-
dren through adolescence [75].

Cognitive flexibility, or set-shifting, is the 
ability to engage and disengage from different 
aspects within a task [26]. This is essential for 
adapting to changing conditions in the environ-
ment [76]. Similar to working memory, studies 
appear to show a gradual improvement and pro-
gression in flexible thinking through develop-
ment [25, 69]. Children begin to flexibly shift 
between stimuli with minimal error around ages 
6 and 7 years [25, 77]. Improvements in shifting 
ability also appear dependent on the development 
of verbal strategies; that is, the ability to shift 

between visual stimuli develops earlier than the 
ability to shift between verbal materials [78].

Inhibition, or impulse control, mediates an 
individual’s response selection during planning 
and problem-solving [76]. Beginning with ear-
lier research on children with ADHD, Barkley 
[23] hypothesized that inhibition was the corner-
stone ability and was embedded in many other 
EFs, including working memory, self-regula-
tion, and flexible thinking. However, an updated 
model suggests that inhibition is more of an 
“equal partner” with other EF domain abilities, 
namely, working memory and attention. More 
recent models developed among healthy adult 
and child populations suggest that inhibition is a 
crucial factor in the development of EF. Research 
suggests that the ability to effectively inhibit a 
response without error begins to mature around 
the age of 8 years and plateaus around age 14. For 
example, a cross-sectional study found that chil-
dren were able to successfully inhibit a response 
based on a set of learned rules around 7–8 years 
of age and their performance sharply increased 
and then plateaued around 12 years of age [69]. 
Other cross-sectional studies have shown that 
inhibition performance appears to continually 
mature between 14 years [25, 79] and 17 years 
of age [80]. In a classroom, behavioral indicators 
of difficulties with inhibitory control can include 
calling out in class, making tangential comments, 
touching objects without thinking/permission, or 
abruptly leaving their seat. These behaviors may 
impact a student’s ability to manage demands in 
the classroom. A large-scale longitudinal study 
indicated that poor inhibitory control early in life 
is associated with a multitude of negative learn-
ing, physical health (e.g., cardiovascular, respira-
tory, and dental health), and financial outcomes 
as well as substance dependence and criminal 
offending later in life [81].

There are additional, related processes that 
appear more difficult to measure. One example is 
self-regulation and emotional arousal. Regulation 
of mood and emotion has been linked to EF [76]. 
Some researchers have attempted to examine how 
regulation influences EF in early childhood. For 
example, one study reported that a child’s ability 
to restrain themselves from reaching for an attrac-
tive toy when instructed to do so predicted later 
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development of EF [27]. That is, children with 
better self-restraint in toddlerhood performed 
better on some inhibition and working memory 
tasks later during adolescence. However, self-
restraint also predicted poorer shifting, indicating 
that it does not account for all factors involved 
in EF development. This suggests that self-regu-
lation may be involved in early EF development 
but more research is needed within this domain.

Overall, difficulties managing attention and 
executive functions have a significant impact on 
how one can manage their behavior within their 
environment. As such, children with ADHD typi-
cally demonstrate academic underachievement 
and impaired social skills [82], as they struggle 
to continually attend and update information, 
manage behavior or responses across settings/
situations/people, organize and prioritize time 
and work, and quickly/efficiently process infor-
mation. These difficulties can contribute to more 
negative academic outcomes. For example, chil-
dren and adolescents with ADHD are at higher 
risk for placement in special education program-
ming, grade retention, school dropout, and lower 
lifetime educational attainment [82].

 Case Studies

 Johnny Patient

Johnny was a 9-year-old boy who presented for 
an evaluation with an existing diagnosis of a read-
ing disorder, more specifically dyslexia. His early 
developmental and physical health histories were 
unremarkable. His family history was notable 
for anxiety, depression, and learning difficulties. 
In addition to difficulties in reading acquisition, 
from an early age, Johnny demonstrated vulnera-
bilities in his attention and executive functioning. 
For example, his mother reported that Johnny 
has difficulty following multi-step instructions, 
needs reminders to complete daily tasks and 
routines, is chronically disorganized, and has 
notable difficulty initiating tasks. He can also 
tend to be cognitively rigid and stubborn. There 
was no report of excessive activity or impulsivity. 
Johnny was reportedly functioning well socially. 

Prior testing through his school district indicated 
intact overall cognitive skills, age-appropriate 
math skills, and significant weaknesses in read-
ing. A previous neuropsychological evaluation 
documented similar weaknesses in reading, and 
Johnny was diagnosed with a specific learning 
disorder with impairment in reading (i.e., dys-
lexia), but symptoms of ADHD were not noted.

During the current testing session, behav-
ioral observations were notable for excessive 
activity. Johnny was frequently out of his chair 
and moving around the testing room and, when 
seated, would often spin in his chair during tasks. 
Attention and concentration to tasks appeared 
adequate; however, Johnny appeared to have 
difficulty with tasks requiring sustained mental 
effort. He frequently complained of tasks being 
“boring” and required copious encouragement 
from the examiner to persist with tasks.

Consistent with his school testing, evaluation 
results revealed marked weaknesses in founda-
tional reading skills, including scores on tests of 
sight word reading, phonological processing and 
decoding, as well as reading fluency that fell con-
siderably below age-based expectations. These 
findings were consistent with his existing diagno-
sis. Regarding attention and executive function-
ing, test results revealed intact, age-appropriate 
working memory. Per the WISC-V, Johnny dem-
onstrated average auditory (Digit Span) and visual 
(Picture Span) attention and working memory 
spans. On the CPT 3, Johnny committed many 
more perseverations than is typical for his age, 
seemingly responding impulsively. Also on the 
CPT 3, he missed many of the target responses, 
and his reaction time was slower than is typi-
cal for his age, suggesting inattention. However, 
his results were confounded by difficulties with 
sustained effort and motivation during this task. 
Still, it was notable that Johnny had marked dif-
ficulty sitting attentively at the computer to com-
plete this lengthy, boring task. Johnny performed 
exceptionally well on the WCST, demonstrat-
ing strong abstract concept formation, mental 
flexibility, and novel problem-solving abilities. 
His performance was all-the-more impressive 
because Johnny left the room a few times dur-
ing this task, complaining the task was too bor-
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ing. Still, even with these interruptions, he could 
remember the sorting principles and pick up right 
where he left off upon returning to the testing 
room.

In terms of behavioral rating scales, Johnny’s 
mother and teacher completed the BRIEF. Mrs. 
Patient did not indicate any executive function 
weaknesses as all scales fell within normal limits. 
In contrast, Johnny’s teacher indicated clinically 
significant concerns regarding Johnny’s ability to 
begin a task or activity and independently gener-
ate ideas or problem-solving strategies (Initiate 
scale), hold information in mind in order to com-
plete a task (Working Memory scale), anticipate 
future events and develop appropriate sequen-
tial steps to carry out a task as well as appreci-
ate main ideas and key concepts (Plan/Organize 
scale), and organize his environment and mate-
rials (Organization of Materials scale). Johnny’s 
mother and teacher also completed the BASC-2 
(the predecessor to the BASC 3 described above), 
a broadband questionnaire assessing a child’s 
behavioral and emotional functioning. Mrs. 
Patient reported borderline elevations (At-Risk 
range) regarding Johnny’s short attention span 
and tendency to be easily distracted (Attention 
Problems scale) as well as mild difficulty orga-
nizing daily chores and needing reminders 
to brush his teeth (Activities of Daily Living 
scale). In the school setting, borderline concerns 
(At-Risk range) were raised regarding Johnny’s 
frequent worry and nervousness (Anxiety scale) 
and poor handwriting as well as reading and 
spelling problems (Learning Problems scale). 
Neither his mother nor his teacher endorsed any 
concerns regarding hyperactivity or impulsivity, 
which were noted as prominent behavioral obser-
vations during testing. Further, Johnny’s mother 
also completed an ADHD symptom checklist and 
did not endorse clinically significant inattentive 
symptoms (endorsed three of nine symptoms, 
clinical cutoff is six) or hyperactive/impulsive 
symptoms (endorsed zero of nine symptoms).

In this case, behavioral observations and 
certain test results suggested vulnerabilities in 
attention and hyperactivity. However, neither par-
ent nor teacher report indicated clinically signifi-
cant difficulties or symptomatology. Therefore, 

a formal diagnosis of attention-deficit/hyperac-
tivity disorder was not supported. Still, Johnny 
appeared at risk for difficulties in attention/con-
centration as well as excessive activity, and sup-
ports focused on these vulnerabilities for both the 
home and school settings were recommended in 
the neuropsychological evaluation report.

 Jane Student

Jane was an 8-year-old girl who was referred for 
a neuropsychological evaluation due to concerns 
of anxiety and difficulty in processing language. 
She did not carry any formal psychiatric diag-
noses but had been placed on an Individualized 
Education Program (IEP) with an educational 
diagnosis of ADHD.  In terms of case history, 
labor was induced due to Mrs. Student experienc-
ing preeclampsia. No birth complications were 
noted. Perinatal history was significant for jaun-
dice which resolved after 4  days. Jane met her 
developmental milestones within normal limits 
and her medical history was unremarkable. She 
was reported to have difficulty initiating sleep 
and also sleepwalk. Family medical history was 
significant for Hashimoto’s disease, heart dis-
ease, and hypertension. Regarding mental health 
history, Jane presented with some current symp-
toms of anxiety and perfectionism and reportedly 
demonstrated separation anxiety early in life. 
Jane was reportedly very shy and did not like 
being the center of attention but was functioning 
well socially overall. Further, Mrs. Student noted 
that Jane was fairly negative and self-critical at 
times. Family psychiatric history was significant 
for anxiety, depression, bipolar disorder, and 
learning problems. Academically, when Jane 
began first grade, she had difficulty keeping up 
in class. She received special education services 
since that time and was currently a third grader. 
Per parent report, Jane had no reading concerns 
but was having difficulty understanding math 
concepts. Per school report, Jane’s math dif-
ficulties appeared closely associated with and 
potentially secondary to her difficulty in sustain-
ing attention. Jane’s Individualized Education 
Program (IEP) included several accommodations 
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to address her attention weakness, mathematics 
support from a special educator or paraprofes-
sional in the general education classroom, and 
weekly pullout occupational therapy (to promote 
her ability to attend).

During the neuropsychological evalua-
tion, Jane exhibited long response latencies and 
appeared hesitant to guess or provide an answer 
that she was not confident was correct. Overall, 
she appeared attentive and remained on task. 
Test results revealed that Jane had mild diffi-
culty with her immediate auditory attention and 
memory span (WRAML2 Sentence Memory). 
On the WISC-V, Jane demonstrated Average 
overall working memory. However, her perfor-
mances within the working memory index were 
variable. Her auditory attention and memory 
span (Digit Span) fell toward the bottom of the 
Average range, and her visual working memory 
skills (Picture Span) were much stronger and in 
the High Average range. Jane’s processing speed 
was also assessed on the WISC-V and fell in the 
Low Average range overall, although once again 
her performances within this domain were vari-
able. Jane scored in the Average range on a test 
requiring rapid visual scanning and decision speed 
(Symbol Search). She had more difficulty on a 
test that required her to integrate visual scanning, 
learning, and fine motor response speed (Coding), 
earning a score in the Low Average range. On the 
CPT-II (the predecessor to the CPT 3 described 
above), Jane’s performance did not indicate 
clinically significant problems with attention or 
impulsivity, suggesting that on a highly struc-
tured, individual task with minimal distraction, 
Jane can demonstrate strong sustained attention 
and focus. On the WCST, Jane performed well 
overall, demonstrating intact abstract concept 
formation and problem-solving. She committed 
slightly more non-perseverative errors on this task 
than was typical for her age (Low Average range). 
These were seen after Jane solved the first “cat-
egory” rather quickly (i.e., identified and matched 
the cards to the first organizing principle) but was 
unable to identify the second organizing principle 
right away. However, once Jane solved the second 
principle, she proceeded through the task effec-
tively, and, again, her overall performance was 
within normal limits for her age. On the D-KEFS 

Trail Making Test, Jane had considerable dif-
ficulty switching between sequencing letters 
and numbers (number-letter switching), scoring 
below age expectations. On the TEA-Ch, both 
Jane’s visual attention (Sky Search) and auditory 
attention (Score!) were intact for her age.

In terms of behavior rating scales, Jane’s 
mother completed the BRIEF and endorsed 
clinically significant executive function weak-
ness with regard to Jane’s ability to begin a task 
or activity and independently generate ideas or 
problem-solving strategies (Initiate scale), hold 
information in mind in order to complete a task 
(Working Memory scale), and anticipate future 
events and develop appropriate sequential steps 
to carry out a task as well as appreciate main ideas 
and key concepts (Plan/Organize scale). Further, 
on the BASC-2, Mrs. Patient’s responses sug-
gested that Jane exhibited clinically significant 
inattention (Attention Problems scale, e.g., has a 
short attention span, is easily distracted) as well 
as social anxiety (Withdrawal scale, e.g., shows 
fear of strangers, is shy around others). Results 
also indicated borderline elevations (At-Risk 
range) with regard to impulsivity/hyperactivity 
(Hyperactivity scale) and socially aloof behav-
ior (Atypicality scale, e.g., often stares blankly, 
acts confused, sometimes seems unaware of 
others). Additionally, mild adaptive functioning 
weaknesses were reported with regard to Jane’s 
adaptability (e.g., never recovers quickly after 
a setback), leadership skills (e.g., never joins 
clubs or social groups, has some difficulty mak-
ing decisions), and activities of daily living (e.g., 
difficulty following regular routines, never orga-
nizes tasks or chores well). Lastly, Mrs. Patient 
completed an ADHD Behavior Checklist and 
endorsed six out of nine symptoms of inattention 
but did not endorse symptoms of hyperactivity or 
impulsivity.

Taken together, Jane exhibited notable execu-
tive functioning weaknesses, with particular 
vulnerability on less structured tasks and tasks 
requiring multiple steps. Also, parent report and 
her educational record were both significant for 
difficulty sustaining attention. Given Jane’s his-
tory, presenting complaints, and test results from 
the current evaluation, a diagnosis of ADHD (pre-
dominantly inattentive presentation, mild current 
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severity) was made. However, it was important 
to highlight for her parents and her educational 
team that under conditions of increased structure 
and when she was not fatigued, Jane could sum-
mon extraordinary focus. Unfortunately, she had 
difficulty consistently applying those skills, par-
ticularly during tasks requiring multi-step proce-
dures, planning, and organization. A concern for 
Jane was that her vulnerabilities might become 
more pronounced over time as academic demands 
increase. Additionally, Jane’s executive function-
ing weaknesses and attention problems appeared 
to be exacerbated by her anxiety. Parent report 
indicated notable anxiety, particularly regarding 
social situations. Further, during the interview, 
Mrs. Patient reported that Jane appears quite shy. 
Moreover, behavioral observations during testing 
included several instances when Jane appeared 
anxious about her performance and seemingly 
quite concerned about getting the answer “right.” 
Although not rising to the level of clinical sig-
nificance at the time of evaluation, her anxious 
symptoms required close monitoring, and Jane 
was judged to likely benefit from intervention 
and support to manage her anxiety.

 Summary and Discussion

A few key features of these two cases bear men-
tioning. First, it is noteworthy that in the first 
case (i.e., Johnny), behavioral observations and 
certain test results appeared to strongly suggest 
problems with inattention and hyperactivity, but 
neither parent nor teacher report indicated clini-
cally significant difficulties or symptomatology. 
In contrast, in the second case, tests of atten-
tion and executive functioning were “normal,” 
and, behaviorally, she was attentive and on task 
and demonstrated good behavioral control dur-
ing testing. Thus, it is important to appreciate 
the potential inconsistencies between behavioral 
observations during testing, performance-based 
test scores, and parent as well as teacher report of 
behavioral symptoms in daily life. Test findings 
described in neuropsychological reports may or 
may not align closely with ratings of a child or 
adolescent’s behavior at home and/or at school. 
It is also noteworthy that weak performance on 

a performance-based test of attention does not 
necessarily lead to a diagnosis of ADHD.  For 
example, in the cases presented, the patient who 
was diagnosed with ADHD performed quite 
well on a computerized test of sustained atten-
tion, while the other patient performed poorly on 
the same test but did not meet diagnostic crite-
ria for ADHD. Lastly, these cases highlight the 
potential for co-occurring neurodevelopmental 
problems (such as learning disorder) and/or emo-
tional health problems (such as anxiety) to mimic 
or magnify ADHD-like symptoms.

 Best Practices for Supporting ADHD 
and Executive Dysfunction

 Supporting ADHD

Pharmacological treatment has well-established 
efficacy for ADHD. For example, meta-analytic 
findings indicate that stimulant medication can 
reduce the behavioral symptoms of ADHD, and 
the improvement appears to be roughly compa-
rable in inattentive symptoms and hyperactivity/
impulsivity [83]. Moreover, recent meta-analytic 
evidence has suggested that stimulant medica-
tion can also improve cognitive functioning in 
children and adolescents with ADHD, including 
memory, reaction time, reaction time variability, 
and response inhibition [34]. While pharmaco-
logical treatment is associated with significant 
reduction of inattention and hyperactivity/impul-
sivity, certain psychosocial and executive func-
tion difficulties often remain [84, 85]. Research 
has demonstrated that children with ADHD ben-
efit from an approach that combines both phar-
macological and behavioral interventions. Some 
empirically based interventions and potentially 
beneficial strategies are discussed below.

Three broad types of school-based inter-
ventions for children with ADHD have been 
described: behavioral interventions, academic 
interventions, and self-regulatory interventions 
[86]. Research shows the strongest evidence for 
behavioral interventions. These should “set up” 
the expectations and consequences for certain 
behaviors and include “proactive strategies,” 
such as reminding students of classroom rules 
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throughout the day and using nonverbal cues to 
redirect behavior (e.g., hand on their shoulder or 
tap on their desk). These strategies can bring less 
attention to the negative behavior. Teacher atten-
tion is another strategy, where positive praise is 
provided to children who are engaging in socially 
desirable behavior (e.g., “I love how you are qui-
etly completing your worksheet!”). Token rein-
forcement/response-cost plans and daily report 
cards can also be used, where reinforcers (e.g., 
sticker, smiley face) are provided for achieving a 
specific behavioral expectation (e.g., sitting qui-
etly for 5 min).

Targeted academic interventions also are ben-
eficial for many of these students, as children 
with ADHD are at a higher risk for academic 
decline. These can include explicit instruction, 
where the teacher reviews what is to be learned 
at the beginning of the lesson, presents skills 
in small incremental steps, and continuously 
assesses for understanding during instruction. 
Computer-assisted instruction (CAI) is another 
method that can be more engaging for students 
with attention difficulties. Further, peer tutoring, 
where students work in pairs and help each other 
practice academic skills, can be beneficial.

Self-regulatory interventions are a third strat-
egy aimed to promote a child’s ability to con-
trol their behavior across environments. In this 
approach, a target behavior is identified (e.g., 
recognize when they are attending to a task) 
and asked to record/monitor their performance 
on this behavior. Further, children with ADHD 
can exhibit difficulties with appropriate social 
interactions with peers, such as higher rates of 
noisy, disruptive, and rule-violating behavior that 
makes them more susceptible to social rejection 
and isolation [87]. There does not appear to be 
a “well-established” intervention for the social 
problems among children with ADHD; however, 
there are positive results for use of social skills 
training programs [88].

At home, similar interventions can be imple-
mented to manage expectations. Parents can use 
behavioral interventions noted above to increase 
a child’s ability to complete homework or assist 
with chores. Praise and positive attention are bene-
ficial to increase adaptive and desirable behaviors.

While ADHD symptoms tend to decrease 
with age, adolescents with ADHD still exhibit 
significant difficulties managing themselves in 
their environment. Adolescents with ADHD have 
significantly lower grades, higher dropout rates, 
and increased delinquency and substance use and 
are less likely to pursue postsecondary education 
[89]. School-based supports aim to help students 
independently manage the increased academic 
demands. For example, many schools provide 
accommodations for students with ADHD, 
such as providing extended time to complete 
an assignment or test. These accommodations 
can often be clinically indicated based on spe-
cific test findings, such as a deficit in processing 
speed. Unfortunately, the scientific evidence base 
regarding the direct benefit for many of these 
supports is limited [90].

 Supporting Executive Dysfunction

Comparatively, more research has explored 
executive function interventions. A meta-anal-
ysis reviewed cognitive and executive function 
training programs intended to improve cogni-
tive, academic, and behavioral skills in children 
with ADHD [91]. Two types of non-pharmaco-
logical treatment options for EF-related deficits 
in children with ADHD were identified. The first 
approach involves “facilitative” training, where 
children engage in activities (usually computer-
based) to strengthen areas of EF weakness. 
Meta-analytic results from 17 studies involving 
facilitative EF training in children with ADHD 
indicated small to negligible change. The authors 
postulate that findings might be due to incon-
gruence between the intervention and the area 
of greatest impairment in children with ADHD 
(e.g., focusing on improvement of phonological 
short-term memory and not more complex use of 
working memory).

A second approach to EF intervention is to aid 
the child in developing compensatory strategies, 
which are practiced by the child in individual 
coaching/therapy sessions or are a result of envi-
ronmental/curricular restructuring (e.g., break-
down multi-step directions). Two school-based 
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programs to increase EF skills (e.g., planning, 
organization) are the Challenging Horizons 
Program (CHP) and the Home Organization and 
Planning Skills (HOPS) intervention (reviewed 
in [92]). The CHP can be implemented as an 
after-school program or mentor/coach model to 
improve organization and homework tracking. 
The HOPS program requires weekly sessions 
during the student’s school day and two family 
meetings to promote generalization of skills to the 
home environment. Meaningful gains have been 
noted across studies in social, academic, and fam-
ily functioning.

Clinicians and researchers have also sug-
gested individual EF coaching/tutoring as 
a helpful intervention for children with 
ADHD.  However, there are few empirical 
studies supporting the effectiveness of such 

programs [93]. A model with good face valid-
ity is the practitioners’ guide Executive Skills in 
Children and Adolescents: A Practical Guide to 
Assessment and Intervention [94].

 Conclusion

In summary, considerable research and clinical 
efforts have focused on developing an evidence 
base regarding best practices in assessing and sup-
porting the learning and developmental needs of 
youth with ADHD. To support child psychiatrists 
in their work with these children and young adults, 
we close this chapter by listing some potential 
learning accommodations and supports that we 
commonly recommend for patients with ADHD 
and/or executive dysfunction (see Table 8.2).

Table 8.2 Potential learning accommodations/supports for patients with ADHD and/or executive dysfunction

Inattention
  Preferential seating at the front of class as a means of reducing sources of distraction in the classroom
  Separate, quiet room to take tests
  Extended time (at least time-and-a-half) for all assignments, classroom tasks, and standardized tests
  Brief, concise directions
  Call patient by name and establish eye contact before providing directions or, when giving directions to the 

whole class, use cues such as “Eyes and ears on me!”
  Have patient repeat and rephrase important information, especially instructions for tasks, to ensure she was 

attending
  Draw patient’s attention to the main idea and check in with her at the beginning of the task to assure she is on 

track and understands what is expected of her
Hyperactivity/impulsivity
  Permission to stand or fidget with objects to stay stimulated or be provided with movement breaks
  If there are behavioral control challenges in classroom, a Board Certified Behavior Analyst (BCBA) should be made 

available to consult with classroom teachers to help with developing behavioral programs to build patient’s 
regulation skills in the classroom. The BCBA should also be available to consult with patient’s parents to provide 
guidance regarding how to keep behavioral interventions consistent across home and school settings

  Implementation of a “Daily Behavioral Report Card” may be beneficial to assist with the monitoring undesired 
behaviors (website: http://ccf.buffalo.edu/resources_downloads.php)

Executive dysfunction
  To support weaknesses in self-monitoring, prompting and reminders to work slowly and carefully as well as to 

double-check work for accuracy might be helpful
  To support organizational difficulties, teachers might assist the student in breaking down large tasks into smaller 

steps
  To support shifting difficulties, teachers might make clear to the student that instruction on one topic has ended 

and allow extra time before moving on to another topic
  To support difficulties in cognitive flexibility and shifting, teachers might provide advanced warnings of 

upcoming transitions
  It might be helpful to provide prompting and reminders to organize belongings, prioritize assignments, break 

tasks into steps, and plan out the most efficient approach to completing a task
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Autism Spectrum Disorders

Drew C. Coman

 Introduction

Children and adolescents with autism spectrum 
disorder (ASD) display an array of individual 
differences in their social-emotional, communi-
cative, and behavioral symptom profiles, as well 
as variability in their developmental trajectories 
and treatment outcomes. Accordingly, within the 
specific field of clinical assessment of ASD, there 
is a quote which is frequently stated: “If you’ve 
met one person with autism, you’ve met one per-
son with autism (often credited to Dr. Stephen 
Shore).” Mundy et  al. [33] provided one theo-
retical model and framework for this heterogene-
ity that suggests that in addition to the multiple 
syndrome-specific etiological pathways that are 
involved in ASD (i.e., multiple genetic, epigen-
etic, and neurodevelopmental factors; [12]), there 
are likely a myriad of non-syndrome-specific 
modifier processes (e.g., individual differences 
in self-monitoring, social attribution, motivation, 
behavioral activation/inhibition systems, and 
environmental factors) that alter the expression 
and contribute to the array of phenotypic dif-
ferences of the disorder. In other words, as with 
most psychopathology and neurodevelopmental 
disorders, ASD is best understood within a bio-

psychosocial framework. Given the complexity 
of this syndrome, one of the overarching goals 
for psychiatrists and related professionals work-
ing with individuals with ASD is to continue to 
develop and utilize reliable and valid assessments 
and, importantly, accurately interpret evaluation 
results (e.g., neurodevelopmental, neuropsycho-
logical, or psychoeducational testing) to inform 
treatment and educational programming for their 
patients and families. To assist with this ever-
evolving process, provided here is an overview 
of the current state of the research on ASD, a dis-
cussion of early signs and symptoms of ASD and 
their associated impacts on learning, and a review 
of best practice assessments tools. Additionally, 
this chapter will discuss common comorbid con-
ditions and their effects on test results, will pro-
vide a case study, and will review best practices 
for both school- and home-based interventions.

 Current State of the Research

ASD is a pervasive neurodevelopmental condi-
tion, or a group of symptom-sharing disorders 
given the multiple etiologies and heterogene-
ity (perhaps more appropriately termed ASDs), 
which involves persisting deficits in social 
communication (e.g., poorly modulated eye 
contact, impaired social-emotional reciprocity) 
and social interaction (e.g., difficulties with devel-
oping, maintaining, and understanding social 
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relationships) across settings and throughout 
an  individual’s life span [1]. Additionally, what 
often sets ASD apart from other conditions (e.g., 
social anxiety disorder [social phobia], atten-
tion-deficit/hyperactivity disorder [ADHD]) is 
the presence of restricted, repetitive patterns of 
behaviors, interests, and/or activities (e.g., nar-
row, atypical or fixated interests, atypical motor 
mannerisms, and sensory processing issues 
[1]). It is a condition that affects all racial, eth-
nic, and socioeconomic groups. Efforts are also 
being made to identify specific gender differ-
ences within this population as sex may serve 
as another moderator resulting in further het-
erogeneity within this disorder (see [26]).

The Centers for Disease Control and 
Prevention [5] currently estimates that 1  in 68 
children (1 in 42 boys, 1 in 189 girls, i.e., approx-
imately 5 times more common in males than 
females) in the United States is diagnosed with 
ASD. Notably, different research methodologies 
have resulted in even higher estimates as of late. 
While many of the specific factors (e.g., envi-
ronmentally based) that may have contributed to 
the frequently and alarmingly referenced “rise 
in prevalence rates” have yet to be identified, 
the more recent broadening of the definition of 
ASD; the increased level of understanding of the 
syndrome across research, clinical, and nonclini-
cal settings (e.g., schools); and the development 
and improved access to sophisticated assess-
ment tools all likely play an integral role in the 
increase in prevalence. Generally, this discussion 
requires that the differences between the terms 
“incidence” and “prevalence” are strongly con-
sidered. Incidence is the number of individuals in 
a population in whom the condition begins within 
a specified time period (e.g., tracking rates of 
increase of identified children with ASD across 
a 1-year timeframe), versus prevalence, which 
refers to the number of individuals in a popula-
tion at a particular time point (i.e., a snapshot 
of how many individuals have a diagnosis on a 
particular day [18]). Thus, while the prevalence 
of ASD has certainly increased, it is not entirely 
clear at this time whether the incidence has fol-
lowed suit.

In terms of etiology and risk factors for 
ASD, by and large the extant literature suggests 
that there is likely a myriad of causes, although 
specific pathways remain somewhat elusive. 
However, various research camps have supported 
that genes play an integral role. Heritability esti-
mates for ASD have historically ranged from 37% 
to higher than 90% based on twin concordance 
studies [3, 14, 48], and more recent work contin-
ues to suggest a range of estimates from moderate 
(e.g., 38%; [20]) to high levels of genetic herita-
bility (e.g., 64–94%; [51]). Children who have 
a sibling with autism are at higher risk (2–18%) 
for this condition as well [39]. Importantly, Yuen 
et  al. [53] recently illustrated the substantial 
genetic heterogeneity that exists in ASD, demon-
strating the notion that affected siblings do not 
necessarily inherit the same autism-risk genes 
from their parents. This work highlights not 
only the polygenic nature that is involved in this 
complex syndrome but it also suggests that the 
culpable genes that were passed from the parents 
to affected “child A” will not necessarily be the 
same autism-causing genes that will increase the 
risk that child A’s sibling may have in develop-
ing the condition. Additionally, there have been 
certain genetic or chromosomal conditions, such 
as Fragile X syndrome, in which ASD is more 
common [19]. There is also some evidence for 
higher risk with certain prescription drug intake 
during pregnancy (e.g., valproic acid and thalido-
mide), and research has suggested that the age of 
parents and low birth weight may be contributing 
factors as well [6, 13, 50]. Moreover, there are 
several neural and brain anatomical abnormali-
ties that have been associated with ASD, includ-
ing aberrant brain activity or neural markers 
[41] and early brain overgrowth and dysfunction 
evidenced within the prefrontal and temporal 
cortex [49]. There is one factor that we know 
that does not cause ASD: vaccines (see [37]). 
Currently, ongoing and comprehensive efforts 
are being made to further elucidate and/or iden-
tify the genetic, environmental, epigenetic (i.e., 
gene-environmental interactions), pre-/perinatal, 
brain anatomical, and other neurodevelopmental 
factors that are at the etiology of this complex 
condition.
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 Early Signs, Symptoms, 
and the Impacts on Learning 
and Development

ASD can be identified as early as 18  months 
or younger, and it is most reliably diagnosed 
at 2  years of age [30]. However, while these 
symptoms can be overtly observed and for-
mally evaluated via clinical assessment during 
this critical time in development, we know that 
the architecture of the brain begins to develop 
much earlier in the prenatal period (i.e., around 
week 5 of pregnancy). In addition to genet-
ics, a child’s interaction with “the world” and, 
if you will, “the world’s” interaction with that 
child during the pre- and perinatal periods and 
beyond begin to alter neural connections, prun-
ing, and neural functional connectivity (e.g., 
[41]) and ultimately lay the blueprint for later 
brain architecture and function. More than 700 
synapses are made every second in the first 
years of life. Thus, if a child is biologically 
engineered to develop autism via one or more 
of the multiple etiological pathways, it is then 
plausible that the early signs and symptoms of 
this disorder start to significantly impact that 
child’s learning much earlier than when symp-
toms are identifiable. For example, relative to 
“neurotypical” infants, if an affected (“pre-diag-
nosed”) newborn’s brain responds differently to 
speech sounds as research supports or the child 
has a decreased proclivity to engage in funda-
mental social interactions (e.g., face-to-face 
interchanges with his/her caregivers) or can-
not tolerate being held too long due to an early 
onset of sensory sensitivities, then that child is 
missing out on vital nurturing and early “learn-
ing” opportunities that are important for healthy 
brain development. These early neurodevelop-
mental disturbances, for instance, impaired joint 
attention (i.e., following others’ eyes and facial 
expressions when being directed to look at an 
object; see [33]), have been shown to hinder that 
child’s foundational skill sets that are important 
for early learning and development (e.g., self-
regulation/self-monitoring, attention, language 
acquisition, motor development, etc.). This is 
precisely why early identification is imperative 

in order to establish treatments as early as pos-
sible that will decrease the duration and level of 
adverse impact that ASD symptoms have on a 
child’s learning and maturation.

Even when a child reaches the age range of 
18  months to 2  years and the early signs and 
symptoms of ASD are manifested behaviorally 
and thus can be overtly observed and formally 
evaluated, the process of early identification is 
still not an easy task for clinicians. In fact, on 
average, children identified with ASD are not 
diagnosed until after age 4 [5]. This is largely 
due to the heterogeneity, the vast variability in 
development in all children, and the fact that 
there are several other developmental challenges 
(e.g., speech and language weaknesses) and 
atypical behaviors (e.g., motor delays or stereo-
typies) that can still fall on the cusp of “normal” 
developmental expectations or be associated with 
other conditions (e.g., language disorder, stereo-
typic movement disorder, or global developmen-
tal delay). Delays in development can occur in 
isolation and naturally resolve simply through 
further biological maturation or with early inter-
vention with no long-standing or future impacts 
(e.g., single-word acquisition at 14–15  months 
(versus 12  months) with language acquisition 
progressing as expected from that time point). 
Nonetheless, there are hallmark symptoms 
related to ASD that prominently emerge between 
the ages of 18 months and 5 years in an affected 
child’s life and greatly impede on their learning 
experiences and development. Sometimes these 
concerns are noted earlier as studies have shown 
parents often notice developmental differences 
prior to age 1 [25].

A child’s ability to learn from their social expe-
riences, their acquisition of language, and their 
fine and gross motor development (see [4]) can all 
be impaired due to ASD, and as a result, these vul-
nerabilities can greatly hinder a child’s successes 
within early childhood educational settings (e.g., 
preschool and kindergarten). Children with ASD 
can not only experience challenges with learn-
ing letters and numbers and how to appropriately 
draw and/or trace, but they also have difficulty 
with social relationship development, learning 
how to navigate peers and early social conflicts 
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(e.g., sharing), learning how to adaptively process 
or tolerate certain sensory inputs, and meeting 
fine and gross motor expectations, and they expe-
rience challenges with an array of other important 
school readiness abilities (e.g., self-regulate in 
circle time, follow daily rules and expectations). 
Some of the most common symptoms from the 
ages of 2–5  years that significantly impact a 
child’s early learning experiences and develop-
ment, which are also considered core symptoms 
of this condition, are indicated in Table 9.1. It is 
important to note that any one, or even several, of 
these characteristics do not warrant a diagnosis of 
ASD as a formal clinical evaluation is necessary. 
These are simply early signs and symptoms that 
may warrant follow-up.

The presentation of symptoms of ASD evolves 
across development into the school-aged years on 
into adolescence (i.e., ages 6–17  years) as aca-
demic and learning expectations simultaneously 
increase. Through biological maturation as well 
as the impacts of environmentally based factors 
(e.g., interventions, family supports, educational 
services, or psychosocial stressors), the symp-
toms associated with ASD for a particular youth 
will change. For example, some symptoms may 
remit, some may become more prominent/severe, 
or others may progress into a nuanced behavioral 
manifestation. These changes may occur due 
to the implementation of interventions, or lack 
thereof, in addition to the exponential increase 
in expectations that are set forth in an adoles-
cent’s environment. Even for the highest-func-
tioning children and adolescents with ASD, the 
core symptoms of this syndrome can frequently 
result in academic challenges across most areas, 
including reading, math, and written expression. 
Generally speaking, children and adolescents 
with ASD tend to perform more poorly on stan-
dardized academic testing that involves compre-
hension (e.g., reading) and written expression 
relative to controls but do better (i.e., commen-
surate with estimates of intellectual functioning) 
on mechanical reading, spelling, and math tests 
[18, 32]. Some of the commonly observed symp-
toms associated with ASD within the school-
aged years and into adolescence that can impede 

a youth’s successes within an educational setting 
include the following:

• Persisting challenges with poor or inconsis-
tent eye contact that adversely affects social 
functioning.

• Difficulties with the use, and interpretation, of 
nonverbal communicative behaviors such as 
gestures for describing objects or events, 
which impact social successes and can also 
lead to missing elements of curriculum pre-
sented within the classroom setting.

• Challenges with reciprocal or to-and-fro con-
versation, providing an account of an event 
and cultivating social relationships with age-
mates. Moreover, these difficulties can com-
promise a student from fully accessing 
concepts presented in the classroom by pre-
cluding richer conversations or engagement in 
more dynamic learning moments with school 
personnel or peers.

• Excessive or repetitive interests in topics to a 
degree that impairs social functioning and 
relationship development as well as engage-
ment in non-preferred academic tasks.

• Vulnerabilities with executive functioning 
(e.g., organization, self-monitoring, time man-
agement, forgetfulness, and planning) that 
negatively impact academic functioning, such 
as engagement in curriculum or learning 
activities. In addition, weaknesses in sustained 
attention, concentration, or restlessness can 
compromise engagement in learning activities 
and the efficacy of teaching.

• Cognitive rigidity and/or inflexibility in routines 
and poor adaptability to transitions or change, 
which impact a students’ ability to fluently navi-
gate the school setting and expectations.

• Challenges with more abstract thinking or a 
tendency to think about concepts more con-
cretely, which creates barriers to accessing 
school curriculum.

• A more prominent onset of emotional dysreg-
ulation, particularly internalizing challenges 
(e.g., anxiety, depression, or poor self-esteem), 
due to the resulting day-to-day obstacles pre-
sented within a school setting.
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Table 9.1 Symptoms and areas affected in early childhood educational settings

Symptoms
Social 
functioning

Language 
acquisition

Access to 
school 
curriculum

Mobility 
in 
classroom

Self-
regulation

Following 
classroom 
rules and 
expectations

Poorly modulated eye contact when 
interacting with both unfamiliar and 
familiar adults and age-mates

X X X X X

Speech and language challenges and/
or atypical use of language that is 
peculiar, including significant speech 
delays, echolalia or delayed 
echolalia, pronoun reversals, unusual 
volume, speech prosody, or 
intonation

X X X X X

Limited social initiation or response 
with both unfamiliar and familiar 
adults and age-mates, such as poor 
or inconsistent response to name, 
and peculiar attempts to engage 
others—either verbally or 
nonverbally (e.g., hand-over-hand 
attempts to use another’s body part 
as a tool)

X X X X X

Difficulties fluidly interacting with 
peers

X X X X

Limited use of nonverbal 
communication means, such as 
gesturing, pointing, or providing 
descriptions of events or objects with 
their hands

X X

Limited display of facial expressions 
to direct affect and/or emotional 
expressions that are incongruent with 
circumstances

X X X

Challenges with responding to joint 
attention and/or following others’ 
eyes and facial expressions when 
being directed to look at a remote 
object

X X X X

Limited initiation of joint attention, 
such as attempts to direct another’s 
attention to objects of that particular 
child’s interest

X X X X X

Minimal displays of showing objects 
to others in efforts to demonstrate 
their own interest and/or engage the 
interests of others

X X X

Limited displays of shared 
enjoyment or interest in social games

X X X X

Poor imaginative play or “play” that 
is nonfunctional in nature and 
comprises categorizing, lining up 
objects, peering at parts of toys in a 
peculiar way, and/or other uses of 
toys that appears atypical

X X X X
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As indicated here, the symptoms associated 
with ASD begin to impact a child’s learning and 
development early in life. A patient’s profile of 
strengths and weaknesses will evolve into the 
school-aged years, adolescence, and beyond as 
academic and learning expectations simultane-
ously increase. These symptoms can continue 
to hinder an affected patient’s social, emotional, 
behavioral, speech and language, sensory pro-
cessing, academic, and adaptive development 
across their life span. As such, early identifica-
tion is vital in establishing tailored interventions, 
which serve to mitigate the adverse impacts 
symptoms of ASD have on affected patient’s 
learning and development.

 Assessment Process and Tools

If you’ve evaluated one person with autism, 
you’ve evaluated one person with autism. The 
complexity and heterogeneity of this syndrome 
accordingly require a comprehensive, multi-
method, and at times multi-informant as well as 

multidisciplinary evaluation process. The proce-
dure should comprise clinical interview, clinical 
observation, standardized assessments, and report 
measures. The general methodology behind the 
assessment process, such as test battery selec-
tion, will depend on several factors similar to 
many other clinical evaluations, including but not 
limited to chronological or mental age, informal 
or formal estimates of intellectual functioning, 
language abilities (e.g., nonverbal versus verbal), 
behavioral functioning, motor development, sen-
sory tolerance, and multicultural considerations 
(e.g., bilingualism or English as a second lan-
guage). A clinician’s overarching goal during 
the assessment of ASD is to determine whether 
the reported symptoms of concern fall within the 
realm of “neurotypical/normal” age-appropriate 
developmental expectations and/or to differenti-
ate these symptoms from other psychopathology 
or neurodevelopmental conditions.

Generally, an evaluation should answer the 
following questions: (1) Is there currently the 
presence of persisting symptoms, observed 
across multiple settings, which are associated 

Table 9.1 (continued)

Symptoms
Social 
functioning

Language 
acquisition

Access to 
school 
curriculum

Mobility 
in 
classroom

Self-
regulation

Following 
classroom 
rules and 
expectations

Sensory-seeking behaviors or 
atypical and repetitive motor 
mannerisms, such as hand flapping, 
spinning, walking on toes, looking at 
objects through the corner of their 
eye

X X X X X

Hyper- or hyposensitivity to sensory 
stimuli

X X X X X X

Intense and/or repetitive interests in 
objects or topics

X X X X

A strict adherence to routines, a need 
for predictability, and difficulties 
with adapting to change or 
transitions

X X X X X

Markedly impaired impulse control 
or overactivity

X X X X X X

Impaired fine and/or gross motor 
control (e.g., using scissors, joining 
routine, group-based, social games 
within the classroom)

X X X X

“X” denotes area likely to be affected
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with ASD as delineated in the Diagnostic and 
Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-5; [1])? (2) Were these symptoms 
present in early development given ASD is a 
pervasive developmental disorder? (3) Are there 
enough symptoms, which have a duration and 
severity level, which result in functional impair-
ment? (4) Are these symptoms better accounted 
for by another psychiatric or neurodevelopmental 
condition, such as global developmental delay, 
intellectual disability, ADHD, “nonverbal learn-
ing disability (NVLD)” neurocognitive profile, 
language-based disorders (i.e., language disor-
der, social [pragmatic] communication disorder), 
motor/movement conditions (e.g., stereotypic 
movement disorder), anxiety, or any other condi-
tions? Figure 9.2 illustrates this clinical procedure 
in a simplified fashion for the purposes here, but 
readers should keep in mind that a similar graph 
could likely be made for each of the domains, or 
the “spectrum,” of functioning in patients with 
ASD (i.e., one graph for social functioning; com-
munication; restricted, repetitive behaviors and 
interests; flexibility in thinking or adherence to 
routines; and sensory processing). Overall, this 
is not an easy task, and questions 3 and 4 noted 
above can be particularly challenging to answer 
for an evaluator.

The assessment of ASD can be a highly 
involved process due to the variability in pre-
sentations. This is not always the case with 
some patients, as symptoms associated with the 
disorder can be prominent across settings and a 
patient’s life span. However, ASD can often be 
clinically perplexing due the substantial overlap 
between other conditions (see section below dis-
cussing comorbidity) and even non-pathological 
symptom profiles. For example, children with 
subclinical social or behavioral vulnerabilities 
that do not meet criteria for any diagnosis can 
evidence a smattering of autism-related symp-
toms (e.g., strong interests in Minecraft™ or 
sensory sensitivities to clothing or food textures) 
as can those youth with ADHD, specific neu-
rocognitive profiles associated with NVLD, or 
language-based conditions as noted above. These 
symptoms are also frequently at the forefront of 
referral questions and can, at times, serve as a 

“red herring” and misguide the clinical formu-
lation process. Some of these particular clinical 
profiles can fall within the gray area depicted in 
Fig. 9.1. These patients conceptually present with 
what is termed as a “broader autism phenotype 
(BAP),” which has been defined as a condition 
involving subclinical characteristics associated 
with ASD (see [38]). Notably, patients with 
this BAP presentation may not meet the “diag-
nostic threshold” as per  an evaluator’s clinical 
opinion at one particular assessment time point 
(e.g., 5 years), but as expectations exponentially 
increase within the home and school settings, a 
child’s symptoms might become more promi-
nent and lead to increased functional impairment 
at a later age (e.g., 9 years) falling at or on the 
right side of that threshold. Similarly, a child 
may present differently across environments. For 
example, a child may function well socially with 
some presence of ASD-related behaviors with 
neighborhood friends that have similar socio-
communicative and behavioral profiles or while 
at a particular summer camp. However, that 
same child may evidence increased social chal-
lenges within a highly populated school setting 
with significantly more nuanced and/or abstract 
social situations. This may in turn lead to more 
distress, perhaps sensory overloads, an increased 
need for routine, and social withdrawal resulting 
in a retreat into their more comfortable world of 
“gaming” (e.g.) that further impacts their social 
successes. Therefore, children and adolescents 
may fall to the left or right side of that diag-
nostic threshold in Fig.  9.1 depending on age 
and expectations, the way their environment(s) 
exploits their particular weaknesses or supports 
their vulnerabilities, and various other factors. 
An evaluator’s responsibility is to both consider 
and disentangle all of these variables in efforts to 
make sound clinical diagnostic decisions in their 
patients’ best interest. This will ultimately pro-
vide access to and inform treatment and educa-
tional planning. Below is an overview of some of 
the best practices in achieving these goals.

The clinical interview is one of the most vital 
tools in the assessment of ASD. It should com-
prise a comprehensive developmental history 
for a patient in addition to a review of the more 
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recent concerns. In order to make a formal diag-
nosis, symptoms must be present in early devel-
opment, although they may not manifest fully 
until developmental and societal expectations 
begin to exceed a patient’s capacities. Whether a 
clinician is evaluating young children (i.e., ages 
18 months to 5 years), those that are of school 
age (i.e., ages 5–12) or adolescents (i.e., ages 
13–17), there are key symptoms that are essential 
to identify both from a historical perspective and 
current level of functioning while determining 
the presence of the disorder. Many of these symp-
toms are listed in the section above. Specifically, 
clinical inquiry should involve questions sur-
rounding the following: eye contact, initiation 
of and response to joint attention in early child-
hood, response to name, overall social reciproc-
ity, use of nonverbal means to communicate (e.g., 
gesturing), language development or display of 
stereotyped speech patterns (e.g., delays and/or 
peculiarities, such as echolalia or pronoun rever-
sals), motor development (e.g., poor fine motor 
control or gross coordination), play (i.e., imagi-
native versus nonfunctional and/or atypical play), 
stereotyped or sensory-seeking behaviors (e.g., 

hand flapping, toe walking, spinning, or inap-
propriately smelling objects), sensory processing 
issues (e.g., sensitivity to stimuli, such as certain 
touch or certain noises), atypical and/or excessive 
interests in themes or objects, rigidity or strict 
adherences to routines, and any regression in any 
of these skill sets (research estimates that around 
41–46% of children experience a loss of skills by 
age 3 [21, 40]). The higher the frequency of all of 
these symptoms, the severity of impairment, and 
their consistency across development, the more 
confident a clinician is in determining a diagnosis 
of ASD.

In addition to the clinical interview, it is very 
beneficial for an evaluator to profile a patient’s 
neuropsychological strengths and weaknesses 
through an array of standardized assessments. 
Some of this testing will not necessarily assess 
specific symptoms related to ASD; however, 
importantly these measures can be vital in identi-
fying potentially confounding factors (e.g., cog-
nitive potential and language ability) that may 
be contributing to a patient’s socio-emotional 
or behavioral vulnerabilities . The DSM-5 also 
currently requires clinicians to specify social 

Severe (100)

Percentage of
Population

Number and Severity Level of Autism-Related Symptoms (scale 0 [none] to 100 [severe])

100

“Broader Autism Phenotypes (BAP)” and potentially other disorders with related symptoms
(e.g., Global Delay, ADHD, NVLD, Social Communication Disorder)

Mild

“Neurotypical”/Non-clinical Population
(i.e., No Diagnosis)

ASD Population
(i.e., ASD Diagnosis or BAP)

Diagnostic Threshold

Minimal0

Estimated range based on IQ: 40-71%

Moderate

Fig. 9.1 Differentiating ASD from neurotypical and other psychiatric
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and behavioral severity levels (Level 1 “requir-
ing support,” Level 2 “requiring substantial sup-
port,” and Level 3 “requiring very substantial 
support” [1]) and determine whether the ASD 
diagnosis coexists with intellectual or language 
impairment. Comprehensive testing procedures 
clearly help inform how a diagnosis is speci-
fied and/or qualified in this manner. Therefore, 
the assessment of ASD often entails many of the 
evaluation practices described throughout other 
chapters in this book and should involve (and is 
not limited to) measurements of the following: 
cognitive/intellectual potential or developmental 
level; language functions; nonverbal, visual-spa-
tial, and visual-motor processes; fine and gross 
motor development; sensory functioning; atten-
tion and other executive functions; memory and 
information processing; academic functioning; 
socio-emotional and behavioral functioning; per-
sonality assessment; and adaptive functioning. 
The reader is referred to the accompanying chap-
ters in this book to review assessment procedures 
for each of these areas.

Once a comprehensive neuropsychological 
profile is obtained, a clinician is able to rule in 
or out other confounding variables (which may 
be leading to symptoms associated with ASD 
that can be better explained by another condi-
tion), or that clinician is able to qualify a diag-
nosis of ASD if indeed it is clinically indicated. 
To confirm the latter circumstance, there are sev-
eral standardized assessments and report mea-
sures that are considered the “gold standard” in 
ASD diagnostic confirmation. Goldstein et  al. 
[18] provides a comprehensive account of many 
of these measures. Some of the most commonly 
 utilized assessment tools come in the form of 
semi-structured clinical observation, structured 
clinical interview, observation, and rating forms. 
Probably the most widely utilized and evidenced-
based assessment tool is the Autism Diagnostic 
Observation Schedule, Second Edition (ADOS-
2; [28]), which is a semi-structured clinical 
observation tool used to assess social and com-
municative behaviors using a series of “presses” 
(i.e., opportunities for individuals to demonstrate 
social competence) and other activities (e.g., free 
play) that may elicit atypical behaviors associ-

ated with ASD. Patients are assessed using one 
of the five modules, which are selected based 
on that individual’s age/developmental level as 
well as language functioning. Another observa-
tion (as well as rating) tool utilized, yet arguably 
less sophisticated and objective than the ADOS-
2, is the Childhood Autism Rating Scale (CARS; 
[46]), which is a 15-item behavior rating scale 
that can either be completed via clinical obser-
vation or parent report. Additionally, the Autism 
Diagnostic Interview-Revised (ADI-R; [44]) is 
a lengthy structured interview comprising 93 
questions surrounding the hallmark symptoms 
of ASD from both a historical and current level 
of functioning perspective. Moreover, there is an 
array of helpful rating scales that can be com-
pleted by caregivers and school personnel, or 
both, which assess the three hallmark areas of 
social, communicative, and behavioral function-
ing in youth suspected of ASD.  These include, 
but are not limited to, the following: CARS 
(as indicated above); Social Responsiveness 
Scale, Second Edition (SRS-2; [9]); Social 
Communication Questionnaire—Lifetime and 
Current Behavior (SCQ; [43]); Gilliam Autism 
Rating Scale, Second Edition (GARS-2; [16]); 
Gilliam Asperger’s Disorder Scale (GADS; [17]); 
and PDD Behavior Inventory (PDDBI; [7]). 
Table 9.2 provides a list of all of these measures 
along with information pertaining to appropriate 
age range use, format of the assessment tool, psy-
chometrics (see manuals for more details), type 
of score utilized in interpretation, what score(s) 
ultimately would suggest an ASD diagnosis, and 
some additional comments.

 Comorbidity and the Effects 
on Testing Results

ASD shares a substantial number of symptoms 
and accordingly some genetic risk factors, with 
several other psychiatric (e.g., anxiety, OCD, 
and mood disorders), neurodevelopmental (e.g., 
ADHD, NVLD learning profiles), and medical 
conditions (Fragile X syndrome; [11]). The per-
centage of comorbidity with one or more non-ASD 
developmental diagnosis is 83% and one or more 
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psychiatric diagnosis is 10% [5]. While by no 
means all-inclusive, one illustrative example of the 
extent of the overlapping symptomatology across 
ASD and several other conditions is depicted in 
Fig. 9.2. This also further highlights factors lead-
ing to the significant heterogeneity within this 
condition. Moreover, the extant research suggests 
that approximately 54% of youth with ASD have 
intelligence scores falling below average [5], 
with some estimates suggesting the median rate 
of intellectual disabilities to be around 70.4% for 
those that would have previously been diagnosed 
with “autistic disorder” [15]. One more recent 
study suggested that approximately 18.3% of 
individuals (aged 8) with ASD were found to have 
an intellectual disability [27]. In addition to the 
co-occurrence of intellectual disabilities, some 
estimates of rates of comorbidity within the ASD 
population (age range, 4.5–9.8 years) include the 

following (see [27, 45] for an extensive review): 
any DSM disorder (90.5%); any DSM emotional 
disorder (80.0%); anxiety disorders (3.4–78.9%; 
generalized anxiety disorder is the highest at 
66.5%); ADHD (21.3–59.1%); major depression 
(1.1–14.6%); disruptive, impulse-control, and 
conduct disorders (30.7%); epilepsy (15.5%); 
enuresis (13.5%); encopresis (1.9%); intellec-
tual disability (18.3%); learning disorder (6.3%); 
language disorder (63.4%); and sleep problems 
(44–83%; [24]).

These relatively high rates of comorbidity in 
patients with ASD present several challenges 
for evaluators as they can often significantly 
confound results of standardized testing. A pri-
mary role of the evaluator is to obtain a reliable 
and valid estimate of their patient’s functioning 
across several domains (e.g., intelligence, lan-
guage, attentional capacity, academic skill sets); 

Fig. 9.2 Comorbidity across ASD and other major psychiatric, neurodevelopmental, and medical conditions
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however, the core symptoms of ASD along with 
these co-occurring conditions can frequently 
compromise these efforts. Specifically, as with 
most clinical evaluations, patients with ASD 
presenting with comorbid language or cognitive 
impairment, attentional challenges, hyperactiv-
ity, impulsivity, other executive dysfunctions, 
anxiety, mood-based disturbances, as well as 
any other condition and/or symptom(s) that can 
confound performances can at times achieve 
below their potential on standardized testing. 
This can at times bring into question the valid-
ity and reliability of test results. For example, 
a patient with ASD presenting with significant 
language deficits who is administered an intelli-
gence test (e.g., Wechsler Intelligence Scale for 
Children) may perform markedly below expected 
levels, resulting in an overall estimate of their 
intellectual potential falling substantially below 
expectations. However, language deficits can sig-
nificantly affect a patient’s performances on stan-
dardized testing as many of these instruments of 
intelligence are confounded by one’s ability to 
utilize and understand language. A test of non-
verbal intelligence, which is not confounded by 
language, can at times be a more appropriate 
measure as it provides a better estimate of cogni-
tive potential in the context of marked language 
deficits. Similarly, a patient with ASD who is 
highly inattentive, hyperactive, and/or impul-
sive, and perhaps anxious, may have difficulties 
attending to instructions, scanning all options for 
correct responses, or generally engaging in a one-
to-one testing environment with the evaluator. 
Thus, that particular patient’s performances on 
standardized testing will be highly confounded 
by these symptoms, and the results may have to 
be interpreted with some caution. Overall, when 
interpreting results of testing strong consideration 
is needed as to how a patient’s particular clini-
cal profile, including those symptoms outside of 
the core traits of ASD (e.g., anxiety, inattention, 
self-regulation), may affect their performances 
on standardized testing. Psychiatrists and related 
professionals reviewing evaluation reports 
should always seek out additional information 
in that evaluator’s narrative of the report, as well 
as within the behavioral observations section, to 

ensure the validity of test findings; in particular, 
a statement about validity of findings is almost 
always provided in the behavioral observations 
section of assessment reports.

 Case Study

Provided here is a case example that highlights 
important features of the evaluation process 
along with the testing results that were utilized 
in making a diagnostic determination of ASD for 
a young boy presenting with several concerns. 
Information was obtained through a neuropsy-
chological evaluation comprising a clinical inter-
view and observation, collateral with a referring 
pediatrician, standardized testing, and parent and 
teacher reports on standardized measures.

Reason for Referral James was a 5-year, 
11-month-old, right-handed, monolingual 
(English) boy of Hispanic descent referred for a 
neuropsychological evaluation by his pediatri-
cian and his biological parents (Mr. and Mrs. 
Smith). In the context of a prior diagnosis of 
attention-deficit/hyperactivity, combined presen-
tation (ADHD-C), James’s parents and pediatri-
cian were seeking further diagnostic clarification 
due to a history of concerns regarding socio-
communicative weaknesses, sensory processing 
difficulties, as well as emotional (e.g., anxiety) 
and behavioral (e.g., outbursts) dysregulation 
patterns.

Early Development James was only utilizing 
approximately 3 words at 18  months; however, 
his phrase speech and use of simple sentences 
developed as expected. He reportedly received an 
evaluation around that time, which was noted to 
be unremarkable. James’s early motor milestones 
were remarkable for fine motor weaknesses (e.g., 
learning to hold and use a writing utensil) in the 
context of receiving occupational therapy at 
school.

Medical History Medical history was reported 
to be largely unremarkable, with the exception of 
ear infections, sleep disruption, and nighttime 
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enuresis. He took melatonin to assist with sleep. 
Notably, James had been followed by a develop-
mental pediatrician for over 2 years due to per-
sisting ADHD-C concerns, sensory-seeking 
behaviors, and social difficulties despite treat-
ment efforts.

Psychosocial/Psychiatric History James’s 
early developmental history was remarkable for 
eye contact that was better modulated in more 
comfortable settings, inconsistent response to 
name, sensory sensitivities, and some atypical 
play behaviors (e.g., more organizational play 
patterns rather than imaginative play). Some 
subtle patterns of excessive interests were noted 
at a young age as well, where he was reported to 
be able to provide some level of finite information 
on certain topics. Socially, James was reported to 
have preferred to play alone on occasion and to 
struggle at times to relate consistently well with 
age-mates, although he engaged successfully at 
times with his peers.

At the time of the evaluation, Mrs. Smith 
reported that James exhibited challenges with 
hyperactivity, sensory processing (e.g., wears 
earmuffs on occasion), and fine motor control. 
Socially, despite having some friends at school, 
he was noted to be somewhat “awkward” and to 
experience challenges with self-monitoring. Mrs. 
Smith also noted challenges with understand-
ing social boundaries and personal space. Some 
excessive and atypical interests in content (e.g., 
Greek mythology) were indicated. Daily tan-
trums/outbursts triggered by adult requests were 
evident. He was also reported to experience chal-
lenges with running away at school and to have 
evidenced some very brief and subtle stereotypies 
at times (e.g., hand flapping). Further, Mrs. Smith 
reported some symptoms of anxiety qualified by 
perfectionistic tendencies.

Educational History James’s academic tenure 
is notable for tantrums/outbursts as well as 
inconsistent social successes. Academically, Mrs. 
Smith reported that he performs well when he is 
able to sustain his engagement in tasks. James 
was at the time enrolled in Kindergarten in a sub-
stantially separate classroom under the auspices 
of an Individualized Education Program (IEP).

Key Clinical Observations While James exhib-
ited some appropriately developed social behav-
iors (e.g., direction of affect/facial expressions, 
nonverbal gesturing, social referencing, and 
sharing information), the modulation of his eye 
contact and overall social reciprocity was limited 
for his age and language abilities. Speech and 
language was notable for pragmatic difficulties. 
In addition, James exhibited some stereotyped 
speech patterns such as sporadic peculiar vocal-
izations with odd intonation, a loud volume, and/
or a stressed tone. He also evidenced very brief 
hand mannerisms when excited and some atypi-
cal use of fingers for pointing and referencing 
remote objects. His interests in specific topics 
were observed. James also experienced signifi-
cant challenges with restlessness, distractibility, 
and sustained attention. However, the impact of 
these vulnerabilities on his test performances 
was mitigated by positive behavioral supports 
and redirection. Thus, the results of testing were 
considered a valid representation of his abilities 
in the context of a one-to-one testing setting.

Key Neuropsychological Test Results James 
was administered the Differential Ability Scales, 
Second Edition, an assessment battery that 
includes tests of cognitive abilities. A General 
Conceptual Ability, an estimate of James’s over-
all cognitive potential, fell within the high-aver-
age range (standard score [SS]  =  116; 86th 
percentile). His verbal abilities were superior 
(SS = 120; 91st percentile), his nonverbal abili-
ties were high average (SS = 117; 87th percen-
tile), his spatial abilities were average (SS = 109; 
73rd percentile), his working memory was aver-
age (SS = 101; 53rd percentile), and his process-
ing speed was high average (SS  =  117; 87th 
percentile). Separate tests of his language 
 functioning indicated that his abilities fell at or 
above expected levels. Separate measures of his 
nonverbal/perceptual reasoning and visual-spa-
tial processing fell at/or above expected levels; 
however, James evidenced markedly impaired 
visual-motor integration skills on the Beery-
Buktenica Developmental Test of Visual-Motor 
Integration, Sixth Edition (SS = 81; 10th percen-
tile). Tests of verbal and visual memory revealed 
intact abilities that were hindered by attentional 
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weaknesses. Academically, James performed at 
expected levels on tests of achievement, with the 
exception writing fluency. Parent and teacher 
reports on rating scales suggested marked execu-
tive dysfunction along with several other con-
cerns regarding hyperactivity, aggression, 
anxiety, depression, somatization, social skills, 
withdraw, sustained attention, adaptability, and 
adaptive functioning (6th percentile) in both the 
home and school settings.

Key ASD-Specific Test Results In addition to 
the clinical interview and observations, the 
SRS-2 was completed by Mrs. Smith and James’s 
teacher, Ms. Johnson, and reflected “mild to 
moderate” social challenges as well as “moder-
ate to severe” restrictive-repetitive interests/
behaviors within the home and school settings. 
Teacher reports were more highly elevated than 
parent reports on the SRS-2. James’s social func-
tioning and communication and restricted/ste-
reotyped interests were also examined using 
ADOS-2—Module 3. Findings from the ADOS-2 
indicated that James demonstrated weaknesses in 
his socialization and communication skills, as 
well as evidence for some stereotyped behaviors 
and restricted interests. Overall, James’s perfor-
mance on the ADOS-2 indicated that he did meet 
clinical cut-off (total raw cutoff score = 7) for an 
autism spectrum disorder (ASD; total raw score 
obtained  =  8). His level of autism spectrum-
related symptoms, which is separated from the 
overall criteria total score, fell within the “mod-
erate” range (ADOS-2 comparison score = 5 out 
of 10 [1  =  minimal-to-no evidence; 10  =  high 
evidence for ASD).

Overview of Summary and Clinical 
Impression Overall clinical impressions and 
results of testing were consistent with a young 
boy who was presenting with a social, communi-
cative, and behavioral profile that met the DSM-5 
criteria for autism spectrum disorder (ASD), 
without accompanying intellectual or language 
impairment. Collectively, results indicated Level 
2 severity: “requiring substantial supports with 
social communication and restrictive, repetitive 
behaviors.”

More specifically, testing was notable for an 
early developmental history comprising incon-
sistent eye contact and response to name, sensory 
sensitivities, patterns of excessive interests, and 
somewhat poor imaginative play. James also had 
a long-standing history of social vulnerabilities. 
His social and sensory processing challenges 
as well as smattering of excessive interests, 
repetitive behaviors, and behavioral regulation 
difficulties persisted for him across his develop-
ment. The results of standardized testing (e.g., 
ADOS-2) and report measures (e.g., SRS-2 and 
BASC-2) corroborate these as current symptoms. 
Lastly, close monitoring of a specific learning 
disorder was indicated given the writing fluency 
challenges noted above and indications of weak 
visual-motor integration skills.

DSM-5 Diagnostic Impressions 299.00 Autism 
spectrum disorder (ASD)

 – Without accompanying language and intellec-
tual impairment.

 – Level 2 severity: “requiring substantial sup-
port with both social communication and 
restricted, repetitive behaviors.”

R/O (i.e., at risk) specific learning disorder 
with impairments in written expression

by history: ADHD-C

 “Best Practices” for Educational 
Programming

For many families affected by ASD, the pri-
mary source of intervention is provided through 
public school-based educational services [31] 
that are mandated through the Individuals with 
Disabilities Education Act (IDEA). The IDEA 
ensures that children with all disabilities have 
available to them free and appropriate public edu-
cation (FAPE [35]). Whether a child is enrolled 
into a public or private school setting, the vast 
array of individual differences in ASD requires 
highly individualized and systematic educational 
programming with targeted goals and measurable 
outcomes. However, the heterogeneity within this 
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disorder often convolutes the educational planning 
processes, as there is not a universal recipe for 
educating or treating students affected by ASD. In 
fact, every student’s unique profile (e.g., age, cog-
nitive and learning strengths and weaknesses, and 
behavioral functioning) should dictate the spe-
cific ingredients that comprise their programming 
within an educational setting. This is by no means 
an easy task for school districts or caregivers, but 
it is essential, and it is one that psychiatrists and 
related professionals are often required to assist 
families with across their patient’s treatment. 
Many families also greatly benefit from hiring 
professionals, such as educational advocates, to 
help assist them with this process. Provided below 
are some of the “best practices” in educational 
programming for students with ASD.

First and foremost, a comprehensive assess-
ment that utilizes the practices indicated through-
out this chapter is vital to school-based service 
delivery. Most students with ASD will require an 
Individualized Education Program (IEP) which is 
a document that delineates educational goals and 
objectives along with how these will be measured 
and attained within the school setting (see Chap. 
14 for further review). The IDEA requires that 
school districts create an IEP for students identi-
fied with ASD and an evaluation can be integral 
in the development of this document. Whether 
conducted at school, in a clinic, or in both set-
tings, a good assessment will elucidate a student’s 
distinctive profile of strengths and weaknesses 
across their functioning and will greatly assist 
in determining the appropriate school and/or 
classroom placement (e.g., full inclusion, partial 
inclusion, substantially separate classroom [i.e., 
ASD-specific classroom] or a residential pro-
gram) as well as the specific accommodations 
(e.g., extra time), direct services (e.g., speech and 
language therapy), and ancillary supports (e.g., 
ongoing consultation with a speech and lan-
guage pathologist) that will fulfill that student’s 
educational needs. For example, a comprehen-
sive assessment can be key in ensuring a high-
functioning adolescent with ASD is not placed 
into a classroom setting with peers that require 
a significantly higher level of support (i.e., helps 
protect the “least restrictive environment” right 

as specified in IDEA), and just as important, it 
can assist in ensuring that inclusion practices into 
mainstream settings are appropriate.

While there is no universal recipe for school 
programming for students with ASD, there are 
several overarching principles that can help 
effectively guide all parties through this process 
in addition to specific components that should 
be included in their education. The National 
Research Council [29] set forth some of these 
“best practice” parameters for educating stu-
dents with ASD, which include the following: 
(1) interventions should begin as early as pos-
sible; (2) interventions should be intensive; (3) 
families should be active partners in education 
and treatment; (4) school-based treatment pro-
grams should be directed and implemented by 
a team of professionals with extensive training 
and specialized ASD experience; (5) system-
atic instruction and ongoing objective assess-
ment of progress is essential; (6) structured 
learning environments should be provided with 
varied instructional formats; (7) teaching proce-
dures should be highly individualized and evi-
denced-based and allow for generalization and 
maintenance of skills; (8) all transitions (e.g., 
graduation or transition to college or workforce) 
should be carefully planned and well supported; 
and (9) all core and related deficits in ASD 
should be targeted. In other words, learners with 
ASD should receive  educational programming 
that addresses all aspects of their functioning, 
including, but not limited to, curriculum and ser-
vices targeting cognition, socio-communication, 
emotional and behavioral controls, speech and 
language, motor, sensory processing, executive 
controls, and adaptive functioning. The promo-
tion or treatment of these areas should also be 
provided across all aspects of a student’s school 
day and curriculum. Consistent communica-
tion between the family, school administration, 
teachers, special education support staff, and 
both school- and community-based treatment 
providers is key as well.

There are multifaceted treatment models 
that are provided within some school settings 
that integrate many if not all of these guiding 
principles for learners with ASD. The literature 

9 Autism Spectrum Disorders



164

refers to these as comprehensive treatment mod-
els (CTMs) . CTMs comprise a set of practices 
that are organized around a conceptual frame-
work/theory/philosophy, and they are designed 
to achieve a broad learning or developmen-
tal impact on the core deficits of ASD [52]. 
These programs integrate multiple modalities 
of intense treatment (e.g., child-focused inter-
ventions and family-focused supports), their 
procedures are manualized, they have a broad 
scope (i.e., offered in multiple settings, such 
as a classroom, clinic, and home), they address 
an array of ASD-related symptoms, and they 
have longevity (i.e., occurring over months or 
even years; [36, 8]. Odom et  al. [36] provided 
an extensive review of many of these CTMs and 
indicated that several well-established models 
are available and demonstrate some evidence for 
efficacy (e.g., The Lovaas Model/Early Intensive 
Behavioral Intervention, The Early Start Denver 
Model, Learning Experiences: An Alternative 
Program for Preschoolers and Parents [LEAP], 
May Institute, Princeton Child Development 
Institute, DIR/Floortime, Pivotal Response 
Treatment, and Division TEACCH). Notably, 
however, CTMs vary widely on the age group 
served as well as location of delivery (e.g., pub-
lic school settings versus a clinic). That is, some 
of these programs are not applicable to all age 
groups, and they may not be available in cer-
tain geographical regions nor are they provided 
across all school districts.

There are also a myriad of more focused 
intervention practices as well as classroom-
based accommodations that can be integrated 
into a student’s educational programming. Wong 
et al. [52] provided a comprehensive review of 
the more focused intervention practices, which 
are defined as an intervention designed to 
address a single skill or goal of a student with 
ASD [36], and they indicated several evidenced-
based interventions (e.g., discrete trial training, 
pivotal response training, functional behavior 
assessment [FBA], prompting, modeling, peer-
mediated strategies, social narratives, visual sup-
ports, picture exchange communication system 
[PECS], and cognitive behavioral therapy/inter-

vention). These focused intervention practices 
are often implemented within schools and/or 
classrooms that are designated for children and 
youth with ASD or related conditions. Several of 
these approaches are grounded in the techniques 
of applied behavior analysis (ABA), which 
involves the application of empirically derived 
learning principles (i.e., antecedent, behavior, 
and consequence contingencies) across a variety 
of treatment modalities to produce meaningful 
changes in behavior [2, 10]. In other words, it 
encourages positive behaviors (e.g., functional 
language) and discourages negative behaviors 
(e.g., self-injury) in order to develop various skill 
sets. Interventions grounded in ABA are consid-
ered the “gold standard” in ASD treatment (and 
have been endorsed by the US Surgeon General). 
While quality over quantity should be at the 
forefront of ABA service delivery, the collec-
tive literature suggests that young children with 
ASD require intense treatment, where “intense” 
is defined as 25–40 h per week.

In addition to the array of interventions 
grounded in ABA, many learners with ASD will 
benefit from other direct services, accommoda-
tions, and additional supports which are listed in 
Table 9.3. It is important to note that a diagnosis 
of ASD also does not preclude the necessity to 
address specific learning disorders (comorbid-
ity estimates  =  6.3%) and other vulnerabilities 
such as executive dysfunction. Therefore, some 
 students with ASD will require 1:1 or small group 
tutorials across certain academic areas (e.g., 
multisensory and phonics-based approaches to 
address comorbid dyslexia) and executive func-
tioning tutoring. As students’ progress through 
the high school years, it is also essential that 
there is ongoing transition planning to prepare 
them and their family for the next steps into a 
college setting, work force, and/or a delineation 
of avenues to continue to promote independence 
and overall quality of life. Lastly, and as noted 
above, a learners’ unique profile will dictate the 
specific ingredients that comprise their program-
ming within an educational setting; thus, only 
some of these services listed in Table 9.3 may be 
indicated.
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Table 9.3 Beneficial direct services and accommodations in the classroom

Direct services Accommodations and additional supports
Services grounded in ABA (e.g., 
discrete trial training)
Speech and language therapy
Augmentative and alternative 
communication supports
Assistive technology (e.g., speech 
generative devices)
Occupational therapy
Sensory integration therapy
Physical therapy
Social skills training
Regular access to a counselor/school 
psychologist
Extended school year services (to 
prevent a regression)
1:1 aide and/or small group 
instruction
Self-help/life-skills building
Vocational training
Transition planning into college or 
workforce
1:1 or small group academic 
tutoring
1:1 or small group executive 
functioning tutoring
In-home behavioral consultations

Ongoing consultations with a speech 
and language pathologist, 
occupational therapist, certified 
behavioral analyst (i.e., BCBA), or 
other providers
Extra time on all tasks, tests, and 
standardized testing
Modified workloads, testing 
formats, and flexible deadlines
Systematic instruction with clearly 
defined learning objectives and 
systematic teaching methods
Targeted learning objectives tailored 
to student’s functioning level
A clear schedule and routine, one 
that concretely delineates 
expectations throughout the day
Transitions and/or major changes 
are supported by providing 
advanced warnings
Structure and support, consistent 
feedback, and frequent monitoring 
(i.e., 1:1 attention in the classroom)
Breaking assignments into smaller 
“chunks”
The presentation of materials in a 
multisensory format, including the 
use of visual aids
Use visual aids to assist student in 
identifying where materials go
Using concrete examples before 
teaching abstract examples
Learning activities that increase 
motivation or arousal to facilitate 
sustained engagement (i.e., 
interactive, hands-on, or laboratory 
learning activities, rather than desk 
work)
A visual schedule placed in the 
classroom and/or on a desk in order 
to help student consistently 
understand/follow the daily routine 
and classroom expectations
Preferential seating and area that 
minimizes distractions
Structure work areas with physical 
boundaries to assist in classroom 
navigation

Visual reminders for appropriate 
behavior placed on desk (e.g., raise 
hand for help)
Encouraged to associate new 
material with previously learned 
material and to elaborate new 
concepts
The rate of presentation of materials 
and concepts can be altered
Provide a written checklist of steps 
required to complete a task (also a 
completed work example is 
beneficial)
Complete written work on a 
computer with spell-checking 
functions. The use of laptops/
keyboard for all writing assignments
Graphic organizers
Books (and textbooks) on tape to 
facilitate learning
Use graph paper to help keep 
numbers lined up and an extra piece 
of paper to cover up most of what’s 
on a test so student can focus on one 
problem at a time
Have student repeat and restate 
instructions to confirm 
understanding of tasks presented
Provide outlets for energy and 
physical activity on a needed basis
Use headphones in classroom to 
mitigate effects of sensory input
Use fidget toys, sensory objects, 
and/or chew gum to assist with 
restlessness
The use of a “standing” desk/chair/
seat
Breaks and/or sensory breaks as 
needed
Having lessons repeated on different 
days and engaging in the rehearsal 
concepts, perhaps in condensed 
form, in order to ensure that this 
information is well encoded into 
memory
Assign a peer role model to assist 
getting started with classroom 
activities and assignments, as well 
as to assist with social development
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 “Best Practices” for Interventions  
at Home

Patients and their families can access many of the 
same interventions that are provided within the 
school setting within the home- and/or a commu-
nity-based clinic. However, accessing treatment 
can often be a cumbersome process for families. 
After a patient receives a formal diagnosis, fam-
ilies are required to navigate a sea of available 
interventions and conduct their own research on 
what is and what is not evidenced-based or what 
may or may not be helpful for their child’s partic-
ular profile. They also have to decide on what is 
logistically and perhaps financially feasible, and 
in that same vein, it is not uncommon for fami-
lies to encounter a convoluted insurance process 
fraught with “red tape” and confusing parameters. 
Not surprisingly, the extant literature suggests 
caregivers’ of individuals with ASD experience 
higher levels of psychological distress relative 
to parents of neurotypical children or those with 
other disorders [22, 23]. There is even a biologi-
cal toll on families affected by ASD as noted in 
Nelson et al.’s [34] fascinating work on shortened 
telomeres (end regions of chromosomes associ-
ated with human immune function and aging) 
and the potentially resulting impacts on physi-
cal and mental health. The difficulties faced in 
accessing appropriate treatment for these fami-
lies likely contribute to these phenomena. Thus, 
as a psychiatric provider or related professional, 
it is imperative to be knowledgeable about not 
only what is available but what is “best practice” 
and how you can help and guide your patient and 
their family in accessing the necessary care.

At the helm of this process is once again a 
comprehensive evaluation. Early detection and 
early intervention are essential. Once a diagno-
sis is confirmed, the selection of treatment(s) will 
depend on the child’s age and particular profile of 
strengths and weaknesses. For children under the 
age of 3 with ASD (or related concerns), fami-
lies should contact their particular state’s agency 
that delivers early intervention (EI) services as 
mandated by IDEA (Autism Speaks® provides 
a user-friendly database: www.autismspeaks.
org). EI services typically connect families with 

a care coordinator and other specialty providers 
(e.g., developmental specialist) and will initi-
ate what is called an Individual Family Service 
Plan (IFSP). An IFSP essentially mimics an IEP, 
although it is geared toward younger children 
who aren’t yet enrolled into a school setting. EI 
services frequently involve initial evaluations, 
progress assessments, and various interventions 
that include but are not limited to speech and 
language therapy, occupational therapy, physi-
cal therapy, interventions grounded in ABA (e.g., 
discrete trial training), and play/social groups. 
Children can receive EI services up until the age 
of 3. At that point, families should begin to access 
services within their local school district.

In addition to EI services, each state has their 
own existing programs (e.g., care coordina-
tion, treatments, parent trainings, etc.) that are 
available to youth (and adults) with ASD along 
with related policies. In 2014, the Centers for 
Medicare and Medicaid Services (CMS; www.
cms.gov) released a helpful report that summa-
rizes all of the services available for all 50 states 
and the District of Columbia. Several of these 
state provided programs not only enable families 
to receive particular interventions, but they also 
offer access to wrap-around services, including 
intensive care coordination, in-home and out-
patient therapies, family partners, therapeutic 
mentorship programs, vocational skills training, 
independent living assistance, and respite care.

The array of interventions and services avail-
able can be overwhelming for families. As such, 
it is helpful to guide families to taking a three-
pronged approach with regard to treatment: (1) 
treatment should be evidenced-based; (2) treat-
ment should be individualized; and (3) treatment 
should be intense. That is, interventions should 
be scientifically supported in their efficacy, they 
should be tailored toward the child’s profile and 
the family’s needs, and families should receive 
quality treatments that are delivered with a dura-
tion and frequency conducive to promoting 
positive therapeutic effects. Caregivers should 
be encouraged to seek information around vali-
dated, research-based, empirically supported 
treatments and interventions for ASD, which 
has been conveniently provided by the National 
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Standards Project (website: www.nationalau-
tismcenter.org). Furthermore, in addition to 
Wong et  al.’s [52] review of comprehensive 
treatments for ASD, providers of families are 
encouraged to access Rogers and Vismara’s [42] 
seminal review of the empirical evidence evalu-
ating comprehensive treatments for young chil-
dren with autism. As noted above, this literature 
supports several focused intervention practices as 
evidenced-based interventions (e.g., discrete trial 
training, pivotal response training, etc.) most of 
which are grounded in the techniques of ABA: 
the “gold standard” in ASD treatment. To reiter-
ate, 25–40 h a week is considered an “intense” 
level of ABA grounded services. Youth with ASD 
will also greatly benefit from other treatments 
(many listed in Table 9.3 under “direct services”) 
that include, but are not limited to, the follow-
ing home- and/or clinic-based services: speech 
and language therapy, occupational therapy, sen-
sory integration therapy, physical therapy, social 
skills training, assistive technology and/or aug-
mentative communication supports, academic or 
executive functioning tutoring, vocational skills 
training, psychotherapy (e.g., cognitive behav-
ioral therapy), and behavioral parent training. 
Obtaining educational advocacy assistance as 
indicated above can be very beneficial to families 
as well when navigating the IEP process.

Finally, access to specialized medical pro-
fessionals (e.g., psychiatrists, neurologists, 
gastroenterologists, etc.) can be imperative for 
monitoring and treatment of a patient’s symp-
toms (see [2, 47] for reviews on psychopharma-
cological treatments) as well as for management 
of other comorbid medical conditions (e.g., sleep 
disruption, seizures, feeding problems, gastro-
intestinal issues, etc.). Clinics that comprise 
multidisciplinary teams are highly beneficial, as 
they facilitate the coordination of care and com-
munication among treatment professionals and 
can often lead to the most positive treatment out-
comes. There are various avenues for finding all 
of these different types of treatment. In addition 
to consulting with their mental health or medical 
providers, caregivers can contact any one or all of 
these national organizations for getting assistance 
in accessing local agencies and treatment facili-

ties: Autism Speaks (www.autismspeaks.org); 
Autism Society of America (www.autism-society.
org); National Autism Association (www.nation-
alautismassociation.org) ; or the US Autism and 
Asperger Association (www.usautism.org).

 Conclusion

If you’ve met one person with autism, you’ve met 
one person with autism. If you’ve assessed one 
person with autism, you’ve assessed one person 
with autism. If you’ve treated one person with 
autism, you’ve treated one person with autism. 
Hopefully, this point has been made clear: ASD 
is a complex, highly heterogenic, neurodevel-
opmental, and pervasive disorder with multiple 
etiological pathways to its onset and variability 
in treatment outcomes. Understanding these facts 
alone enables mental health professionals to truly 
hone in on a child’s unique spectrum of neu-
ropsychological and developmental strengths, 
weaknesses, and perhaps just differences. That is 
often half the battle in being able to effectively 
and comprehensively assess, interpret evaluation 
results, and guide patients and their families to the 
appropriate and necessary educational program-
ming and access to evidenced-based treatments.
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ADHD Attent ion-defic i t /hyperact iv i ty 
disorder

APA American Psychiatric Association
CBT Cognitive behavioral therapy
DMDD Disruptive mood dysregulation 

disorder
DSM-5 Diagnostic and Statistical Manual of 

Mental Disorders, 5th Edition
FBA Functional behavior analysis
IEP Individual education program
IPT Interpersonal therapy

 Introduction

Mood disorders, and associated comorbidities, 
may adversely impact youth across all aspects of 
their functioning, including the school environ-

ment where the student’s ability to consistently 
engage in learning may be disrupted. Current 
estimates indicate a relatively high prevalence of 
depression (approximately 14%) and bipolar dis-
order (1–2%) in pediatric and adolescent popu-
lations [31, 33, 122, 134]. Although adjustment 
disorders may arise secondary to changes within 
the individual’s life, in some youth, primary 
mood disorders may emerge in childhood and 
adolescence and mark the beginning of a lifelong 
chronic illness, characterized by periods of exac-
erbation and remission.

Youth who are eventually diagnosed with 
primary mood disorders are at increased risk of 
having pre-existing weaknesses in certain cogni-
tive and academic skills that become exacerbated 
when mood symptoms become more severe [48, 
52, 99, 122]. Underlying vulnerabilities in the 
neurological networks mediating executive func-
tions place youth at higher risk for emotional and 
behavioral dysregulation. Executive functions 
are key skills supporting the self-regulation of 
cognition, emotions, and behavior. Disruption of 
executive function skills is a core feature of mood 
disorders, particularly in the developing brain, 
and requires special attention in the conceptual-
ization of such cases. Of importance, predispo-
sition to mood dysregulation and neurocognitive 
vulnerabilities may persist even during periods 
of euthymic mood. Awareness of these inherent 
vulnerabilities is essential for families, educators, 
and care providers in order to provide effective 
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interventions. In fact, educators may be among 
the first to notice a change in students’ emotional, 
behavioral, or academic functioning and can be 
important informants as to a child’s response to 
treatment. An interdisciplinary approach can be 
most effective in monitoring a child’s symptoms, 
providing intervention, monitoring response to 
intervention, and providing preemptive strategies 
to prevent relapse.

The classification of dysregulated mood 
symptoms as mood disorders captures extended 
or severe changes in mood that are atypical in 
quality or duration. The spectrum of mood dis-
orders includes sadness to depressive episodes 
and hypomania to a manic episode and may even 
include psychosis. The experience of these symp-
toms may be mild in nature or may be severe and 
debilitating, requiring inpatient hospitalization. 
Mood episodes may last for brief periods (few 
hours) or may persist for long durations of time 
(months to years). The duration, quality, and 
severity are what classify an individual’s mood 
dysregulation into a more specific diagnostic cat-
egory, guiding clinicians in their conceptualiza-
tion in the neurobiology and physiology of the 
individual’s illness, further guiding their selec-
tion of tools to assist with providing optimal 
intervention.

Categorization of mood dysregulation in the 
developing brain poses a unique challenge to pro-
viders. Children and adolescents inherently expe-
rience immature emotional regulation secondary 
to the ongoing development of their frontal lobes 
and executive functions. Therefore, classifica-
tion of mood disorders in youth requires careful 
attention and monitoring to ensure accurate clas-
sification, using a framework that compares other 
typically developing children to the identified 
patient to determine if the presenting difficulties 
extend beyond that expected for an individual 
with the same developmental level.

 Classification of Mood Disorders

The Diagnostic and Statistical Manual of Mental 
Disorders, 5th Edition (DSM-5) characterizes the 
presence of primary symptoms of dysregulated 

mood under two main categories: depressive 
disorders and bipolar and related disorders [4]. 
Attention to the differences among the presenta-
tion of mood symptoms in youth is important as 
the quality and duration of symptoms in youth 
may differ from adults.

It is also important to understand whether 
mood symptoms are primary in nature or sec-
ondary to another etiological process. There are 
multiple factors that may contribute to the devel-
opment of a mood disorder. There may also be 
youth who have specific learning disorders and 
go on to develop symptoms of depression sec-
ondary to their learning difficulties [17, 98, 125]. 
Additionally, some youth experience medical 
conditions, which predispose them to develop 
mood symptoms (e.g., epilepsy, endocrine disor-
ders, etc.). Careful delineation of the symptoms 
is important in accurately conceptualizing etiol-
ogy in order to guide optimal treatment. These 
distinctions are also required per the DSM-5 to 
aid in accurate differential diagnosis and must be 
considered in terms of the individual’s develop-
mental level [4].

 Depressive Disorders

The depressive disorders include major depres-
sive disorder, persistent depressive disorder, 
and disruptive mood dysregulation disorder. In 
addition, premenstrual dysphoric disorder and 
depressive disorder due to substances, another 
medical condition, or unspecified etiology fall 
under this category.

Major depressive disorder is diagnosed when 
there is a depressive episode that lasts for at least 
2  weeks in duration. Depressive episodes are 
characterized by marked changes in one’s emo-
tional experience and may include physiological 
and cognitive changes. In children, depressed 
mood often presents with anger, irritability, 
and excess motor energy; whereas, adults with 
depression often present with sadness and anhe-
donia. Episodes often occur more than once in an 
individual’s lifetime; however, periods of remis-
sion often exist in between. In contrast, persis-
tent depressive disorder (previously referred to 
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as dysthymia) is recognized as a chronic type of 
depression persisting for over 1 year. Low mood 
in children often involves loss of interest in activ-
ities the child usually enjoys, social withdrawal 
and isolation, and an indifferent disposition.

Disruptive mood dysregulation disorder 
(DMDD) is a more recent addition to the DSM-5. 
The main features include a persistent irritability 
and temper outbursts that occur multiple times per 
week and are inconsistent with the situation and 
developmental level [4]. These children are often 
fussy, quick to tantrum, and difficult to soothe. 
Their reactions are intense and immature for their 
developmental level, and these symptoms are 
often disruptive across settings. This disorder is 
characterized as unique to the pediatric population 
in that symptoms must be present before age 10. 
The symptoms must not be episodic, and the child 
must not meet criteria for mania or hypomania 
for more than 1 day. The child must not be with-
out symptoms for more than 3 months within the 
1-year period required for diagnosis. The defining 
feature of DMDD is a persistent irritability that is 
not cyclical as in other primary mood disorders, 
such as depressive and bipolar disorders. Careful 
evaluation of symptom quality, duration, and fre-
quency can help delineate DMDD from primary 
mood disorders.

Depression can be diagnosed secondary to 
other factors. Depressive disorder can also be 
induced from substances introduced to the body 
and may be either prescribed or consumed elec-
tively. Examples of substances that may induce 
depression include alcohol, marijuana, or anti-
epileptic medication. Depressive disorders can 
also be associated with medical conditions such 
as hypothyroidism, multiple sclerosis, and car-
diac conditions. Premenstrual dysphoric disor-
der is a unique type of depression that emerges 
and remits in sync with an individual’s menstrual 
cycle and significantly disrupts one’s function-
ing. Youth often are unaware of the associations 
between their physical state and their emotional 
functioning; careful assessment of psychologi-
cal functioning in the context of overall health is 
essential.

Adjustment disorders, characterized by dis-
ruption in mood or behavior secondary to an 

environmental factor such as significant loss or an 
abrupt change, may also emerge. These children 
often have typical developmental trajectories, but 
there is an abrupt change in mood following a 
specific event, such as the loss of a grandparent, 
moving, or following an injury. For some indi-
viduals, these symptoms may persist and become 
progressively more severe and complex, thus 
eventually warranting a formal depressive disor-
der diagnosis.

 Bipolar Disorders

Bipolar disorders are characterized by alternating 
cycles of elevated mood (mania or hypomania) 
followed by periods of euthymia or depression. 
Mania is defined as a distinct period of elevated, 
expansive, or irritable mood and abnormally 
and persistently increased goal-directed activity 
that lasts for at least 1 week for most of the day, 
almost every day that results in impairment in the 
individual’s functioning [4]. At least three of the 
following symptoms must be present: inflated 
self-esteem/grandiosity, decreased need for 
sleep, more talkative/pressured speech, flight of 
ideas/racing thoughts, distractibility, psychomo-
tor agitation or increased goal-directed activity, 
and excessive involvement in high-risk behaviors 
[4]. Hypomania requires at least three or four 
(irritable mood only) of these symptoms during 
a sustained period of elevated, expansive, or irri-
table mood that lasts a shorter duration than a full 
manic episode (4 days) [4]. Children who experi-
ence mania often present with difficulty sitting 
still, decreased need for sleep, excessive talk-
ing, and difficulty following instructions. These 
symptoms are a change in their baseline level 
of functioning, and they are often difficult to 
understand. Increased engagement in pleasurable 
activities or those of preferred interest is often 
observed, and it is often difficult to match their 
level of energy. The duration, severity, and pre-
sentation will vary depending on the individual.

The type of cyclical pattern is captured by the 
diagnoses, which include bipolar I, bipolar II, 
cyclothymic disorder, and bipolar disorder due 
to either substances, another medical condition, 
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or unspecified etiology. Individuals who meet 
criteria for a full manic episode meet criteria for 
bipolar disorder I, whereas individuals who meet 
criteria for a hypomanic and depressive episode 
meet criteria for bipolar disorder II. Cyclothymic 
disorder is characterized by a 1-year period dur-
ing which the individual experiences numerous 
hypomanic and depressive symptoms that don’t 
met criteria for full episodes. They must not be 
without symptoms for more than 2 months, and 
symptoms must be present for at least 6 months 
of the year.

Bipolar disorder due to substances (e.g., 
cocaine, hallucinogens, alcohol, etc.) can include 
mood-induced symptoms either during intoxica-
tion or during withdrawal. Bipolar disorder due 
to another medical condition (e.g., hyperthyroid-
ism, multiple sclerosis, etc.) may include manic, 
hypomanic, or mixed episodes. Finally, bipolar 
disorder other-specified and unspecified are the 
categorical terms used for individuals who expe-
rience symptoms of both elevated and depressed 
mood but are not better classified by any of the 
aforementioned diagnoses.

Diagnosis of bipolar disorder in youth has been 
controversial. The DSM-5 states that the mean 
age of onset of first mood episode is approxi-
mately 18 years old for bipolar I and in the mid-
20s for bipolar II [4]. While the criteria recognize 
diagnoses in children, there are cautions embed-
ded in the text surrounding careful attention to 
diagnoses given that this is not the norm. Over 
the past several years, the prevalence of bipolar 
disorder in pediatrics has grown exponentially. 
For example, recent estimates indicate that pedi-
atric bipolar disorder affects approximately 2% 
of youth less than 18 years of age [93]. Studies 
indicate that clinicians need to be more observant 
to manic symptoms in youth, as it often takes a 
year before an accurate diagnosis is made from 
the time they initially present for treatment [135]. 
Given differences in both symptom presentation 
and on neuroimaging (structural and functional) 
between youth that meet criteria for bipolar dis-
order and youth with other common psychiatric 
diagnoses of childhood, the field is more widely 
recognizing pediatric-onset bipolar disorder as 
a clearly defined disorder [23, 41, 103, 122]. At 

this time it remains unclear if pediatric-onset 
bipolar disorder will manifest similarly to adult-
onset bipolar disorder in adulthood. As such, lon-
gitudinal and comparison studies are needed to 
more carefully delineate symptoms and progno-
sis across the life span among these entities.

 Risk Factors

Risk factors for developing a mood disorder 
include a genetic predisposition; a positive fam-
ily history of a mood disorder places an indi-
vidual at higher risk for also developing one. 
Individuals with predisposed neurochemistry 
are also at higher risk when prescribed certain 
medications. For example, individuals with both 
mood elevations and depressions are at a higher 
risk for developing mania if prescribed an anti-
depressant medication versus a mood stabiliz-
ing medication. Additional factors, such as sleep 
disturbance, consumption of substances (e.g., 
alcohol, marijuana, cocaine, etc.), traumatic 
stress, and chronic stress, all place individuals 
at higher risk for developing a mood disorder. 
Medical disease is often associated with higher 
disease burden and can contribute to mood dis-
order, as well.

 Comorbidities

Many symptoms co-occur with mood disorders. 
It is important to consider the comorbidities that 
exist with mood dysregulation in order to more 
fully appreciate the experience of the individual. 
Common comorbidities are described here and 
can be referenced in Table 10.1.

Anxiety-related disorders often co-occur 
with mood disorders and in fact tend to pre-
cede the onset of pediatric bipolar disorder [53]. 
Generalized anxiety, panic attacks, specific 
fears, and social phobia are often co-occurring 
with prevalence estimated to fall around 54% 
[53]. Regardless of the type of comorbidity, it is 
imperative that symptoms are properly acknowl-
edged and addressed in order to provide optimal 
interventions.
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Specific learning disorders are also commonly 
associated with mood disorders [17]. Learning 
disorders place youth at higher risk for internal-
izing mood symptoms (e.g., depression, low self-
esteem, etc.) [17, 35, 73], and learning problems 
have been associated with disruption of the fam-
ily system and mood symptoms in parents [16, 
77, 125]. In addition, weaknesses in the neuro-
logical systems that mediate emotional regula-
tion, attention and executive functioning, and 
learning is a unifying factor that also contributes 
to high rates of co-morbidity [9, 17, 72, 98, 109]. 
Altogether, the combination of environmental 
factors, in adjunct with weaknesses in the neuro-
logical networks that mediate learning and emo-
tions, place youth with learning disorders at high 
risk for mood disorders.

High rates of attention-deficit/hyperactivity 
disorder (ADHD) are commonly comorbid with 

mood disorders secondary to the weaknesses 
among shared neurological underpinnings that 
mediate executive dysfunction. Similar to youth 
with mood disorders, youth with ADHD also 
have altered developmental maturation patterns 
of cortical and subcortical networks involving the 
frontal lobes, which are important in mediating 
higher-ordered thought processes and behavioral 
and emotional regulation. As such, individuals 
with comorbid ADHD and mood disorders expe-
rience dysregulation of behavior (e.g., hyper-
activity, impulsivity), thought processes (e.g., 
distractibility, poor concentration), and mood 
(e.g., emotional lability, outbursts). Careful dif-
ferentiation between symptoms is important for 
accurate diagnosis. For example, symptoms of 
hyperactivity and impulsivity can mimic symp-
toms of mania such as pressured speech, psy-
chomotor agitation, reduced need for sleep, and 
pressured speech. It is important to delineate the 
presence of/exacerbation of symptoms during a 
mood episode, versus symptoms of hyperactiv-
ity and impulsivity that are persistent even in the 
absence of a significant mood episode. Careful 
determination of symptoms of dysphoric or dys-
regulated affect in adjunct with overactivity/
impulsivity is needed to appropriately classify 
the symptoms. Recent studies reveal that 48% 
of youth with bipolar disorder have comorbid 
ADHD [53]. Estimates suggest between 12% 
and 50% of youth with unipolar depression have 
comorbid ADHD [36]. Children with this neu-
rological profile are inherently at higher risk for 
experiencing dysregulation of mood, and chil-
dren with primary mood disorders are at higher 
risk for experiencing dysregulated thought pro-
cesses and behavior.

Behavioral dysregulation, impulsive actions, 
and risky decisions can contribute to behavioral 
misconduct. Co-occurring oppositional defiant 
disorder or conduct disorder may evolve in youth 
who have mood disorders, particularly with the 
additive diagnosis of comorbid ADHD [53]. The 
engagement in risk-taking behavior paired with 
the reduced appreciation for others’ emotional and 
physical well-being creates an active atmosphere 
for conduct problems. Approximately 31% of youth 
with bipolar disorder have  comorbid disruptive 

Table 10.1 Common comorbidities among youth with 
mood disorders

Psychiatric
  Anxiety
  Learning disorders
  Attention-deficit/hyperactivity disorder
  Disruptive behavior disorders (oppositional, 

conduct)
  Communication disorders
  Autism spectrum disorders
  Psychosis
Medical
  Epilepsy
  Cancer
  Endocrine disorders (thyroid disorders)
  Autoimmune disorders (multiple sclerosis, lupus, 

etc.)
  Organ transplant
  Substance use/abuse
  Deafness/blindness
  Sleep disorders
Psychosocial
  Poverty
  Trauma
  Homelessness
  Divorce
  Loss/bereavement
  Parental mental illness
  School failure
  Gender identity/sexual orientation
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behavior disorders [53]. It is important to appreci-
ate that an individual’s actions during such a mood 
episode may not reflect their general character or 
values; many mood disorders go untreated result-
ing in persistent states of behavioral vulnerability 
[31, 47, 48, 52, 74].

In some situations, psychosis can occur in the 
context of a mood episode. Studies reveal that 
4–8% of youth in clinical samples experience 
psychosis (e.g., delusions, hallucinations, etc.), 
and symptoms can include either mood congru-
ent or incongruent hallucinations [24, 132, 137]. 
Accurate assessment for symptoms of psychosis 
requires specialized training of a psychologist 
or psychiatrist. The specialist will also provide 
psychoeducation about the neurobiological basis 
in developmentally friendly terminology and 
specializes in communicating these complex 
conditions with child and their family. Research 
has shown that the presence of psychotic hallu-
cinations during a period of depression in ado-
lescence placed youth at a much higher rate of 
having suicide plans or attempts compared to 
those with depression who did not experience 
psychosis [79]. As such, clinicians need to be 
screening for the presence of psychosis and per-
forming safety assessments and planning accord-
ingly. The presence of psychosis during one 
mood episode places the individual at higher risk 
for experiencing psychosis during a subsequent 
episode; therefore, careful monitoring and educa-
tion are essential. Of importance, the presence of 
psychosis does not imply that there is a risk for 
violence, although the psychologist or psychia-
trist will perform a risk assessment to ensure the 
safety of the child and those around them. When 
symptoms of psychosis occur in the absence of 
a mood episode, further screening for a primary 
thought disorder is indicated.

It is also imperative to monitor for self-inju-
rious and suicidal behavior. Individuals with 
bipolar disorder are significantly more likely to 
commit suicide than those without mood dis-
orders [4]. Youth are at particular high risk due 
to inherent neurodevelopmental factors, such 
as immature development of the frontal lobes, 
which assist with judgment and decision-making. 
While suicidal ideation and rates of attempts are 

high, rates of completed suicide are fortunately 
low and occur approximately one in 100,000 
among youth with bipolar disorder [68]. Proper 
risk assessments must be conducted routinely, as 
hormonal and medication changes may influence 
youth during particularly sensitive times. Since 
decision-making and judgment are more vulner-
able in all youth, the additional distress of mood 
dysregulation makes impulsive actions a norma-
tive component within these circumstances.

Substance use is common among youth with 
mood disorders. Estimates suggest that 26% of 
adolescents with unipolar depression and 31% 
of individuals with bipolar have comorbid sub-
stance use disorders [37, 53]. The use of exter-
nal substances can further impair judgment and 
decision-making, as well as exacerbate neuro-
chemical vulnerabilities. Individuals may develop 
dual diagnoses with mood disorder and substance 
dependence, greatly complicating the treatment 
profile. Alternately, substance use may be second-
ary due to attempts to stabilize mood disorders. 
Careful delineation of the timeline of symptoms 
is important in determining appropriate course of 
treatment and determination of etiology.

 Cultural/Religious Considerations

In addition to understanding how mood disorders 
manifest at different developmental stages, it is 
important for clinicians, educators, and providers 
to appreciate and consider cultural conceptualiza-
tions of depression, mania, and behavioral dysreg-
ulation. Beliefs surrounding etiology, treatment, 
and family member involvement in interventions 
may vary greatly in relation to an individuals’ cul-
tural or religious framework [126]. Clinicians also 
need to be aware of a disparity in mental health 
services available for individuals of various ethnic, 
cultural, religious, and geographic backgrounds 
and those of varying socioeconomic statuses. For 
example, studies show disproportionate outpatient 
mental health services and higher unmet needs for 
ethnic minority youth, treatment is less adequate, 
and antidepressants are prescribed less frequently 
to non-Hispanic White individuals [22, 27, 34, 57, 
70, 126, 143, 144].
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In addition, providers may overlook situa-
tional factors contributing to symptoms and may 
neglect to include them in treatment plans. For 
example, chronic trauma exposure in urban set-
tings may result in presentations that may eas-
ily be overlooked for mood disturbance [126]. 
Disproportionate rates of symptoms also exist 
among different cultural backgrounds. For exam-
ple, Native Americans adolescents completed 
suicide 2.4 times higher than White youth and 
Asian-American girls had rate 1.2 times that of 
White girls [25]. Special attention to specific 
symptoms and the manifestation of symptom 
presentation must therefore be considered.

 Neurological Basis

Structural and functional differences among 
individuals with specific mood disorders have 
been routinely examined in the adult population 
and are now becoming the focus of research 
in pediatric populations. While the quantity 
of the studies thus far is not as robust in the 
pediatric population, research has discovered 
that overlapping systems are involved among 
all mood disorders. A fundamental challenge 
in understanding the developmental course of 
mood disorders is to consider the developmen-
tal trajectory of the brain. The most consistent 
findings among the current literature are dis-
cussed here.

Depression The majority of research indicates 
alterations in networks connecting the frontal 
lobes, which are involved in higher-order cogni-
tive skills such as planning and reasoning and 
subcortical networks involved in emotional regu-
lation (limbic structures) as well as behavioral 
regulation (striatal structures). Structural studies 
examining depression in youth reveal reductions 
in the volume of the basal ganglia and the hippo-
campus [122]. Reduced gray matter in the pre-
frontal cortex, amygdala, striatum, and caudate 
nucleus of depressed children was also demon-
strated; however, these results are less consistent 
[50, 56, 85, 101, 122, 123]. A limited number of 
studies assessing functional imaging have been 
conducted among youth with depression; how-

ever, the most consistent finding is alternations in 
the underlying structures of the frontal-subcorti-
cal networks that assist in mediating emotions, 
cognition, and behavior.

Bipolar Disorder Imaging studies revealed that 
a greater number of abnormalities in the prefron-
tal-limbic circuits were evident among youth with 
bipolar disorder than depression. Among individ-
ual comparison studies, significant differences 
from healthy controls included reduced amygdala 
volumes [15, 28, 38, 1], reduced intracranial vol-
umes [55, 127, 140], and ventricular abnormali-
ties [18, 127]. Volumetric changes in the anterior 
limbic network including the thalamus, striatum, 
and hippocampus have also been demonstrated 
[1]. Meta-analyses consistently revealed reduced 
prefrontal cortex and increased globus pallidus 
volumes in children and young adults [5].

Alterations in connectivity throughout the 
developing brain have also been demonstrated. 
Reduced corpus callosum volume and a greater 
number of deep white matter hyperintensi-
ties have been identified as specific to pediatric 
bipolar disorder [86, 110, 122]. Diffusion tensor 
imaging studies also implicate altered connectiv-
ity among prefrontal-limbic regions associated 
with affective regulation [85, 122, 107, 2].

Neuroimaging studies are helping to define 
differences between children with unipolar and 
bipolar disorder, as well as differences from chil-
dren with other neurodevelopmental disorders 
offering support for neurological underpinnings 
associated with these disorders. While there are 
not yet enough findings to implicate neuroim-
aging as a tool to aid in differential diagnosis, 
emerging results assessing differences between 
mood disorders and other pathologies will hope-
fully prove promising.

 Neurocognitive Profiles

Depression The neuropsychological correlates 
of depression in the pediatric population have 
rarely been studied independent of a comorbid 
diagnosis. This fact is important to consider when 
conceptualizing youth with depressive disorders, 
as many exist comorbid with ADHD, learning 
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disorders, head injury, chronic pain, and other 
medical and psychiatric conditions. In adults 
with major depressive disorder, reduced process-
ing speed and executive dysfunction are core 
components of neurocognitive symptoms [26, 
46, 64, 78]. Impairments in effortful attention 
[66], working memory [100, 128], inhibition [60, 
89], problem-solving and planning [100], and 
mental flexibility [3, 8, 100] among adults are 
demonstrated. Verbal and visual long-term mem-
ories have also been reported as impaired [81, 
112, 138]; however, difficulty with initial encod-
ing accounted for these weaknesses rather than 
an actual memory storage weakness. Weaknesses 
in verbal fluency were reported as well [114].

In childhood, studies examining those with 
solely a depressive disorder diagnosis revealed sig-
nificantly slower processing speed and executive 
functioning difficulties relative to healthy controls 
and a subset demonstrating difficulty with cogni-
tive flexibility and timed sequencing [48]. Many 
of the performances were within the average range 
across measures of intelligence and executive 
functioning when compared with healthy controls 
[48]. However, given the fact that depressive disor-
ders occur so rarely in isolation among youth, stud-
ies examining depression comorbid with ADHD, 
learning disorder, and anxiety may more clearly 
depict the neuropsychological profile associated 
with this more commonly observed phenomenon. 
With this in mind, improved conceptualization of 
neuropsychological correlates of unipolar depres-
sion among the pediatric population is needed to 
better understand the sole impact of underlying 
neuropsychological weaknesses associated with 
depression in youth.

Bipolar Disorder The neurocognitive profiles 
among adults with bipolar disorder have revealed 
specific patterns of significant weaknesses in ver-
bal learning and memory, attention, and execu-
tive functioning with smaller effect sizes observed 
among sustained attention, verbal fluency, visuo-
spatial processing, reading, and overall cognitive 
ability [6, 10, 74, 116, 121]. Many have proposed 
that these weaknesses and pattern of cognitive 
functioning may predate the onset of individuals’ 

mood disordered symptoms and worsen with the 
onset of mood symptoms. While the number of 
cognitive studies is much smaller in the pediatric 
population, the available literature demonstrates 
cognitive patterns largely consistent with those 
observed in the adult literature [74].

Meta-analyses of executive functioning in the 
pediatric population revealed significant weak-
nesses among youth with bipolar disorder than 
healthy controls in the domains of processing 
speed, working memory, and memory retrieval 
[45, 52, 82, 119, 130, 107]. Mixed results were 
also evident on tasks of sustained attention, 
cognitive flexibility, and response inhibition 
[14, 42–44, 52, 76, 92, 103]. Weaknesses in ver-
bal fluency and reading, slower motor speed, 
and lower overall intelligence were also demon-
strated [74].

Neurocognitive and associated symptoms of 
pediatric bipolar disorder adversely impact aca-
demic skill development as well [62]. Studies 
demonstrate that youth with bipolar disorder per-
form worse than healthy controls on tasks assess-
ing mathematics and reading and writing tasks 
independent of the presence of specific learning 
disorders [14, 69].

Social cognition weaknesses have also been 
consistently demonstrated among youth with 
bipolar disorder characterized by difficulty rec-
ognizing emotional prosody in spoken language, 
identifying emotional facial expressions, and 
engaging in interpersonal problem-solving skills 
[21, 39, 58, 61, 80, 118]. These vulnerabilities 
place youth with mood disorders at higher risk 
for inaccurately interpreting social interactions 
and likely contribute to increased isolation and 
victimization, as well as reduced quality of inter-
personal relationships. When evaluating out-
comes of those whom are identified, youth with 
mood disorders experience greater difficulty with 
peer relationships. On self-report rating scales 
completed by adolescents, those with mood 
symptoms (e.g., depression, mania, hypomania) 
endorsed reduced quality of friendships and a 
sense of increased relational victimization rela-
tive to typically developing peers [124].
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Most studies examining cognition have found 
that neurocognitive differences among youth who 
have mood disorders persist despite medication 
treatment [38, 39, 42, 105, 106]. Similarly, there 
do not appear to be significant differences in cog-
nitive functioning between youth who have been 
acutely diagnosed and those who are assessed 
after a longer disease duration [38, 52, 105, 106, 
118]. However, history of psychotic symptoms 
demonstrated more impairment on tasks of exec-
utive functioning and verbal memory [130, 131]. 
Also, youth who are treated with antipsychotic 
medication also demonstrate slower processing 
speed [11].

 Assessment of Mood Disorders

 Psychiatric Assessment

Many youth with mood disorders initially present 
to their primary care physician (pediatrician) for 
consultation. The child’s pediatrician is often the 
one to make further referrals for more detailed 
analysis of the child’s psychiatric care. Referral 
to a child psychiatrist, psychologist, or psychiat-
ric nurse practitioner who specializes in diagno-
sis of mood and behavior disorders is essential in 
obtaining proper diagnostic clarity. Psychiatrists, 
psychologists, and/or their support staff may 
conduct a scheduled, standardized interview 
to assess for specific symptoms. Examples 
include the Young Mania Rating Scale and the 
Personality Assessment Inventory-Adolescent. If 
symptoms of significant mood dysregulation are 
present, the psychiatrist and/or psychologist will 
work carefully with the pediatrician to rule out 
an underlying medical etiology (e.g., epilepsy, 
hypothyroidism, etc.) to inform treatment.

Once a diagnosis is made, the psychiatrist 
and psychologist will often work closely with 
the patient and caregiver to discuss interventions 
that are best suited for the patient (interventions 
are described in greater detail below). Once the 
initial assessment is conducted, families usually 
return to meet with the psychiatrist or psycholo-
gist on a bi-weekly or monthly basis to monitor 
response to medications and interventions.

 Neuropsychological Assessment

Neuropsychological assessment provides the 
opportunity for a comprehensive evaluation of the 
youth’s cognitive, emotional, social, academic, 
and neurodevelopmental profile. The pediatric 
neuropsychologist specializes in understanding 
brain-behavior relationships in the context of the 
developing brain. Neuropsychological testing is 
important because it can rule out comorbidities 
and delineate the complex relationship between 
mood and cognitive strengths and weaknesses 
(e.g., executive dysfunction). Social, emotional, 
behavioral, cognitive, and academic functioning 
are understood in the context of the structural, 
functional, and chemical neurology that influence 
functioning. Neuropsychologists obtain informa-
tion from multiple sources including objective 
testing, projective emotional testing, patient, 
parent, and teacher rating scales, prior medical 
records, neuroimaging (if applicable), and aca-
demic records. Please refer to Table  10.2 for a 
list of standardized measures commonly used to 
assess mood in children and adolescents.

Projective assessment of emotional and per-
sonality functioning can also be conducted to 
obtain supportive data containing themes related 
the individual’s symptom pattern. These mea-
sures often require extensive training and supervi-
sion for accurate interpretation, and the reliability 
and validity of these measures are not as well 
established as that of standardized rating scales 
[84]. Examples of such measures include the 
Rorschach Inkblot Test, Thematic Apperception 
Test, sentence completion tasks, and projective 
drawings. Common findings that emerge on pro-
jective tasks among youth with mood disorders 
may include themes of sadness, anger, emotional 
reactivity, negative interpersonal patterns, sense 
of incompetence or inferiority, or negative reso-
lution. Favorably, these projective tools can yield 
patient-specific insight into the patient’s world-
view, and the content may provide important 
information that can guide treatment.

Given the specialized nature of this ser-
vice, referrals for this type of evaluation often 
come from a psychiatrist, neurologist, thera-
pist, or primary care physician. The benefits of 
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Table 10.2 Common mood disorder assessment tools

Measure
Age 
range Primary indices

Administration 
time Who administers Raters

Languages 
available

Reading 
level

BYI-II 7–18 Self-concept 5–25 min Qualification B Child – 2nd 
gradeAnxiety

Depression
Anger
Disruptive behavior

BASC-3 2–25 Externalizing, internalizing, 
behavioral symptoms indexes, 
adaptive skills

10–30 min Qualification B Child Spanish Parent – 
4th grade

Parent Self – 
2nd 
grade

Teacher

CASI-5 5–18 Symptom count, symptom 
severity, impairment cutoff, 
clinical cutoff

15–20 min Qualification B Parent – –
Teacher

CBCL 1.5–18 Internalizing 15–20 min Qualification B Parent 90+  
languages

5th grade
Externalizing Self
Total problems

CDI-II 7–17 Emotional problems, 
functional problems

5–15 min Qualification B Child Spanish 2nd 
gradeParent

Teacher
CMRS 9–17 – 10–15 min Qualification B Parent – –

Teacher
MAPI 13–18 Basic personality style 20–30 min Qualification C Child Spanish 6th grade

Expressed concerns
Behavioral correlates

MMPI-A 14–18 Validity and clinical scales 60 min Qualification C Child Spanish 4.9th 
gradeContent scales

Supplemental scales
PSY-5 scales

PAI-A 12–18 Validity scales, clinical scales, 
treatment consideration scales, 
interpersonal scales

30–45 min Qualification C Child – 4th grade

Piers- 
Harris 
self-
concept 
second 
edition

7–18 Behavioral adjustment, 
freedom from anxiety, 
happiness and satisfaction, 
intellectual and school status, 
physical appearance and 
attributes, and popularity

10–15 min Qualification B Child Spanish 2nd 
grade

RCDS-2 7–13 – 10–15 min Qualification C Child Spanish 2nd 
grade

RADS-2 13+ Dysphoric mood, anhedonia/
negative affect, negative 
self-evaluation, and somatic 
complaints

10 min Qualification C Child – 3rd 
grade

YMRS 5–17 – 15–30 min Qualification B Clinician – –

BYI-II Beck Youth Inventory, 2nd Edition, BASC-3 Behavior Assessment Scale for Children-3rd Edition, CASI-5 Child 
and Adolescent Symptom Inventory-5th Edition, CBCL Achenbach’s Child Behavior Checklist, CDI-II Children’s 
Depression Inventory-2nd Edition, CMRS Childhood Mania Rating Scale, MAPI Millon Adolescent Personality 
Inventory, MMPI-A Minnesota Multiphasic Personality Inventory-Adolescent, RCSD2 Reynolds Child Scale 
Depression-2nd Edition, RADS-2 Reynolds Adolescent Scale Depression-2nd Edition, YMRS Young Mania Rating 
Scale. Qualification levels for test administration are set forth by the American Educational Research Association, the 
American Psychological Association, and the National Council on Measurement in Education to maintain professional 
and ethical standards of test administration and interpretation
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neuropsychological evaluations are the compre-
hensive and integrated conceptualization of brain-
behavior relationships, uniquely tailored to that 
child and their history. This service differs from 
a school evaluation in that one examiner explores 
multiple domains of cognitive, emotional, and 
behavioral development by exploring functioning 
in the context of underlying neurological struc-
tures. The findings inform diagnosis and patterns 
observed on testing inform recommendations for 
treatment across multiple disciplines, including 
school, to devise an integrated treatment plan that 
expands across multiple disciplines.

 School-Based Assessment

School evaluations can be initiated by parents or 
educators when there is concern about a child’s 
academic performance. The school assessment 
will usually involve a review of the child’s report 
card, academic record, and discipline records, 
as well as conversations with the child’s parents 
and educators. The school may then conduct an 
assessment of the child to determine their eligi-
bility for special education services and accom-
modations to modify the learning environment to 
make the classroom accessible for a child who 
experiences dysregulated mood. In the United 
States, these evaluations are often conducted 
once every 3 years, although yearly meetings to 
assess the efficacy of the interventions are con-
ducted and monitoring through less formal means 
of assessment should be conducted to ensure the 
child is making effective educational progress. 
The goal of school-based evaluations is to assess 
if a child’s cognitive or academic skills are on 
grade level or delayed. School-based evalua-
tions inform recommendations within the school 
system to help the child reach grade-based stan-
dards. In school-based evaluations, there is less 
emphasis on etiology, and recommendations are 
generally not made outside of the school environ-
ment. School-based evaluations are of no cost to 
families, and the family returns to discuss pro-
posed recommendations resulting from the eval-
uation with school providers. A plan is agreed 
upon and implemented to educate the child in the 

context of their learning needs. Please refer to the 
chapter on special education for more detailed 
information.

 Interventions for Mood Disorders

Mood disorders impact youth pervasively across 
settings. As such, it is important that provid-
ers consider interventions across disciplines 
and settings in order to facilitate improvement. 
Interventions discussed here include therapeu-
tic techniques, pharmacological methods, and 
school-based interventions.

 Psychosocial Interventions

Depression Randomized clinical trials demon-
strate that only 20% of youth with mild depres-
sion respond to routine monitoring and check-ins 
with their providers in the early stages of depres-
sion [29, 63]. When children present with mild 
initial symptoms, children are monitored for 
2–4 weeks, and if symptoms persist or worsen, a 
higher level of intervention is attempted [63]. 
Alternately, many children initially present with 
moderate to severe symptoms of depression. In 
both situations require more formal therapeutic 
interventions.

Cognitive behavioral therapy (CBT) and inter-
personal therapy (IPT) have been demonstrated 
as efficacious in treating depression among youth 
[32, 96, 97, 139]. CBT is a structured, time-lim-
ited therapy that treats depression by identifying 
behavioral and cognitive patterns and changes 
them to alter people’s perceptions of themselves, 
their worlds, and their futures [31]. IPT is also a 
time-limited therapy that is based on the negative 
impact of depressive symptoms on interpersonal 
relationships and the impact relationships have 
on depressive symptoms and is most suitable and 
beneficial for youth who experience high conflic-
tual relationships [31].

These interventions are considered an effec-
tive monotherapy for many youth with depres-
sion; however, they may not be best suited for 
individuals with learning disorders or intellectual 

10 Mood Disorders



184

disabilities. In such cases, adapted psychother-
apy in adjunct with medication may be a more 
advantageous approach. Individuals who do not 
respond to CBT or IPT alone or who are experi-
encing suicidal thoughts often improve with the 
addition of antidepressant medication [19, 136] 
(described in greater detail below).

Bipolar Disorder At this time, there is not one 
universal behavioral intervention that is deemed 
the standard intervention of choice for children 
and adolescents with bipolar spectrum disorders. 
Of the interventions evaluated, family psychoed-
ucation in adjunct with skill building has received 
the highest rating within this class  – “probably 
efficacious” – by the Task Force on the Promotion 
and Dissemination of Psychological Procedures 
guidelines [54]. While no studies were deemed 
well established, a combination of family inter-
vention, psychoeducation, and skill building was 
rated among the most successful, particularly 
when used in adjunct with medication [54, 94].

Collaborative problem-solving is an approach 
that facilitates adult-child problem-solving 
through teaching skills (e.g., flexibility, tol-
erance, problem-solving, etc.) to points of 
performance and helping resolve issues of dis-
agreement collaboratively [65]. This approach 
has been demonstrated to be particularly effec-
tive for individuals with mood dysregulation 
and oppositional/disruptive behavior [65]. Other 
commonly used intervention modalities include 
CBT (rated as possibly efficacious), dialectical 
behavioral therapy (rated as experimental), and 
IPT and social rhythm therapy (also rated as 
experimental) [54].

Regardless of the specific modality provided, 
factors that proved efficacious included family 
involvement, psychoeducation, skill building, 
and relapse prevention [54]. Of importance, fac-
tors that influenced the individuals’ response 
to intervention included adjunct pharmacol-
ogy, greater initial impairment, high levels of 
stress and trauma in the child, and parents with 
lower levels of personality disorder symptoms 
[54, 87]. The implementation of social skill 
instruction may also prove beneficial, given the 
weaknesses in children’s ability to detect and 

respond appropriately to social cues, as well as 
reduced quantity and quality of sustained peer 
relationships.

 Pharmacological Interventions

Psychopharmacological intervention is com-
monly required to stabilize a child’s mood and 
permit them the ability to participate in daily life 
activities.

Depression Studies demonstrate the utility of 
the addition of an antidepressant medication in 
adjunct to CBT among youth with depression, 
particularly if symptoms do not improve solely 
with CBT or if the symptoms are severe in nature 
[19, 88, 136]. The use of selective serotonin reup-
take inhibitors (SSRIs) is the preferred class of 
medications for youth with depression [29, 30] as 
they have been shown to be efficacious. 
Fluoxetine has the most support from random-
ized clinical trials and is the only medication 
approved for young children with depression [20, 
91, 96], although citalopram, escitalopram, or 
sertraline may also be considered [71].

Bipolar Disorder Psychopharmacological 
intervention is the gold standard for youth with 
bipolar disorder; however, randomized, double-
blind, placebo-controlled studies are lacking. 
Young patients with bipolar disorder are com-
monly prescribed mood stabilizers and antipsy-
chotics [40, 95]. Anticonvulsants and 
second-generation antipsychotics are also pre-
scribed [40, 102, 129]. Lithium is approved by 
the Food and Drug Administration for managing 
bipolar in youth under age 12 [40]. Risperidone, 
aripiprazole, and quetiapine are approved to treat 
children over age 9, and olanzapine has been 
approved for adolescents over age 12 [40].

Treatment of comorbid ADHD and bipo-
lar disorder with carbamazepine monotherapy 
or lamotrigine monotherapy was each shown 
to be effective in reducing manic, depressive, 
and ADHD symptoms [13, 75]. The addition of 
stimulants and atomoxetine to address symptoms 
of ADHD has not been shown to worsen mood 
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symptoms [104, 117, 145]. Youth with comorbid 
disruptive behavior disorders and bipolar disor-
der have been shown to have improvement in 
overall psychopathology when treated with que-
tiapine monotherapy [90].

Treatment of disordered sleep is imperative 
in facilitating the child’s ability to obtain rest-
ful, restorative sleep necessary to stabilize neu-
rochemistry, as well as improve cognition and 
capacity for behavioral regulation. Insufficient 
sleep can cause or further add to problems 
with attention, learning, memory consolidation, 
slowed processing speed of information, and 
impulsive and careless responding. Increased 
irritability, mood lability, and cognitive diffi-
culties can also result from insufficient sleep. 
Hypersomnolence can also contribute to psycho-
social and cognitive processing and must also 
be addressed during periods of excessive sleepi-
ness generally associated with depressed mood. 
Social isolation, cognitive and physical slowing, 
and attention and executive functioning problems 
may result from excessive sleeping and are simi-
larly disruptive to the child’s ability to attend to 
their daily tasks.

It is important for psychiatrists to provide 
ongoing pharmacological management, as chil-
dren’s response to medication can be unique 
and has often been less researched than in adult 
populations. Unique challenges in prescribing 
medication to children and adolescents include 
hormonal changes, neurological maturation, 
and an increase in physical body mass. As such, 
adjustments to the dose, type, and frequency of 
medication administration must be carefully 
monitored.

 School-Based Interventions

Youth diagnosed with a mood disorder often 
require accommodations and/or services within 
the academic setting even during periods of euthy-
mic mood given the presence of neurocognitive 
vulnerabilities, as well as interpersonal sensitivi-
ties, and behavioral and mood dysregulation.

Under the Individuals with Disabilities 
Education Act (IDEA) legislation, students are 

eligible to receive environmental accommoda-
tions and/or specialized education services tai-
lored to their unique needs in order to provide 
the individual access to the curriculum. The leg-
islation cites that students should make “effective 
educational progress in the domains of academic, 
emotional, behavioral, and social functioning” 
such that academic performance is not the sole 
qualifying reason for a student to receive special 
education services [133].

A 504 Accommodation Plan implements envi-
ronmental modifications to the classroom and 
school setting to allow a child to access the infor-
mation being presented. An Individual Education 
Program (IEP) is a tailored educational pro-
gram in which direct service and environmental 
modifications are necessary for the individual to 
access the curriculum.

Many individuals with mood disorders qualify 
for a 504 Accommodation Plan or an IEP on the 
basis of an emotional disability. Examples of 
commonly provided accommodations and ser-
vices for individuals with emotional disability 
are listed in Table 10.3. For youth with problem-
atic and off-task behaviors, a functional behavior 
analysis (FBA) may take place to assess triggers 
and reinforcers of undesired behaviors. A for-
mal behavior management plan is implemented 
based on the findings of the FBA, which guides 
 interventions for inappropriate behavior so that 
they are implemented in a consistent manner 
regardless of the time of day or who the child 
is with. In turn, this promotes consistency and 
predictability, which are known to help improve 
behavior over time.

Given that many youth with mood disorders 
experience comorbid emotional, social, behav-
ioral, and cognitive difficulties, it is expected that 
the child’s 504 plan or IEP include accommoda-
tions that are appropriate to address their specific 
learning needs. For example, children with comor-
bid ADHD will often receive accommodations to 
support their learning environment such as prefer-
ential seating in the classroom, reminders to turn 
in assignments, separate rooms for test-taking, etc. 
Another example is a child with comorbid autism 
spectrum disorder who experiences significant 
difficulty with navigating peer relationships. This 
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child may attend a social skill instruction group to 
support the development of social skill awareness 
and appropriateness.

The law is written such that children within the 
school system are to remain in the least restric-
tive environment, meaning that, when possible, 
the child should remain in the general education 
classroom and receive the most minimal disrup-
tion from a typical school day. However, some 
children with mood disorders are unable to remain 
in a general education classroom due to a variety 
of reasons that impact their ability to make devel-
opmental progress. As such, a variety of alterna-
tive placement arrangements can take place. A 
child may be placed in a smaller classroom for 
a portion or the duration of the day in an envi-
ronment with the educator is trained in managing 
challenging behaviors and emotional difficulties. 
If the child does not make progress in this type of 
setting, an alternative may be a therapeutic school 
environment designed with a higher level of treat-
ment. Oftentimes, therapy is embedded into the 
school day, and medication management may be a 
service offered, as well. Residential placement is 
another alternative during which the child resides 
at a facility equipped to manage psychiatrically 
and behaviorally complex youth.

 Outcomes for Youth Diagnosed 
with Mood Disorders

Depression Accurate detection is the first step 
in providing interventions for youth with mood 
disorders. Research indicates that less than 50% 
of children and adolescents with depression ever 
receive treatment [47]. Of those who do receive 
evidence-based treatment, they rarely receive it 
as recommended [47]. Thus, the most important 
aspect of influencing outcomes is to accurately 
identify and provide recommended treatment for 
depression among youth.

Longitudinal studies of youth with depres-
sion revealed an increased risk of recurrence in 
adulthood, later interpersonal difficulties, unem-
ployment, impaired school performance, early 
parenthood, and adult disability [7, 49, 67, 111, 
122, 141].

Bipolar Disorder Youth with pediatric bipolar 
disorder demonstrate poorer overall quality of 
life and poorer relations with family and friends 
than youth with unipolar depression, behavior 
disorders, and other psychiatric diagnoses [51, 
124]. Parent-report assessment of youth with 
bipolar disorder and quality of life revealed sig-
nificantly lower quality of life than same-aged 
youth in the general population and youth with 
chronic physical conditions [51, 113]. Youth with 
pediatric bipolar disorder, particularly those with 
social cognition deficits, demonstrate greater 
psychosocial impairment than healthy control 
subjects [14, 115, 120]. Youth with bipolar disor-
der frequently demonstrate more impaired social 
skills than community controls and reported hav-
ing a minimal number of friendships [58, 124]. 
Youth with severe mood dysregulation experi-
ence frequent hospitalizations and, in some cases, 
legal problems that contribute to high absence 
from expected activities [12].

Longitudinal studies demonstrate that 4 years 
after initial diagnosis with bipolar I disorder in 
youth, individuals continue to experience per-
sistent psychopathology into their mid- and late 
adolescent years [142]. Even those with subsyn-
dromal symptoms demonstrated higher levels of 
family dysfunction and psychiatric comorbidity 

Table 10.3 Possible school-based accommodations and 
services

Special education accommodations and services 
emotional disability
Scheduled meetings with school psychologist and/or 
counselor
Establish homeschool communication system
Schedule regular meetings with guardian and 
treatment specialists
Develop behavioral contracts and behavior 
management plan
Implement treatment plans into school environment
Excused absences for psychiatric hospitalizations and 
appointments
Frequent encouragement and positive feedback about 
performance
Post rules for classroom behaviors
Social skill instruction
Frequent breaks
Inform of upcoming changes in routine
Offer student choices within assignments
Encourage use of relaxation techniques
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[142]. Early-onset bipolar disorder is associated 
with comorbid substance abuse, suicide attempts, 
hospitalization, and legal difficulties [59, 83, 
122]. Persistent diagnosis is associated with high 
levels of morbidity and dysfunction; however, 
even those with subsyndromal forms were also 
found to be associated with morbidity and dys-
function [142]. Persistent neuropsychological 
deficits and school dysfunction were also demon-
strated to be evident at follow-up [142].

 Conclusion

Mood disorders are complex entities that 
alter developmentally appropriate emotional, 
behavioral, and cognitive regulation second-
ary to underlying vulnerabilities in the neuro-
logical networks that mediate these functions. 
Predisposition to such dysregulation exists dur-
ing periods of euthymic mood and becomes exac-
erbated during mood episodes. Neurocognitive 
weaknesses, most notably executive dysfunction, 
adversely impact the child’s capacity to attend to 
and learn information, consequently impacting 
their academic performance. Furthermore, exec-
utive functioning weaknesses related to mood 
disturbance place youth at higher risk for social 
difficulties, family discord, and behavioral prob-
lems. Comorbidities, such as anxiety, ADHD, 
and disruptive behavior disorders, often contrib-
ute to greater disease burden and divergence from 
expected developmental trajectories.

Conceptualization of mood disorders as 
complex neurological entities requires special-
ized training in child psychiatry or psychology 
in order to appreciate the underlying biologi-
cal changes associated with these disorders. 
Accurate diagnosis of the mood disorder and 
its comorbidities is key in informing appropri-
ate treatment recommendations. Interventions 
must be implemented across all settings in order 
to facilitate optimal developmental growth and 
may include pharmacological management, 
individual and family therapy, behavior manage-
ment planning, and school services and accom-
modations. Response to interventions may vary 
in relation to the child’s stage of development, 

the types of services implemented, the sever-
ity of the disease course, and their comorbid 
symptoms. Longitudinal outcome studies dem-
onstrate heterogeneity secondary to these factors 
but place youth with mood disorders at higher 
risk for academic underachievement, unemploy-
ment, interpersonal difficulties, disease recur-
rence, and disability. Overall, professionals need 
to work together to more accurately identify 
and implement comprehensive interventions for 
youth with mood disorders, as this is the most 
important aspect of influencing outcomes.
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Anxiety Disorders
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 Overview of Youth Anxiety 
Disorders

Anxiety disorders are common among youth 
across the age span [16, 31]. Epidemiological 
studies find median prevalence rates rang-
ing from 2% to 24%, with overall rates higher 
among girls [38]. Currently, the Diagnostic and 
Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-5; [2]) includes the following 
anxiety disorders: separation anxiety disorder, 
specific phobia, selective mutism, social anxi-
ety disorder, panic disorder, agoraphobia, and 
generalized anxiety disorder (GAD). Obsessive- 
compulsive disorder (OCD) and posttraumatic 

stress disorder (PTSD), which were previously 
categorized as anxiety disorders in the DSM-4 
[1], now fall under the categories of “obsessive- 
compulsive and related disorders” and “trauma- 
and stressor-related disorders” in the DSM-5 [2], 
respectively. The core feature across anxiety dis-
orders is excessive fear and/or anxiety, resulting 
in behavioral disruption. Although there is some 
debate regarding whether fear and anxiety are 
truly distinct from each other [43], the DSM-5 
[2] defines fear as the emotional response to a 
present and/or imminent threat, whereas anxiety 
involves the anticipation of future threat.

Anxiety disorders differ from each other 
based on the specific triggers that elicit such fear 
or anxiety. For a detailed description of each dis-
order, please refer to the DSM-5 [2]. In brief, a 
child with separation anxiety disorder exhibits 
excessive fear or anxiety when separated from 
home or caregivers. Youth with specific phobias 
have strong fear reactions to certain objects (e.g., 
dogs) or situations (e.g., being on an airplane). 
Children with selective mutism demonstrate 
typical speech when interacting with immediate 
family members but fail to initiate speech with 
others or verbally respond when others try to 
engage with them. Youth with social anxiety dis-
order have excessive fear or anxiety about social 
situations in which they may be negatively evalu-
ated by others. Panic disorder consists of recur-
rent unexpected panic attacks and worry about 
having additional panic attacks. Individuals with 
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 agoraphobia fear or avoid situations in which they 
believe they will have a panic attack or might not 
be able to escape if a panic attack occurred (e.g., 
public transportation). Generalized anxiety disor-
der involves frequent and persistent worry about 
a variety of domains (e.g., school performance, 
the future) and is accompanied by at least one of 
the following symptoms: restlessness, fatigue, 
concentration difficulties, irritability, muscle ten-
sion, or disrupted sleep.

Youth with OCD experience obsessions (e.g., 
persistent unwanted thoughts, urges, or images 
that evoke anxiety) and/or compulsions (i.e., 
repetitive behaviors one feels driven to perform 
in order to alleviate distress). Unlike the previ-
ously mentioned disorders, which may not have a 
clearly identifiable initial trigger, PTSD involves 
exposure to a traumatic event, followed by intru-
sive symptoms (e.g., recurrent distressing memo-
ries), avoidance of internal or external reminders 
of the event, negative changes in cognitions 
and mood, and increased arousal and reactivity. 
Across all anxiety and related disorders, symp-
toms cause either high levels of distress, sig-
nificant interference within life domains (e.g., 
school, home life, peer relationships), or both.

Differences are found in the rates of specific 
subtypes of anxiety across the age span [38, 60]. 
Such differences appear to be consistent with 
normal developmental periods [57]. For exam-
ple, rates of separation anxiety and specific pho-
bias tend to peak during early to mid-childhood, 
whereas social anxiety disorder peaks in middle 
adolescence [38]. Symptoms of selective mut-
ism typically appear between ages 3 and 6, with 
a formal diagnosis given when the child enters 
school between ages 5 and 8 [48]. Fears and wor-
ries consistent with generalized anxiety appear to 
express themselves in late childhood [60], but a 
formal diagnosis of generalized anxiety disorder 
is most likely in young adulthood [38]. Panic dis-
order seems to peak during late adolescence [38]. 
OCD has a bimodal age distribution with first 
peak around age 11 and a second peak in adult-
hood [55]. In contrast to a trend of higher anxiety 
disorder prevalence rates among girls, boys have 
higher rates of OCD during childhood [55].

Comorbidity across anxiety disorders (i.e., 
homotypic comorbidity) and between anxiety 

disorders and non-anxiety disorders (heterotypic 
comorbidity) is considered the rule, not the excep-
tion [27]. As children age, the likelihood of hav-
ing a “pure” anxiety disorder decreases [5]. With 
regard to non-anxiety disorders, youth with anxi-
ety disorders, particularly those with multiple anx-
iety disorders, are at increased risk for developing 
depression [5]. Additionally, having an anxiety 
disorder increases vulnerability to developing 
a substance use disorder [62]. Despite anxiety 
being characterized as an internalizing disorder, 
many youth with anxiety disorders also present 
with comorbid externalizing disorders, such as 
oppositional defiant disorder or attention- deficit/
hyperactivity disorder [27]. The burgeoning field 
of research on autism spectrum disorders reveals 
that approximately 40% of youth with a princi-
pal diagnosis of an autism spectrum disorder also 
meet criteria for at least one anxiety disorder [52].

 Impairment Associated with Youth 
Anxiety

Anxiety disorders in youth can lead to impair-
ment across multiple domains. Untreated child-
hood anxiety disorders, along with associated 
comorbid disorders (e.g., substance use disorder, 
depression), can be chronic, persisting into adult-
hood [30]. Anxious youth are also at greater risk 
for experiencing social stressors, academic prob-
lems, and functional difficulties. They are signifi-
cantly more likely to be rated as depressed and 
oppositional by parents and teachers relative to 
non-anxious youth [20]. Socially, high anxiety is 
linked with interference in social skills develop-
ment and peer relationships [3, 22, 36]. Anxious 
youth self-report higher levels of social malad-
justment, increased social neglect and peer rejec-
tion, and poorer self-image [23, 53]. Social skills 
deficits are also observed by others, with teachers 
rating anxious students as lower in social accep-
tance [20]. Because of impairments in social 
development, youth with anxiety may also be less 
likely to seek social interactions with peers or be 
less skilled when interacting with peers.

Anxiety is further linked with poorer academic 
performance [19, 22] and difficulty taking tests; 
indeed, anxiety is associated with significantly 
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lower scores on standard achievement tests of 
reading and math [20]. School-related anxiety 
can also lead to avoidance of different school situ-
ations, such as participating in class, giving oral 
reports, eating in the school cafeteria, working 
on group projects, asking the teacher for help, 
riding the school bus, or walking in crowded 
hallways. As such, anxious youth may have dif-
ficulty engaging in the overall curriculum due to 
a tendency to attend to situations or events that 
are perceived as threatening (e.g., focusing on 
worries that the teacher will call on the child to 
answer questions or fears of doing or saying the 
wrong thing while in class), which interferes with 
their ability to pay attention and remember the 
lessons taught in class. In turn, poor academic 
performance may contribute to the maintenance 
of anxiety in school. Continued poor performance 
in school can increase anxiety symptoms, thereby 
compounding and exacerbating academic diffi-
culties. Indeed, while early-onset anxiety symp-
toms are associated with greater rates of academic 
failure, reductions in childhood anxiety are linked 
to improvements in school performance [32, 61].

Severe school-related anxiety may result in 
refusal to attend school altogether, where the 
youth has recurrent absences or partial absences 
(i.e., attends school, but is unable to stay for the 
entire day) due to anxiety symptoms. School 
refusal can lead to a series of negative conse-
quences. As school attendance is usually a legal 
requirement, excessive absences may lead to 
the involvement of truancy officers (e.g., officer 
comes to the home to escort the child to school) 
and even legal action against parents. Outside of 
the legal consequences, school refusal is associ-
ated with a number of adverse outcomes, particu-
larly in regard to a child’s social and academic 
development. Short-term consequences include 
academic underachievement, premature dropout 
rates, difficulties with peer relationships, and 
increased family conflict (for review, see [33]). 
Furthermore long-term follow-up studies have 
found that school refusal in youth is associated 
with increased rates of psychiatric illness, gen-
eral difficulties with mental/psychological well- 
being, poorer adjustment to work and social 
relationships, and difficulties in family relation-
ships [8, 10, 14, 36].

 Assessment of Anxiety in Schools

As described above, anxiety symptoms, as well 
as anxiety-related school refusal, can be detri-
mental to a child’s functioning. To determine 
the appropriate intervention to target the youth’s 
anxiety symptoms, a comprehensive evaluation, 
including child-, parent-, and teacher-report mea-
sures as well as in-class observations, is needed. 
In addition, since learning disorders are associ-
ated with higher anxiety levels in children and 
adolescents, a referral for neuropsychological 
testing should be made if a learning disorder is 
suspected. Additionally, when available, schools 
should work closely with the youth’s treatment 
provider (e.g., counselor, outpatient therapist, 
psychiatrist) to garner a complete understanding 
of the clinical picture and collaborate to deter-
mine the intervention that will best address the 
youth’s needs.

Schools typically use screening measures to 
assess for the presence and severity of anxiety 
along with other internalizing and externalizing 
symptoms in youth. The Behavior Assessment 
System for Children, Third Edition (BASC-3; 
[46]), is a questionnaire that consists of parent, 
child, and teacher versions and assesses multiple 
behavioral and emotional domains as well as 
overall externalizing and internalizing problems. 
The scale provides scaled scores and percentile 
ranks to easily identify domains that reach clini-
cal significance and warrant further examination. 
The BASC-3 also includes a Student Observation 
System (SOS), which records direct observations 
of a youth’s classroom behavior. The SOS assesses 
adaptive and maladaptive behaviors, including 
positive peer interactions and various disruptive 
behaviors. The Spence Children’s Anxiety Scale 
(SCAS; [50]) is another parent- and child-report 
measure that assesses the presence and severity 
of anxiety symptoms related to obsessive-com-
pulsive disorder, panic/agoraphobia, separation 
anxiety, social phobia, generalized anxiety, and 
physical injury fears. As anxiety disorders are 
often comorbid with depression, it may also be 
helpful to administer a depression measure, such 
as the Children’s Depression Inventory-2 (CDI-
2; [35]), which assesses  cognitive, behavioral, 
and affective symptoms of depression and helps 
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identify the presence of critical depressive symp-
toms (e.g., suicidal ideation). Youth who score 
within the clinical range on the aforementioned 
screeners should be referred for clinical evalua-
tion and treatment (see below for information on 
making referrals). Clinic-based assessments of 
anxious youth would include an unstructured or 
semi-structured clinical interview (e.g., Anxiety 
Disorder Interview Schedule-IV, Child and 
Parent Versions [49]) to determine the presence/
absence of an anxiety disorder.

For school-refusing youth, the most basic and 
traditional measure of school refusal involves calcu-
lating the number of full or partial school days that 
are missed. Number of school absences can also be 
used as a measure to track the progression of the 
behavior over time (i.e., increased absences suggest 
increased severity of school refusal behavior) or to 
determine the effects of a treatment on the behavior.

Aside from number of absences, there are 
evidence- based assessments that can be used 
in school and clinical settings to evaluate the 
function of school refusal behavior. As school 
refusal behavior may have multiple functions, 
researchers and clinicians have emphasized the 
importance of identifying the motivating and 
maintaining factors through a functional analysis. 
Kearney and Silverman [25] developed a four-
factor functional model, which posits that school 
refusal occurs due to negative and/or positive 
reinforcement. Specifically, school refusal occurs 
so that the child may (1) avoid negative affect, 
such as feelings of anxiety or depression (nega-
tive reinforcement); (2) avoid aversive social and 
evaluative situations, such as peer interactions or 
class presentations (negative reinforcement); (3) 
gain attention from others, such as family mem-
bers, friends, and teachers (positive reinforce-
ment); and/or (4) gain tangible reinforcement, 
such as playing video games at home instead 
of attending school (positive reinforcement). A 
functional behavioral analysis based on the four-
factor model can be completed in both school and 
clinical settings, and information regarding the 
factors can be gathered through a clinical inter-
view. Observations of the youth in class can also 
provide further data regarding the function of the 
school refusal behavior.

The School Refusal Assessment Scale  – 
Revised (SRAS-R; [24]) is a 16-item parent- and 
child-report measure, which maps onto the four- 
factor functional model. The SRAS-R assesses 
the relative strength of the four factors; the high-
est rated scale is identified to be the primary func-
tion of the school refusal behavior. The SRAS-R 
also takes into account that school refusal behav-
ior may have multiple functions; scales that are 
within 0.5 points of one another are indicative of a 
mixed function profile. Another child-report mea-
sure, the Self-Efficacy Questionnaire for School 
Situations (SEQ-SS; [21]), examines youths’ 
cognitions to school- related situations, such as 
completing homework and being separated from 
parents to attend school, and their perception of 
their ability to cope with each of these anxiety-
provoking situations. Similar to the SRAS-R, the 
SEQ-SS can be used to determine targets for cog-
nitive and behavioral interventions as well as a 
measure of progress or change over time.

Case Example Kelly is a 13-year-old female in 
the seventh grade who began seeing the school psy-
chologist because of ongoing difficulties attending 
school. At the time of assessment, Kelly attended 
school sporadically, regularly missing between 1 
and 3  days of school each week. As a younger 
child, Kelly experienced separation anxiety and 
reluctance to separate from her parents when it was 
time to go to school. While the separation anxiety 
symptoms remitted in third grade, Kelly’s difficul-
ties with school attendance reemerged in sixth 
grade following several instances of peers teasing 
her. Recently, Kelly’s school refusal exacerbated, 
and she was unable to attend school for 3 straight 
weeks. With the help of her school psychologist, 
she began reintegrating back into school for an 
hour in the afternoons, but she continued to strug-
gle to get to school in the morning. Specifically, her 
anticipatory anxiety caused her to have panic 
attacks while getting dressed, riding in the car to 
school, and leaving the car to enter the school. 
Social interactions were especially difficult as 
Kelly feared being negatively evaluated by her 
peers or otherwise saying the “wrong” thing or 
embarrassing herself. In school, Kelly attempted to 
avoid social interactions by spending the majority 
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of the day in the guidance counselor’s office. Due 
to the frequent absences from school, Kelly also 
started to experience pervasive worries related to 
school performance (e.g., taking tests, completing 
homework). She avoided schoolwork and fell 
behind in her coursework.

Kelly’s school psychologist asked her and her 
parents to complete a battery of screening ques-
tionnaires. The SRAS-R revealed a mixed func-
tion profile where her school refusal behavior 
was associated with avoidance of negative affect 
and escape from aversive social and evaluative 
situations. Her parents reported that when Kelly 
was not in school, she made efforts to avoid talk-
ing about her school-related anxiety or engaging 
in any school-related activities (e.g., complet-
ing homework, discussing plans for the next 
academic year). In addition to making efforts 
to avoid social interactions in school, Kelly also 
avoided areas in her neighborhood where peers 
from school would congregate (e.g., local park, 
mall, restaurants in town). On the SEQ-SS, 
Kelly’s self-reported ability to cope was lowest 
with regard to answering peer’s questions about 
absences, further highlighting Kelly’s anxiety 
regarding social interactions in school and how 
Kelly’s school refusal created a self-maintain-
ing cycle of anxiety and avoidance (i.e., Kelly 
refrained from going to school because she was 
anxious; she then became fearful that her peers 
would ask about her absences when she returned 
to school; therefore, she continued to avoid 
attending school). Kelly also endorsed a low score 
on her perceived ability to cope with homework 
completion. Kelly’s BASC-3 symptom index 
profile was typical of an anxious adolescent with 
elevated scores on internalizing problems, anxi-
ety, and somatization across reporters. Scores on 
the depression scale were within normal range. 
From the BASC-3 SOS, no disruptive behaviors 
were recorded; however, undesirable classroom 
behaviors, such as putting her head on her desk 
and not being on task, were observed. Child and 
parent reports on the SCAS were consistent with 
findings from the previous measures with ele-
vated scores on the social phobia and generalized 
anxiety scales. Finally, Kelly’s CDI-2 profile indi-

cated slight elevations on the ineffectiveness and 
interpersonal subscales, suggesting that Kelly has 
difficulties enjoying herself while in school and 
problems interacting with peers. However, other 
scales indicative of depressed mood (e.g., nega-
tive self-esteem, negative mood/physical symp-
toms, emotional problems) were normal.

Based on the school assessment, Kelly was 
referred to a therapist specializing in anxiety dis-
orders, who conducted a clinical interview that 
supported a primary diagnosis of social phobia 
and comorbid generalized anxiety disorder. The 
school assessment and clinical evaluation high-
lighted pervasive avoidance behaviors related to 
her social anxiety; her school refusal behavior 
was maintained through negative reinforcement, 
meaning that she was able to avoid negative 
affect and aversive social situations by refraining 
from attending school. These target symptoms 
were incorporated into her therapist’s treatment 
plan with the goal of returning Kelly to school 
full time and reducing intensity of social and gen-
eralized anxiety symptoms.

 Outpatient Interventions for Youth 
Anxiety

 When to Refer for Clinical Assessment 
and Treatment

While many students with mild anxiety do well 
in school-based interventions (see below), those 
with moderate to severe anxiety likely require 
assessment and treatment from a clinician out-
side of school (i.e., clinical psychologist, psy-
chiatrist, licensed social worker) with expertise 
in youth anxiety disorders. Signs that it is appro-
priate to refer a student for clinical assessment 
include (1) scores in the clinical range on self-, 
parent-, and/or teacher-report measures of youth 
anxiety (as described in the assessment section, 
above); (2) verbal reports from parents or teach-
ers that express concern about the frequency 
and intensity of the child or adolescent’s anxiety 
symptoms; (3) notable interference in the youth’s 
ability to attend certain classes (or school alto-
gether), engage in the curriculum, participate in 
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class, or go to assemblies or the school cafete-
ria; or (4) frequent visits from the youth to the 
guidance counselor because of anxiety (including 
reports of panic attacks).

Not every mental health practitioner has spe-
cific expertise in child and adolescent anxiety 
disorders, so caution should be taken when mak-
ing a referral to an out-of-school provider. In 
many larger metropolitan areas, there are anxiety 
disorder clinics within academic medical centers 
that offer comprehensive anxiety disorder assess-
ment and treatment. However, these clinics may 
have long waitlists; if the referral is urgent, then 
it is appropriate to ask clinic staff for a list of 
trusted referrals. In areas where there are no spe-
cialty programs in youth anxiety, it is important 
to refer to therapists who have explicit supervised 
training (i.e., at least a year) in cognitive behav-
ioral therapy (CBT) for youth anxiety disorders 
(these therapists are also likely to be members of 
national organizations focusing on CBT and/or 
anxiety disorders) or psychiatrists who are board 
certified in child and adolescent psychiatry with 
explicit training in youth anxiety disorders.

 CBT for Youth Anxiety Disorders

CBT is a skills-based, well-established treatment 
for children and adolescents with anxiety disor-
ders. The treatment tends to be short term (i.e., 
10–20 sessions) and can be administered in indi-
vidual, family, or group formats. Though CBT 
protocols vary, key components of CBT for youth 
anxiety disorders include the following:

 1. Psychoeducation: children/adolescents and 
their parents learn about the interaction of 
anxious thoughts, physical feelings, and 
avoidant behaviors and how these factors con-
tribute to the maintenance of the anxiety 
disorder.

 2. Thought identification and challenging: chil-
dren/adolescents learn to identify distortions 
(or “mistakes”) in their thinking, such as over-
estimating the chances of something bad hap-
pening, and then practice challenging the 
thoughts and generating coping thoughts.

 3. Exposure therapy: this involves creating a list 
of feared or avoided situations and then gradu-
ally engaging in each situation while tolerat-
ing feelings of anxiety; exposure exercises are 
conducted both in session and between ses-
sions as homework.

Anxiety tends to dissipate with repeated prac-
tice, while a sense of mastery increases. Exposures 
are arguably the most important and effective 
component of CBT for youth anxiety [9, 29].

Researchers have examined the efficacy of 
CBT protocols for a wide range of youth anxiety 
disorders, including social phobia [6, 7], specific 
phobia [42], panic disorder [45], OCD [44, 54, 
59], GAD, or separation anxiety disorder [26], 
with studies showing that compared to waitlist 
control groups or attention control groups (i.e., 
those receiving non-CBT intervention for the 
same amount of time), youth receiving CBT 
show significant reductions in anxiety symptoms 
at posttreatment. In a study of one of the most 
widely used cognitive behavioral interventions 
for children (ages 9–13 years) with GAD, social 
phobia, or separation anxiety, the Coping Cat 
[26], 50–65% of those receiving the intervention 
no longer met criteria for their primary anxiety 
disorder at posttreatment [26, 28]. Treatment 
gains are largely maintained at follow-ups of at 
least 1 year (e.g., [7, 15]), with one study finding 
that remission of anxiety disorder symptoms and 
improvements in functional impairment continue 
to be maintained into young adulthood [47].

 Pharmacotherapy in Combination 
with CBT

Two large-scale studies have directly compared 
CBT and pharmacotherapy with placebo for youth 
anxiety [56] and OCD [54]. The  Child/Adolescent 
Anxiety Multimodal Study (CAMS) randomized 
488 children and adolescents (ages 7–17  years) 
with separation anxiety disorder, GAD, and/or 
social phobia to one of the four interventions: 
14 sessions of individual CBT, sertraline (up to 
200  mg), combination CBT plus sertraline, or 
placebo drug. The combination treatment was 
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most efficacious, with 80.7% considered respond-
ers (rated independently as much or very much 
improved), compared to 59.7% CBT alone, 54.9% 
sertraline alone, and 23.7% placebo [56]. A similar 
pattern of results was found in the Pediatric OCD 
Treatment Study (POTS), which also randomized 
112 youth (ages 7–17) to CBT alone, sertraline 
alone, CBT plus sertraline, or placebo drug over 
the course of 12 weeks (plus 4 additional weeks for 
those responding to treatment). On a gold standard 
measure of OCD symptoms (the Children’s Yale- 
Brown Obsessive-Compulsive Scale [CYBOCS]), 
combination treatment resulted in the greatest 
improvement, followed by CBT alone and sertra-
line alone (which were not significantly different); 
all active treatments showed superior improve-
ment compared to placebo drug [54]. Thus, for 
children and adolescents presenting with moderate 
to severe anxiety disorders and OCD, a combina-
tion of CBT and pharmacotherapy (specifically, a 
selective serotonin reuptake inhibitor, or SSRI) is 
recommended.

 School-Based Anxiety Interventions

 Within-School Supports 
and Accommodations

If a student is receiving psychotherapy from an 
outside provider, it is important for that provider 
to collaborate closely with the student’s guid-
ance counselor or school psychologist to discuss 
anxiety management strategies helpful to the 
student as well as ways the school can facilitate 
gradual exposure to feared situations. Many stu-
dents with anxiety disorders meet regularly with 
their school counselor, with sessions focusing 
on (a) problem- solving ambiguous or challeng-
ing academic situations (e.g., generating a plan 
to complete several large assignments by their 
due dates), (b) social problem-solving (e.g., 
communicating effectively with peers), (c) chal-
lenging distorted thinking in school situations 
(e.g., believing a teacher “hates me” after being 
prompted to turn in missing homework), and (d) 
conducting exposures in collaboration with the 
student’s CBT therapist.

A major challenge for school staff is to deter-
mine the level of accommodation appropriate 
for each anxious student. With too few accom-
modations, some youth become overwhelmed 
and vulnerable to poor academic performance 
and/or school refusal. On the other hand, over- 
accommodation may reinforce anxious behav-
iors and lead to greater anxiety over time. 
Consider the case of Ryan, an 11-year-old boy 
with a severe fear of vomiting that he devel-
oped in fifth grade after seeing a peer throw up 
in the classroom. At the onset of his phobia, his 
teachers thought it best not to let him leave the 
classroom when he felt anxious that someone 
might vomit; he felt trapped and started to have 
frequent panic attacks, which then led to melt-
downs every morning before school in an effort 
to stay home. The next year, his guidance coun-
selor addressed this under-accommodation by 
working out a plan with his sixth grade teach-
ers to allow him to be excused to the guidance 
office when needed. The teachers did so, but not 
wanting to repeat his fifth grade experience, they 
also extended their accommodation of Ryan by 
often asking him if he was feeling okay, telling 
him to leave the classroom preemptively if they 
thought class material might trigger his fear, and 
encouraging him to see the school nurse when-
ever he said he did not feel well (who would then 
check his temperature and his throat and assure 
him he was not sick). Though the teachers were 
well meaning, these extra accommodations only 
increased Ryan’s fear of vomiting by reinforc-
ing his belief that he could not handle references 
to vomit or being sick and making him believe 
he needed external affirmation from the nurse 
that he was healthy. The guidance counselor 
ultimately had a meeting with the teachers and 
Ryan’s parents together and created a gradual 
plan to reduce excessive reassurance, “trigger 
warnings,” and passes to leave the classroom, 
which Ryan then worked on with the guidance 
counselor in their meetings.

Thus, the goal is to start with the level of 
accommodation needed to maximize the anxious 
student’s school attendance and engagement but 
to gradually reduce these accommodations with 
the cooperation of the student and his/her parents 
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as the student’s anxiety improves through treat-
ment. For example, a socially anxious elementary 
school student may be exempt from reading aloud 
in class at the beginning of the year, but as the 
year progresses, the student will work on gradu-
ally increasing class participation to the point of 
being able to read aloud. Similarly, a high school 
student may initially be permitted to complete 
written instead of oral reports; as the student 
works with his therapist and guidance counselor 
on managing his social anxiety, he may start to 
give short presentations to the teacher alone, then 
to small groups of students, and then to his class-
room as a whole. By gradually reducing avoid-
ant behaviors, youth learn they can handle the 
situation and its accompanying anxiety, but are 
not so overwhelmed that they refuse the situation 
altogether.

In some cases when a student is presenting 
with a severe anxiety disorder or intermittent 
school refusal due to anxiety, a more program-
matic approach is needed and acquired through 
a 504 plan or an individualized education plan 
(IEP). Though this varies by school, these pro-
grams often consist of a modified schedule, with 
students attempting to attend their mainstream 
classes but having the option to go to a “home 
base” classroom instead where students work 
independently with the support of special edu-
cation teachers and counselors, as well as daily 
check-ins with guidance counselors and ad hoc 
counseling as needed. The goal of these types of 
programs is to keep students engaged in school 
but to gradually increase the amount of time 
spent in mainstream classes and decrease reli-
ance on support staff for emotional and academic 
assistance. If this level of school accommodation 
is still inadequate, then therapeutic school place-
ment should be considered.

 School-Based Prevention and Early 
Intervention Programs

Recently, researchers have evaluated the effec-
tiveness of cognitive behavioral interventions 
for anxiety delivered within school settings 

(see [41] for review). School staff members 
are in a good position to identify those youth 
who may benefit from anxiety intervention, 
and school-based CBT may increase access to 
care for youth who are unlikely or unwilling to 
receive it in clinic settings. Further, given the 
high prevalence of anxiety, CBT programs may 
be provided to all students in an effort to pre-
vent development of later or more severe anxi-
ety disorders.

Studies have examined three different types 
of school-based programs: universal prevention 
(provided to all students in an effort to prevent 
anxiety disorders), indicated prevention (pro-
vided to students with certain risk factors or 
elevated symptoms of anxiety), and targeted 
intervention (provided to students meeting crite-
ria for an anxiety disorder). The majority of uni-
versal prevention programs have implemented 
the FRIENDS protocol [4], a cognitive behav-
ioral intervention that teaches relaxation skills, 
cognitive identification and restructuring, seek-
ing support from family and peers, and gradual 
exposure to anxiety-provoking stimuli. The ini-
tial trial of the FRIENDS protocol involved three 
schools, which were randomized to three dif-
ferent conditions: psychologist-led FRIENDS, 
teacher-led FRIENDS, and standard curriculum. 
All available students (N  =  489, ages 10–12) 
were included in the trial; those receiving CBT 
participated in ten weekly sessions (75  min) 
plus two booster sessions. Results showed that 
those in either of the FRIENDS conditions had 
lower self-reported anxiety symptoms com-
pared to those in the standard curriculum [4]. 
Subsequent universal prevention trials based on 
the FRIENDS protocol (with varied intervention 
durations) have shown similar results within the 
same general age range [13, 51, 58], though a 
couple of studies have found that the interven-
tion has not outperformed usual curricula [17, 
40]. There is also some indication that students 
have greater improvements in anxiety symp-
toms when the program is administered by men-
tal health clinicians compared to teachers [51]. 
Future universal anxiety prevention trials would 
benefit from a wider range of outcome measures 
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(i.e., clinician- administered interviews, parent 
report) and longer follow-up periods.

A number of studies have also examined the 
efficacy of early intervention (indicated or tar-
geted) for children and adolescents with elevated 
anxiety symptoms or mild to moderate disor-
ders; these studies used school-based group 
CBT protocols, with most showing significant 
improvements in anxiety symptoms at follow-
up compared to those receiving no interven-
tion [11, 12, 18, 34, 37, 39]. Among the earlier 
studies, Dadds and colleagues [11, 12] screened 
7- to 14-year-olds for anxiety via self-report 
and teacher nomination. Parents of those with 
elevated symptoms were then given a structured 
interview examining the presence/absence of 
anxiety disorders. Children with mild to moder-
ate anxiety disorders or with subclinical features 
of an anxiety disorder were offered participa-
tion in the study; 128 children were randomized 
to either ten sessions of group CBT (plus three 
parent sessions) or monitoring only. Both groups 
showed improvement at posttreatment, but those 
receiving CBT had lower rates of anxiety disorder 
diagnoses at 6-month and 24-month follow- up 
(no significant difference at 12-month follow-
up). Those in the intervention group had a 20% 
greater reduction in anxiety disorder rates after 
2 years compared to those in the monitoring- only 
group [11]. Another comprehensive school- based 
intervention for adolescents (ages 13–17) with a 
diagnosis of social phobia (including off- campus 
social events and help from pro-social peers) also 
found significantly lower posttreatment rates of 
diagnosis among those receiving CBT (33%) 
versus those in a waitlist control group (94%); 
improvements in anxiety disorder symptoms 
were maintained at 9-month follow-up [37].

Overall, school-based cognitive behavioral 
prevention and early intervention programs show 
promise as effective and accessible alternatives 
to clinic-based treatment, at least for those with 
more mild to moderate anxiety severity. Future 
research must examine how to disseminate these 
interventions more widely while maximizing 
cost-effectiveness.

 Summary

Anxiety disorders are common in children 
and adolescents and can lead to significant 
interference in school and social functioning. 
Anxiety disorders frequently co-occur with 
other anxiety disorders as well as other psy-
chiatric disorders such as depression, ADHD, 
and substance use disorders. Particularly when 
untreated, anxiety disorders are associated 
with poorer social skills development, social 
adjustment, and peer acceptance. Further, 
youth with anxiety disorders often avoid a 
range of feared school activities, which may 
lead to decreased engagement in school cur-
riculum, poorer academic performance, and 
even school refusal.

A comprehensive school-based assess-
ment for youth anxiety includes measures that 
screen for anxiety and related symptoms from 
multiple reporters (child, parent, and teach-
ers) as well as behavioral observation. Youth 
with elevated scores on these measures or other 
signs of interfering anxiety should then be 
referred to a clinician or program with exper-
tise in anxiety disorders for further assessment 
and intervention. Cognitive behavioral therapy 
(CBT) has been shown to be particularly effi-
cacious for youth anxiety disorders, though 
children and adolescents with more severe 
anxiety may require a combination of CBT and 
pharmacotherapy.

This chapter also outlines the appropriate 
level of school accommodations for youth with 
anxiety, with the goal of gradually reducing 
avoidant behaviors. We also described advances 
in school-based prevention and early interven-
tion programs for anxiety, most of which employ 
a CBT approach. These programs show promise 
in preventing development of anxiety symptoms 
and/or reducing symptoms of anxiety disorders. 
Overall, identifying distressing or impairing 
symptoms of anxiety in children and adolescents 
as early as possible may circumvent later adverse 
consequences and promote optimal academic and 
social functioning (Table 11.1).
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Table 11.1 Summary of interventions and accommodations for anxious students

In-school interventions Outside-of-school interventions
• Generate a 504 plan to formalize school supports
• Request a school evaluation to determine special education eligibility
• Regular meetings with guidance counselor or school psychologist to work on
  – Academic problem-solving
  – Social problem-solving
  – Challenging unhelpful thinking
•  Crisis management: allowing student to take breaks as needed from classroom 

or academic material during periods of acute anxiety
•  Gradual reduction of breaks or excused absences by encouraging gradual 

exposure to anxiety-provoking situations
•  School-based cognitive behavioral therapy (CBT) groups for anxiety (e.g., 

FRIENDS protocol)
•  Small social groups to improve communication skills and reduce anxiety when 

interacting with peers (e.g., “lunch bunch”)

•  Neuropsychological 
assessment for learning 
disorders that may be 
contributing to anxiety

•  Cognitive behavioral therapy 
(CBT) to improve anxiety 
management skills

•  Pharmacotherapy for 
moderate to severe anxiety 
disorder (in combination with 
CBT)

• Social skills group training
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Disruptive Behavior Disorders

Alisha R. Pollastri, Cecilia Rosenbaum, 
and J. Stuart Ablon

 Introduction

Disruptive behavior disorders (DBDs) are psy-
chiatric disorders in which the hallmark feature is 
behavior that violates the rights of others and/or 
brings an individual into conflict with others or 
with society. Some examples of such behaviors 
include rule-breaking, defiance, aggression, and 
destruction of property. They may also be referred 
to as externalizing disorders, due to their outward 
focus, in contrast to internalizing disorders, in 
which individuals typically focus negative mood 
and behaviors inward. The American Psychiatric 
Association’s Diagnostic and Statistical Manual 
of Mental Disorders, Fifth Edition (DSM-5), 
classifies oppositional defiant disorder (ODD) 
and conduct disorder (CD) (together with inter-
mittent explosive disorder, pyromania, and klep-
tomania, which won’t be discussed here) as 
disruptive, impulse-control, and conduct disor-
ders [1]. This chapter will discuss ODD and CD, 
which are commonly considered disruptive 
behavior disorders, and will also briefly cover 
disruptive mood dysregulation disorder (DMDD), 
which sits at the intersection of the mood and 

behavior disorders and should be considered 
when diagnosing ODD and CD.1

ODD, CD, and DMDD share symptoms and 
some can co-occur. Much of the difference 
between them is due to the prominence of some 
symptoms over others in the DSM-5. While many 
of the behaviors associated with disruptive behav-
ior disorders (e.g., irritability, lying, etc.) may also 
be exhibited by a typically developing child on 
occasion, it is the increased frequency, persistence, 
and pervasiveness across situations, as well as 
impairment in functioning, that will distinguish 
disordered functioning from more typical presen-
tation of these behaviors. Table  12.1 provides a 
broad comparison of these three disorders, which 
may be helpful as you proceed through this 
chapter.

In the next section, we briefly review the 
symptoms associated with each of these three 
disorders, as well as what we know regarding 
neurocognitive features, risk factors, and the 
prognosis of each. We then focus our discussion 
on how to assess the impact of disruptive  behavior 
disorders on learning and how best to intervene to 
minimize such impact.

1 More information on DMDD can also be found in  
Chap. 10 on “Mood Disorders.”
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 Oppositional Defiant Disorder 
(ODD)

 Symptoms and Diagnosis

Although it is a disorder often identified or diag-
nosed because of oppositional and defiant 
behaviors, ODD can include poor control of 
behaviors and/or emotion. Emotional symp-
toms of ODD include an angry and irritable 
mood, which may result in a child exhibiting 
frequent temper tantrums, acting touchy or eas-
ily annoyed, and expressing anger or resent-
ment. Behavioral symptoms include 
argumentative and defiant behavior, such as 
arguing with authority figures, defiance or 
refusal to comply with rules, deliberately annoy-
ing others, blaming others for mistakes or mis-
behavior, and/or vindictiveness [1].

In order to meet the criteria for a diagnosis of 
ODD, a child must have many of these symp-
toms, frequently and for a significant length of 
time. The symptoms must cause the child dis-
tress or interfere with social relationships, 
including relationships with family and/or 
peers, or the symptoms must negatively impact 
functioning in social, educational, or occupa-
tional domains. Finally, the behaviors must not 

occur solely  during a psychotic episode, use of 
substances, depressive episodes, or manic epi-
sode. If the criteria for DMDD are also met, the 
diagnosis of DMDD overrides the diagnosis of 
ODD [1].

 Prevalence

The chance that a person will meet the criteria of 
ODD at some point in his or her lifetime is around 
10%. ODD is slightly more common in boys than 
girls (1.4:1) and is usually diagnosed in late pre-
school or early elementary school [1, 2]. Although 
there is no age limit for a diagnosis of ODD, it is 
typically considered a disorder of childhood, and 
it is extremely rare for ODD to first emerge in 
adulthood.

 Co-occurrence and Prognosis

Research on rates of co-occurrence tells us that 
children diagnosed with ODD are more likely to 
also have a diagnosis of attention deficit hyperac-
tivity disorder (ADHD), anxiety or depressive 
disorders, learning and language disorders, or 
substance use disorders compared to the general 
population. This may be because neurocognitive 
differences that are related to ODD (e.g., in the 
amygdala and prefrontal cortex, which will be 
described later) contribute to other sets of symp-
toms as well. However, it may also be due to the 
fact that there is some overlap in symptoms that 
contribute to diagnostic classification. For exam-
ple, a child’s inability to sit still in class when 
told to do so may contribute to a diagnosis of 
ADHD (for hyperactivity) and ODD (for defi-
ance); a child’s chronic touchiness may contrib-
ute to a diagnosis of depression (for irritability) 
and ODD (for loss of temper). When a child is 
diagnosed with multiple disorders, it can be over-
whelming and confusing to parents, educators, 
and providers. It can be hard to know which 
problems are primary and should be the focus of 
an intervention.

About 70% of children seem to “outgrow” 
ODD as they get older [2]. For others, ODD 

Table 12.1 Comparison of prominent types of  dyscontrol 
and common symptoms of oppositional defiant disorder 
(ODD), conduct disorder (CD), and disruptive mood 
 dysregulation disorder (DMDD)

Prominent type of 
dyscontrol

ODD CD DMDD

Poorly controlled behaviors X X
Poorly controlled emotions X X
Common symptoms ODD CD DMDD
Chronic angry, irritable, or 
negative mood

X X

Recurring temper outbursts, 
inconsistent with 
developmental stage

X X

Defiance of rules or authority 
figures

X X

Stealing or deceit X
Destruction of property X
Serious violation of rules X
Verbal/physical aggression X X

A. R. Pollastri et al.
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could predict conduct disorder, antisocial 
 personality disorder, or other behavioral disor-
ders. Children with ODD are also at greater risk 
for developing other disorders later on, such as 
depression, anxiety disorders, or substance use 
disorders [2, 3].

 Environmental Risk Factors

While it is unlikely that any single risk factor 
will “cause” a person to develop disruptive 
behavior disorders, it is typically a combina-
tion of biological and environmental factors 
that put a person at higher risk for developing 
these disorders. There are a number of known 
environmental risk factors for ODD; however, 
one must keep in mind that much of the 
research on risk factors is correlational, telling 
us only that a certain factor is associated with 
higher prevalence of the disorder, rather than 
clearly establishing that a factor causes the 
disorder.

Some of the environmental factors known to 
be associated with ODD include hostile parent-
ing practices, abuse or neglect, lack of supervi-
sion, uninvolved parents, inconsistent discipline, 
and familial instability [4]. ODD is more preva-
lent for children from families of lower socioeco-
nomic status [5]. However, rather than poverty 
itself, it is likely the environmental factors men-
tioned above, which are known to be more com-
mon in low-income homes, that are contributing 
to the disorder.

Additionally, research has found racial and 
ethnic disparities in diagnosis, such that African 
American, Hispanic, and Asian American youth 
are less often diagnosed with ADHD and more 
often diagnosed with disruptive behavior disor-
ders than non-Hispanic, white youth [6]. It is cur-
rently unclear whether cultural biases in 
clinicians’ diagnoses may contribute to this dif-
ference and if so, to what degree. Other factors 
that may contribute are racial or ethnic differ-
ences in the type of treatment visited, in treat-
ment-seeking behaviors, or in parent knowledge 
or beliefs. Regardless of cause, it will be critical 
to monitor and correct prior misdiagnosis.

 Biological and Neurocognitive  
Risk Factors

Research suggests that individuals with ODD 
may have significant brain differences com-
pared to individuals who don’t meet the crite-
ria for ODD. For instance, some studies have 
found that individuals with ODD have abnor-
malities in the prefrontal cortex, which is 
responsible for decision-making and personal-
ity, and the amygdala, which is responsible for 
memory, decision-making, and emotion regu-
lation [1]. These brain differences could 
explain why individuals with disruptive behav-
ior disorders often exhibit a lack of sensitivity 
to punishment [7]. One study referred to this as 
a motivational inhibition deficit [8], finding 
that children with ODD (or CD) were more 
likely to ignore the high probability of punish-
ment and continue seeking a reward even if 
punishment was likely.

Clues to brain differences like these also 
come from studies in which children are asked 
to perform various neurocognitive tasks, in 
order to identify performance differences 
between children with and without 
ODD. Although the neurocognitive research on 
ODD is only in its earliest stages, preliminary 
evidence points to deficits in executive func-
tions, the broad set of skills that enable humans 
to plan, focus attention, remember, and juggle 
multiple tasks. More specifically, children with 
ODD (as well as CD) show poorer ability in the 
executive areas of flexibility (e.g., switching 
between ideas), inhibition (e.g., stopping before 
behaving impulsively), working memory (e.g., 
holding and manipulating multiple ideas at 
once), planning (making decisions for action by 
thinking through outcomes), and regulation of 
negative emotions such as frustration and irrita-
bility [7, 9]. Deficits in these executive func-
tions may cause children to respond aggressively 
when angry and to defy adult expectations 
without thinking through the consequences of 
doing so.

In addition to executive functioning, other 
studies have found that children with ODD may 
have more difficulty than other children 
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 processing social cues [4, 10]). Children with 
social skill difficulties may  inaccurately perceive 
others’ expectations for their behavior or misper-
ceive others’ negative responses to disruptive 
behaviors. If a child can’t perceive that others are 
displeased with his or her behavior, this will 
interfere further with the typical relationship 
between negative feedback and behavior change.

Finally, a few studies suggest that chil-
dren’s externalizing behaviors, including those 
that contribute to ODD (and CD) can be 
impacted by language skill deficits [11]. 
Language skills that may impact disruptive 
behaviors include receptive skills such as 
understanding directions and expressive skills 
such as being able to express needs or feelings 
in words.

 Conduct Disorder (CD)

 Symptoms and Diagnosis

While there is some overlap of CD and ODD 
symptoms, such as defiance of authority fig-
ures, the behaviors exhibited by individuals 
with CD tend to be more severe and problem-
atic to society than those of ODD. An individ-
ual with a diagnosis of CD exhibits a 
long-standing pattern of aggressive, destruc-
tive, deceitful, or rule-breaking behavior, which 
might include initiating physical fights, physi-
cal cruelty to animals or people, use of a 
weapon with intent to injure, sexual assault, fire 
setting, theft, and frequent truancy [1]. If a per-
son with CD exhibits poor emotional control, it 
is of much less prominence than the observed 
poor behavioral control.

In order to meet the criteria for a diagnosis of 
CD, an individual must engage in many of these 
behaviors, frequently and for a significant length 
of time. An individual’s symptoms must signifi-
cantly impair their social, academic, and/or occu-
pational functioning. In addition, if the individual 
is over the age of 18 and meets the diagnostic 
criteria for antisocial personality disorder, this 
overrides a diagnosis of CD.

 Prevalence

The chance that a person will meet the criteria of 
CD at some point in his or her lifetime is around 
9.5% [12], and it is more common during adoles-
cence than childhood. CD is more prevalent in 
males, and there are sex differences in the presen-
tation of symptoms, with males more commonly 
exhibiting fighting, stealing, vandalism, and trou-
ble in school and females more commonly exhib-
iting lying, truancy, running away, substance use, 
and prostitution [1]. Although there is no age 
limit for a diagnosis of CD, it is rare for CD to 
first emerge in adulthood.

 Co-occurrence and Prognosis

CD commonly co-occurs with ADHD and/or 
ODD, and having more than one of these disorders 
predicts poorer response to treatment [1]. There is 
a developmental relationship between ODD and 
CD; individuals diagnosed with CD most likely 
would have met the diagnosis for ODD at some 
point (however, as noted in the section on ODD, 
the majority of individuals with ODD will not 
develop CD). Prior to DSM-5, an individual could 
not be diagnosed with both CD and ODD at the 
same time (CD overrode a diagnosis of ODD). 
However, new research evidence is inconsistent 
with previous notions that ODD is simply an early 
form of CD, so DSM-5 allows ODD and CD to 
co-occur if appropriate. A careful diagnosis should 
be made to ensure accuracy if a provider believes a 
child should meet the criteria for both disorders. 
CD also frequently co-occurs with learning disor-
ders, anxiety disorders, depressive or bipolar dis-
orders, and substance use disorders.

Unfortunately, few children with severe con-
duct disorder receive mental health treatment. 
Many become involved with the justice system 
before they have the chance to seek treatment, 
and others cannot afford treatment. If CD is not 
treated, or is treated unsuccessfully, 40% of indi-
viduals will continue to exhibit problematic 
behaviors into adulthood, which may lead to a 
diagnosis of antisocial personality disorder [13].
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 Environmental Risk Factors

There are many known environmental factors 
that increase risk for CD. As mentioned in the 
section on ODD, most research on risk factors is 
correlational, telling us only that a certain factor 
is associated with higher prevalence of the disor-
der, and not that a factor causes the disorder. 
Additionally, much of the research on risk fac-
tors is on risk for delinquency, which is related, 
but not equivalent, to CD.  Both are presented 
here.

Like ODD, CD is more prevalent for individu-
als of lower socioeconomic status [14–16]; how-
ever, rather than poverty itself, it is likely social 
and psychological factors that are known to be 
associated with poverty that are contributing to 
the disorder. For example, unemployment, poor 
educational facilities and opportunities, disrupted 
family life, exposure to violence, exposure to 
delinquent peers, and living in a community 
where delinquency is considered acceptable all 
put an individual at a higher risk for developing 
CD [14]. There are also interpersonal factors that 
are associated with delinquency, including peer 
rejection, parental neglect, inconsistent disci-
pline, overly harsh discipline, lack of supervi-
sion, and physical or sexual abuse [17].

 Biological and Neurocognitive  
Risk Factors

Research in behavioral genetics suggests that CD 
has a significant biological basis; a family history 
of criminality and substance use disorders 
increases an individual’s risk of being diagnosed 
with CD. Twin studies tell us that family trans-
mission of CD is due to both genes and the influ-
ence of delinquent family members, but the 
extent to which genes, environment, and the 
interaction of these influence CD is still unclear 
[18, 19]. Genetic influences probably contribute 
many of the structural and functional brain differ-
ences for individuals with CD, while both genetic 
and environmental influences may contribute to 
some of the social tendencies seen in individuals 
with CD, such as lack of remorse or moral aware-

ness of the self, deficits in cognitive and emo-
tional regulation, and a tendency to see neutral 
events as hostile [20].

Our current understanding of the biological 
and neurocognitive factors related to CD is 
largely based on a body of literature examining 
differences between those who engage in delin-
quent behaviors and those who do not. Relatively 
few studies have examined individuals with CD 
who do not also have ODD and/or ADHD; thus, 
it is currently difficult to make many conclusions 
regarding biological and neurocognitive corre-
lates that are associated only with the delinquent 
behaviors that are the focus of CD, rather than 
possibly related to other symptoms (like irritabil-
ity or impulsivity) that are prominent in individu-
als with ODD or ADHD. Despite this, a few key 
findings are highlighted below.

First, there seem to be basic physiological dif-
ferences between individuals who exhibit, and do 
not exhibit, aggression and conduct problems. 
On average, individuals who exhibit these behav-
ior symptoms have lower resting heart rate, 
higher heart rate reactivity, and reduced resting 
electrodermal activity, suggesting that differ-
ences in the autonomic nervous system may con-
tribute to these externalizing behaviors [21].

Second, a vast literature suggests a relation-
ship between childhood aggression and social 
skill deficits. Deficits identified as correlates of 
aggressive behavior are in multiple areas of social 
cognition, including emotion attribution accu-
racy, anger attribution, empathy/perspective-tak-
ing, social-information processing, social 
problem-solving, and emotion knowledge  
[22–25]. Since verbally and physically aggres-
sive behavior can play a significant role in the 
diagnosis of conduct disorder, social skill deficits 
should be considered as a possible contributing 
factor when assessing individuals with CD.

Third, there is a robust association between 
low IQ and delinquency in children, and there is 
evidence that low IQ leads to delinquency, rather 
than the other way around [26, 27]. Exactly how 
IQ may cause delinquency remains unclear. One 
hypothesis is that there is an indirect and simple 
relationship; low IQ leads to school failure 
because children who fail in school are more 

12 Disruptive Behavior Disorders



212

likely to turn to delinquent behavior. However, 
another hypothesis is that IQ is, among other 
things, an index of executive functioning, that is, 
how well an individual can pay attention, inhibit 
impulses, and monitor his or her own behavior. 
Thus, an executive functioning deficit that leads 
an individual to score poorly on an IQ test may 
also lead an individual to engage in impulsive, 
delinquent behaviors. This is consistent with 
other research that has found direct associations 
between executive functioning and delinquency. 
For instance, one study found clear deficits in 
motivational inhibition; children with CD (or 
ODD) were more likely to ignore the high prob-
ability of punishment and continue seeking a 
reward [8]. Additionally, a review of research 
suggests that children with CD (as well as ODD) 
show poorer ability in the executive areas of flex-
ibility (e.g., switching between ideas), inhibition 
(e.g., stopping before behaving impulsively), 
working memory (e.g., holding and manipulating 
multiple ideas at once), and planning (making 
decisions for action by thinking through outcomes; 
[9]). Deficits in these executive functions may 
cause children to respond aggressively when angry 
and to break rules and social convention without 
thinking through the consequences of doing so.

Of note, some studies find that the relationship 
between executive functioning and CD is entirely 
accounted for by symptoms of co-existing ADHD 
[28, 29], while others find that this relationship 
exists independently of ADHD symptoms [30, 
31]. Future research will need to clarify the extent 
to which executive functioning and symptoms of 
CD are directly related or whether this associa-
tion is simply because executive functions are 
impaired in ADHD and ADHD commonly co-
occurs with CD.

Despite the confusion caused by overlapping 
patterns of neurocognitive functioning between 
patients with ADHD and CD, brain imaging stud-
ies show distinct differences in what regions of 
the brain seem to be affected across these disor-
ders. For ADHD, the inferior frontal, striatal, 
parietotemporal, and cerebellar regions and net-
works are implicated; these are related to control-
ling impulses, maintaining attention, and 
coordinating timing. In contrast, for CD, the lat-

eral orbital and ventromedial prefrontal cortices, 
superior temporal lobes, and amygdala are impli-
cated; these are related to decision-making, moti-
vation, and emotional reactivity [32]. As brain 
imaging technologies improve, we expect imag-
ing research to clarify how neurocognitive differ-
ences lead to differences in behavior, possibly 
providing clues to help us design better 
treatments.

 Disruptive Mood Dysregulation 
Disorder (DMDD)

 Symptoms and Diagnosis

Disruptive mood dysregulation disorder is char-
acterized by chronic, severe, persistent irritability 
or anger, in combination with frequent temper 
outbursts that are not typical for a child’s devel-
opmental stage and that are out of proportion to 
the situation. DMDD should only be diagnosed 
in children between 6 and 18 years old, the mood 
disruption cannot occur solely during a major 
depressive episode, and impairment must occur 
in two settings (e.g., home and school), with 
severe impairment in at least one setting [1]. 
DMDD is classified as a depressive disorder in 
DSM-5 and is also discussed with mood disor-
ders in this book, but it is included here because 
it is important to consider a diagnosis of DMDD 
if a child’s primary symptom is persistent irrita-
bility or anger. Although irritability is one symp-
tom in ODD, the persistence and prominence of 
irritability (even between temper outbursts) are 
what typically differentiate DMDD from ODD. If 
a child meets the criteria for DMDD, even if the 
behavioral symptoms of ODD are present, only 
DMDD should be diagnosed [1]. If a child meets 
the criteria of DMDD and also has a pervasive 
pattern of behaviors that violate rules and the 
rights of others, that individual may be diagnosed 
with both DMDD and CD.

DMDD has only been a diagnosable disorder 
since the latest revision of the Diagnostic 
Statistical Manual (DSM-5) in 2013. DMDD 
was added to DSM-5  in order to distinguish 
between children who are chronically irritable 
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from children who have cyclic irritability, the 
 latter of which may warrant a diagnosis of bipo-
lar disorder [1, 33]. This distinction reduces the 
likelihood of incorrectly using treatments known 
to be effective for children with bipolar disorder, 
but which may not typically be effective for chil-
dren with DMDD.  At this time, not enough 
research has been done on DMDD to provide 
reliable information on prevalence, etiology, risk 
factors, and prognosis.

 The Impact of DBDs on School 
Functioning

As outlined in the sections above, research sug-
gests that children with disruptive behavior disor-
ders may have brain differences, and 
corresponding neurocognitive skill deficits, com-
pared to other children. Because of the particular 
brain areas that are implicated in these disorders, 
the most common areas of difficulty for children 
with disruptive behavior disorders include flexi-
bility, inhibition of impulses, decision-making, 
and emotion regulation. Thus, when we consider 
the association between disruptive behavior dis-
orders and school functioning, we must consider 
that these underlying skill deficits may affect 
school functioning both directly (poor skills 
make it harder to meet academic expectations in 
school) and indirectly (poor skills lead to disrup-
tive behaviors and punitive responses to those 
behaviors, which in turn have a negative impact 
on academic functioning). Figure 12.1 illustrates 
these two pathways (marked A and B), and the 
following vignette provides an example.

Neurocognitive
skill deficit(s)

Academic
struggles

Punitive
responses

Challenging
behavior

B

A

Fig. 12.1 Two pathways by which skill deficits impact 
school functioning

Vignette: Brandon
Brandon is a ninth grader in an inner-city 
school who is in danger of failing a number 
of classes. Brandon misses a lot of instruc-
tion because teachers often send him to the 
principal’s office or to the guidance office 
due to disruptive behaviors in class. 
Brandon has been sent out of biology class 
six times in the last 2 weeks for refusing to 
sit down, disrupting other students, and 
talking back to the teacher, Ms. Channing.

Ms. Channing’s Perspective: I’ve been 
teaching ninth grade biology for 10 years, 
and I’ve never had more trouble with a stu-
dent than I have had with Brandon. All the 
students know as soon as they walk into my 
classroom, they are supposed to sit down 
and do the Do Now assignment that I have 
written on the board, to get them thinking 
about what we did the day before and what 
we will be learning that day. I only have 
60 min with them, and I have to make use 
of every single minute to get through the 
curriculum!

It seems like every day, Brandon walks 
into my class, talking with his friends, 
laughing and joking, and refuses to sit in 
his seat and do the Do Now. Not only does 
he defy my instructions to get his own work 
done, but he also disrupts others so they 
can’t get it done either! I can’t imagine why 
he won’t just do it. At the beginning of the 
year, I would remind him nicely and give 
him some warnings. But now it’s October 
and I’m just fed up. I admit that I have 
yelled at him a number of times, and I’ve 
sent him out of class a lot. When I do, he 
often talks back and has even punched the 
wall. It’s very tense between us.

Brandon’s Perspective: Biology class is 
the worst! I don’t mind learning the stuff, 
and I even think the work is pretty easy. But 
I just can’t sit down in that class! It’s right 
after lunch, so I’m coming off chilling and 
laughing with my friends, all hyper and 
happy and full from lunch. Then I walk into 
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As we can see in this vignette, Brandon is 
exhibiting behaviors (labeled by Ms. Channing 
as defiant and disruptive) that could be explained 
by specific neurocognitive deficits. First, Brandon 
appears to have some difficulty with cognitive 
flexibility, switching into classroom-appropriate 
behavior when coming from the less structured 
lunchroom environment. Second, despite a long 
history of punishing responses from Ms. 
Channing, Brandon keeps engaging in disruptive 
behaviors, suggesting that he may have trouble 
with planning and making decisions in the face of 
an undesirable reward-punishment balance. 
Finally, Brandon responds to frustration by yell-
ing at his teacher and punching the wall, signs 
that he may have difficulty regulating emotions 
and inhibiting impulsive behaviors. Brandon’s 
assessment results are consistent with these skill 
deficits, all of which fall in the broad domain of 
executive functioning.

These skill deficits are likely to impact 
Brandon’s school functioning via the two path-
ways mentioned above and illustrated in 
Fig. 12.1. First, executive skills such as flexibil-
ity, decision-making, and inhibition/emotion 
regulation have been shown to be necessary for 
successful completion of academic work [34]. 
For instance, flexibility, or the ability to switch 
back and forth between ideas, is needed when 
writing or comprehending complex text such as 
dialogue or persuasive essays. Good planning 

and decision-making skills are critical in labs and 
projects with multiple steps. Inhibition and emo-
tion regulation skills are necessary for maintain-
ing high performance during oral reports or tests. 
Thus, a student like Brandon who has skill defi-
cits in these areas may have academic struggles 
that can be directly traced back to these trouble 
areas (see the pathway marked “A” in Fig. 12.1).

Second, for Brandon, these same specific 
neurocognitive skill deficits lead to disruptive 
behaviors that appear defiant and aggressive. 
For instance, Brandon’s inability to switch into 
classroom mode after lunch combined with his 
inability to make decisions based on an accurate 
reward-punishment balance results in behavior 
that looks like he is willfully defying Ms. 
Channing’s rule about immediately completing 
the Do nows. Brandon’s difficulty managing his 
emotions and inhibiting his impulses result in 
yelling and punching behavior that looks inten-
tionally threatening or aggressive. Educators’ 
punitive responses to oppositional, defiant, or 
rule-breaking behaviors can inadvertently com-
pound the negative impact of neurocognitive 
skill deficits on school functioning (see the 
pathway marked “B” in Fig. 12.1). In the case of 
Brandon, he is already having difficulty com-
pleting work due to trouble being flexible, mak-
ing decisions, and regulating his emotions. 
Then, in response to his “defiance” and “aggres-
sion,” he is frequently sent out of class, thus 
resulting in more missed instruction and oppor-
tunities to learn. Additional downstream effects 
of Brandon’s behaviors will continue to nega-
tively impact his functioning and the chance that 
he will catch up academically: the tension 
between Ms. Channing and Brandon makes it 
less likely that Brandon will stay after school to 
request extra help and less likely that Ms. 
Channing will go out of her way to offer it. 
Thus, through these pathways, the underlying 
neurocognitive skill deficits that we have identi-
fied impact Brandon twofold: First, they directly 
impact his ability to complete academic work 
successfully, and second, they lead to behaviors 
and punitive responses that then decrease the 
likelihood that he will get the adequate instruc-
tion he needs to catch up.

that class and it’s, like, all serious and quiet, 
and everyone is starting on the Do Now 
assignment that’s written on the board. If I 
sit down right then, I swear I’ll fall asleep.

So usually what happens is that I come 
in, and I still have all this energy, and my 
friend Kevin is there, and we’re still talking 
about whatever we were talking about at 
lunch, and I’m standing up by the lab tables 
on the side. But as soon as the bell rings, 
Ms. Channing yells at me to sit down and do 
my Do Now. Last week I had enough of her 
yelling at me; I punched the wall on my way 
out. Now I’m in even more trouble.
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 Assessing Disruptive Behavior 
Disorders

The first step in assessment of a suspected disrup-
tive behavior disorder is to conduct a thorough 
exam to rule out physical causes of any recent 
changes in behavior or emotional symptoms and 
a full symptom assessment to consider any co-
occurring mental health concerns. Although the 
behavioral symptoms prominent in ODD and CD 
generally do not respond to medication, it is 
important to discuss with the child’s family any 
co-occurring symptoms or disorders that may 
benefit from medication. For instance, co-occur-
ring symptoms of ADHD, mood disorders, or 
anxiety may respond to medication, which may 
reduce the severity of the symptoms or their 
impact on day-to-day functioning. In some cases, 
after medicating attention, mood, or anxiety 
symptoms, behavioral symptoms are resolved, 
and providers learn that behavioral difficulties 
were secondary to another underlying disorder.

The diagnosis of a disruptive behavior disor-
der is determined based on relatively easily 
observable and quantifiable symptoms. Thus, 
findings from structured neuropsychological 
assessments are not usually necessary for con-
firming a diagnosis of ODD or CD (except to rule 
in or out other disorders). However, neuropsy-
chological assessments are still quite useful when 
disruptive behavior disorders are the primary 
diagnosis, since results can provide critical infor-
mation about which underlying neurocognitive 
skill deficits may be contributing to the observed 
behavior symptoms, in order to provide a better 
understanding about probable academic impact 
and necessary intervention. In our vignette, 
Brandon refused to sit, defied teacher’s requests 
to complete work, yelled at the teacher, and 
punched a wall. His behaviors, which seemed 
defiant, disruptive, and aggressive, were identi-
fied as likely downstream effects of difficulties 
with cognitive flexibility, decision-making, inhi-
bition of impulses, and emotion regulation. 
Another child exhibiting the same symptoms 
could have been doing so because of deficits in 
receptive language processing, working memory, 
and social skills. Thus, it is critical to understand, 

for each child, the area(s) of lagging neurocogni-
tive skill(s) that may be related to the symptoms.

Since research tells us that common neuro-
cognitive culprits for disruptive behavior disor-
ders include executive functions (cognitive 
flexibility, problem-solving, response inhibition, 
working memory), emotion- and self-regulation, 
language skills, and social skills, it is useful to 
know which assessment tools may provide infor-
mation on deficits in these skills areas, to guide 
you as you review assessment reports. Table 12.2 
provides a list of common tools that assess these 
skill domains. When reviewing assessment 
reports with a parent, pay particular attention to 
results on these tools and others that assess defi-
cits in these specific areas. Table  12.2 includes 
both behavior rating scales (i.e., a parent com-
pletes a checklist of symptoms commonly exhib-
ited due to this skill deficit) and measures of 
performance (i.e., the child performs a neurocog-
nitive task thought to be a test of a particular 
skill). Of note, it is not unusual for behavior rat-
ing scales to be somewhat inconsistent with 
direct measurement of performance (e.g., [35]). 
If this is the case, you might consider a deficit 
identified by either a behavior rating scale or via 
performance as enough evidence to suggest that 
the child may benefit from an intervention that 
remediates or accommodates that particular skill.

Some assessment reports will include a sum-
mary of the ways in which these skill deficits 
may be contributing to disruptive behavior disor-
ders, but many will not. Thus, you may choose to 
educate the child’s guardian or school team 
regarding the ways in which reported neurocog-
nitive skill deficits may be impacting academic 
functioning through the two pathways presented 
in Fig. 12.1. The child’s family should then make 
a plan with their school team (teachers, adminis-
trators, and counselors) to remediate or accom-
modate these lagging skills, to decrease both the 
direct and indirect impact of these skill deficits 
on school functioning. Remediating may include 
a school plan to train specific skills through prac-
tice, for instance, having the child work with an 
adult to learn to slow down decision-making pro-
cesses, to inhibit impulses, or to learn to pay bet-
ter attention to social cues. Accommodating may 
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include making plans for those times when lag-
ging skills are most likely to result in challenging 
behaviors, for instance, giving a child who strug-
gles with flexibility extra time to get settled after 
moving from unstructured to structured times or 
providing visual cues of expectations and 
expected positive outcomes. Table 12.3 provides 
more information on remediation and accommo-
dation strategies that can be recommended for 
each of the skill areas, as well as the names of 
some common approaches used in schools.

 Addressing Disruptive Behavior 
Disorders Outside of School

To have the best chance of successfully treating 
disruptive behavior disorders, to reduce the impact 
on functioning, and to prevent lasting problems, the 
child’s guardian should be encouraged to address 
disruptive behavior disorders from multiple per-

spectives and across multiple settings. Thus, in 
addition to targeting symptoms appropriate for 
medication and making a plan to remediate or 
accommodate lagging neurocognitive skills in the 
school setting, you may recommend that the family 
receive ongoing support from a mental health pro-
fessional. Such support may help the family address 
any of the environmental risk factors or family fac-
tors that may be contributing to disruptive behav-
iors (e.g.,  exposure to conflict or peers who are 
engaging in deviant activity) or that may be a result 
of the disruptive behaviors (e.g., high parent-child 
conflict). This mental health professional may also 
work directly with the child and family to try to 
address some of the disruptive behaviors that are 
occurring. The most common techniques for doing 
so are behavioral, or operant, approaches. These 
approaches, often referred to as “parent manage-
ment training,” or PMT, focus on making behav-
ioral expectations clear, then using a system of 
reinforcement (i.e., rewarding the child for 

Table 12.2 Common assessment tools that provide information regarding skill deficits that may contribute to  disruptive 
behavior disorders

Skill domain Rating scales Performance-based measures
Cognitive 

flexibility
Behavior Rating Inventory of Executive 

Function (BRIEF), shift scale
Stroop Task/color-word interference test; Trail 

Making Test; Wisconsin Card Sorting Test 
(WCST); Shifting Attention Test

Problem-solving Behavior Rating Inventory of Executive 
Function (BRIEF), plan/organize scale

Twenty questions; Rey-Osterrieth complex 
figure; Tower of London test; mazes

Reward processing Behavior Rating Inventory of Executive 
Function (BRIEF), task monitor scale; 
reward responsiveness scale

Various computer-based gambling tasks 
(uncommon in standard assessments)

Response 
inhibition

Behavior Rating Inventory of Executive 
Function (BRIEF), inhibit scale

Continuous Performance Test (CPT); 
Stroop Task/color-word interference test

Working memory Behavior Rating Inventory of Executive 
Function (BRIEF), working memory scale

Digit span backwards; letter-number 
sequencing

Emotion- and 
self-regulation

Behavior Rating Inventory of Executive 
Function (BRIEF), emotional control 
scale; Child Mania Rating Scale (CMRS)

Sensory Integration and Praxis Tests 
(SIPT); emotional go/no-go task 
(uncommon in standard assessments)

Language and 
communication

Children’s Communication Checklist (CCC); 
Behavior Assessment System for Children 
(BASC), functional communication scale

Verbal scores on various IQ tests; Boston 
Naming Test; various picture-
vocabulary tests; Clinical Evaluation of 
Language Fundamentals (CELF); 
Autism Diagnostic Observation 
Schedule (ADOS)

Social skills Social Responsiveness Scale (SRS); Social 
Skills Improvement System (SSIS); 
Behavior Rating Inventory of Executive 
Function (BRIEF), self-monitor scale; 
Behavior Assessment System for Children 
(BASC), social skills scale

Perception of Emotions Test (POET); 
Autism Diagnostic Observation 
Schedule (ADOS)
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Table 12.3 Recommended accommodations and common interventions for skill deficits that contribute to disruptive 
behaviors

Skill domain Remediation and accommodation strategies

Interventions, 
approaches, and 
curricula

All or multiple 
skills

Be sure expectations are clear, consistent, and realistic based on the 
child’s skill level

Do not target the challenging behaviors themselves for intervention 
(e.g., “What will you do instead of hitting next time?”) but rather 
the skills deficits that lead the child to have difficulty meeting 
expectations and that lead to the challenging behavior (e.g., “It 
seems hard for you to deal with the frustration of losing that 
game. What can we do to grow that skill?”)

Provide a small learning environment with reduced teacher/student 
ratio, so teachers can understand the child’s triggers and are 
aware of cognitive strengths and challenges

Provide education about student’s own cognitive strengths and 
weaknesses to make difficulties and episodes of dysregulation 
feel more predictable, controllable, and changeable

Provide access to a resource room where the student can get direct 
assistance from an attentive adult

Collaborative 
Problem 
Solving®

Tools of the Mind

Cognitive flexibility Teach strategies to integrate new information into student’s current 
knowledge base by thinking about how new information builds 
on older concepts

Maintain familiar places, people, or routines
Give ample warning of transitions or changes

Cognitive behavioral 
therapy

SuperFlex®

Problem-solving Offer help generating multiple reasonable solutions to real-world 
problems, thinking through pros and cons of each solution, and 
picking one that will work

Provide additional structure for activities that other children may be 
able to self-direct, e.g., explicit written directions for unstructured 
tasks; breaking larger tasks into a list of smaller tasks

Collaborative 
Problem 
Solving®

I Can Problem 
Solve (ICPS)

Response inhibition Assign preferential seating (in the front and/or near the teacher)
Provide multiple, gentle reminders of expectation when off task
Assign shorter homework with a focus on skill mastery rather than 

practice
Extend time to complete tests and assignments

Stop and Think

Working memory Provide more repetitions of material
Directly teach verbal memory strategies that do not come naturally 

(e.g., chunking or clustering, mnemonic devices)
Provide individualized help planning and breaking down larger 

assignments and organizing homework and school materials
Make written lists whenever multiple ideas need to be weighed, for 

instance, a list of possible solutions to a problem prior to 
evaluating which would work best

Cogmed

Emotion- and 
self-regulation

Provide frequent motor breaks
Allow age-appropriate “fidgets” (e.g., stress ball, thera-band) for 

motor activity while seated
Identify activities the student finds helpful in regaining emotional 

control when dysregulated (e.g., deep breathing, listening to 
music over headphones, or writing a creative story)

Direct student to engage in regulating activities at early stages of 
dysregulation

Provide shorter periods of learning
Allow space to move within the classroom while student attends to 

material being presented
Provide headphones or earplugs, or access to a room without auditory 

distraction, when completing individual assignments and tests
Engage student in rhythmic, repetitive activities when dysregulated

Occupational 
therapy

Sensory integration 
therapy

The Incredible 
Years®

Zones of regulation

(continued)
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Skill domain Remediation and accommodation strategies

Interventions, 
approaches, and 
curricula

Language and 
communication

Use visual aids to assist with verbal learning or organizing of tasks, 
e.g., visual cues, charts, lists, and illustration of tasks

Utilize educated guessing if student is having trouble identifying 
needs or thoughts

Social skills Explain nonverbal behavior
Explicitly describe student’s impact on others

Skillstreaming
Social Thinking
Social skills group 

therapy
Social Stories

Table 12.3 (continued)

 engaging in a desired behavior or removing atten-
tion when a child engages in an undesired behav-
ior) to shape the child’s behavior, with the intention 
of decreasing disruptive behaviors and increasing 
positive, pro-social behaviors. While PMT pro-
grams have the most empirical support for treat-
ing disruptive behavior disorders [36], there is 
limited research on whether PMT provides lasting 
benefits. Additionally, you will note that the target 
of PMT is the disruptive behavior itself, which 
research suggests may be downstream from the 
neurocognitive deficits. One promising treatment 
approach that attempts to target both the behavior 
and the neurocognitive skill deficits, and has simi-
lar results to PMT, is Collaborative Problem 
Solving [37, 38]. This approach, which includes 
teaching a caregiver to solve problems together 
with the child, is one to consider, as it has increas-
ing empirical support in decreasing disruptive 
behaviors and improving caregiver and family out-
comes [39].

Vignette: Brandon (Continued)
Brandon’s mother asked to have a joint 
meeting with the school psychologist and 
Ms. Channing. In that meeting, the school 
psychologist reviewed the following 
assessment results:

IQ testing indicated that Brandon’s 
intelligence is in the average range, and an 
educational assessment provided no evi-
dence of a specific learning disorder. 

Neuropsychological testing suggested sig-
nificant impairments in multiple areas of 
executive functioning. Teacher and parent 
ratings on the Behavior Rating Inventory of 
Executive Functioning (BRIEF) were in 
the clinically significant range for all three 
Behavior Regulation Index subscales: 
inhibit, shift, and emotional control. 
Brandon’s performance on the Wisconsin 
Card Sort (many perseverative errors) sug-
gested impairments in cognitive flexibility, 
and his performance on the continuous per-
formance task (many commission errors) 
suggested significant difficulty inhibiting 
responses. All measures of language skills, 
social skills, working memory, and atten-
tion fell in the normal range.

The school psychologist explained to 
Ms. Channing the ways in which Brandon’s 
pattern of neurocognitive functioning may 
be impacting both his ability to get work 
done and the disruptive behaviors he had 
been exhibiting.

The team agreed that Brandon clearly 
understands the classroom expectations for 
entering the classroom and getting right to 
work and that Brandon is able to accurately 
predict the consequences when he doesn’t 
meet those expectations (zeroes on the 
assignment, being sent out of class for 
being disruptive). Thus, it was determined 
that behavioral/operant approaches were 
unlikely to increase compliance because 
they would not improve his ability to 
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Special Education: Laws 
and Procedures
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 History of Special Education 
and the Individuals with Disabilities 
Education Act (IDEA)

In 1975, Congress passed Public Law (PL) 94–142, 
The Education for All Handicapped Children Act 
(“EAHCA”), which established for the first time 
that all eligible students with disabilities in states 
that accepted funding under that statute had the 
right to a “free appropriate public education” 
(FAPE). This law was the foundation for special 
education funding and services nationally. 
Amendments to the law in 1990 renamed it the 
Individuals with Disabilities Education Act (IDEA). 
IDEA was most recently reauthorized in 2004.

Before the EAHCA, many children with dis-
abilities were denied access to an appropriate 
education. State institutions were often the even-
tual home of individuals with significant disabili-
ties [5], where such individuals received basic 
care but not education or rehabilitation. In 1970, 

only one in five children with disabilities was 
educated in US public schools. Laws in many 
states excluded students with intellectual disabil-
ities (e.g., mental retardation), physical disabili-
ties (e.g., deafness/blindness), and emotional 
disabilities from school.

In the 1950s, the federal government began 
laying the groundwork for serving youth with 
disabilities by enacting legislation that supported 
the training of educators to work with individuals 
with disabilities (e.g., Training of Professional 
Personnel Act of 1959) and the provision of mod-
ified materials for individuals with disabilities 
(e.g., Captioned Films Act of 1958). Further, in 
1965, the Elementary and Secondary Education 
Act and the State Schools Act provided grants to 
states to assist in educating children with disabil-
ities. In addition, court decisions such as 
Pennsylvania Association for Retarded Citizens 
v. Commonwealth in 1971 and Mills v. Board of 
Education of the District of Columbia in 1972 
helped to establish that states are responsible for 
educating youth with disabilities, on the grounds 
that failure to do so deprives such individuals of 
their right to “equal protection of the laws” under 
the Fourteenth Amendment to the US 
Constitution. With these court decisions and the 
eventual passage of the EAHCA, education for 
individuals with disabilities became recognized 
formally as a civil right [4].

According to the US Department of Education 
[5], IDEA and its predecessors have resulted in 
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more children with disabilities receiving inter-
vention in neighborhood schools with improved 
outcomes. In 2008, 95% of all students with iden-
tified disabilities were educated in their local 
neighborhood schools. From 1996/1997 to 
2007/2008, DOE data indicated an increase of 16 
points in the percentage of students with disabili-
ties graduating from high school and a 21-point 
decrease in the percentage of students with dis-
abilities dropping out of school. Furthermore, 
more students with disabilities are pursuing post-
secondary education (up from 14.6% in 1987 to 
31.9% in 2005).

 Principles of IDEA

The basic premise behind IDEA is that all eligi-
ble students with disabilities in states that accept 
federal special education funds have the right to 
receive an appropriate public education at no cost 
to the family (a “free appropriate public educa-
tion,” or FAPE). Note that while all states that 
accept federal special education funds must com-
ply with IDEA, states may provide greater pro-
tection for students and parents1 than IDEA 
requires. As is sometimes stated, IDEA provides 
“a basic floor of opportunity,” which a state is 
free to exceed. This chapter will review regula-
tions and procedures that are set forth in federal 
law. The reader should refer to their state’s 
department of education for information about 
state-specific regulations and procedures.

As the reader can quickly determine, many 
acronyms and technical terms are used in special 
education, which can cause confusion for fami-

1 IDEA defines “parent” to include a natural or adoptive 
parent; a foster parent, unless prohibited by state law from 
serving as a parent; a guardian (but not the state, if the 
child is a ward of the state); an individual acting in the 
place of a natural or adoptive parent (including a grand-
parent, stepparent, or other relative) with whom the child 
lives, an individual who is legally responsible for the 
child’s welfare; or an individual in accordance with IDEA 
as a surrogate parent. “Parent” is used in the same sense in 
this chapter. “Parent” should also be understood to refer to 
a student who has reached the age of majority and is not 
under guardianship and is therefore acting on his or her 
own behalf.

lies. Please see Table 13.1 for a guide to the most 
commonly used terms that relate to education for 
youth with special needs.

What is a FAPE for one student may be differ-
ent for another, because each student has unique 
needs. FAPE is closely connected with another 
important principle behind IDEA, that of the 
least restrictive environment (LRE). The latter 
principle mandates that students with disabilities 
be educated to the maximum extent appropriate 
with nondisabled peers and that they be removed 
from the regular education environment only 
when the nature or severity of their disability 
requires it (20 U.S.C. § 1412(a)(5)(A)).

When a student is eligible for special educa-
tion services, a Team (i.e., a formally designated 
group comprised of the youth’s parents, teachers, 
and other school personnel) must first determine 
what a student requires to have an appropriate 
education. To be appropriate, the educational 
plan must be reasonably calculated to allow the 
student to make meaningful academic and func-
tional progress. After determining the student’s 
program (educational services that the student 
will receive), the Team determines the student’s 
placement (environment in which the services 
will be provided), which must be the least restric-
tive environment in which the student can make 
effective progress. For example, for a student 
with a mild learning disability, supplemental aids 
in the classroom and specialized instruction a few 
times per week outside of the classroom, all pro-
vided within the student’s neighborhood public 
school, could be sufficient. In contrast, a student 
with a severe learning disability who has not 
made progress in inclusion settings may require a 
more restrictive setting (e.g., a private school out-
side the district, specializing in educating stu-
dents with specific learning disabilities) to make 
effective progress.

 Eligibility for Special Education

IDEA states a general requirement that states 
ensure provision of FAPE to eligible students 
between the ages of 3 and 21. For students aged 3 
through 5 and 18 through 21, however, this 
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Table 13.1 Glossary of key terms

Term Definition
Section 504 plan Most often used for students with disabilities who are not eligible for special education, this 

document specifies the accommodations, modifications, services, and/or placement that the 
student will receive to ensure the student access to the learning environment, comparable to 
that of nondisabled students

Accommodations Services and/or supports that are provided to help a student with a disability access the 
general education curriculum and validly demonstrate their learning, without altering 
curricular materials (e.g., providing extra time to take a test)

Direct services Services that are delivered directly to the student with a disability. The location where the 
service is delivered (e.g., general education classroom versus substantially separate setting) 
and the frequency and duration of the service delivery (e.g., how many minutes per cycle) 
should be specified in the student’s IEP

Disability Under IDEA, a child must be identified as having a disability in one of the following areas to 
be eligible to receive special education services: autism, deaf-blindness, deafness, emotional 
disturbance, hearing impairment, intellectual disability, multiple disabilities, orthopedic 
impairment, other health impairments (e.g., ADHD), specific learning disability, speech or 
language impairment, traumatic brain injury, and visual impairment. In some states, 
“developmental delay” may also be used as an eligibility category for children aged 3 through 
9 (or any subset of that age range)

Free appropriate 
public education 
(FAPE)

An educational right, first established by PL 94–142 and renewed by IDEA, requiring that 
eligible children with disabilities (in states that accept IDEA funding) receive special 
education and related services at public expense, under public supervision and direction, 
which is appropriate to their learning needs and is designed to allow them to make effective 
educational progress

Inclusion Any setting whereby a student with a disability is integrated with and has an opportunity to 
learn or engage with nondisabled peers in general education settings (e.g., classroom, 
cafeteria, electives)

Indirect services Consultation services that are provided to parents/guardians or school staff to help them to 
understand and meet the needs of students with disabilities. As with direct services, the 
location, frequency, and duration of service delivery should be specified in the student’s IEP

Individualized 
Education 
Program (IEP)

A document that governs a disabled student’s education if the student is eligible for special 
education services. Among other things, it sets out the services that the student will receive, 
provides goals by which progress will be measured, and details how a student will access 
programming and assessments in the least restrictive environment

Individuals with 
Disabilities 
Education Act 
(IDEA)

Renewed in 2004, IDEA is the name of federal legislation, codified at 20 U.S.C. §§ 1400–
1482, which ensures the rights of students with disabilities (in states that accept IDEA 
funding) to receive an appropriate education and establishes the procedures to maintain that 
right

Local education 
agency (LEA)

A public board of education or other public entities authorized by a state to exercise 
administrative control or direction of, or to perform a service function for, public elementary 
or secondary schools in a city, county, township, school district, or other political subdivisions 
of the state (or for a combination of school districts or counties, if state law permits)

Least restrictive 
environment 
(LRE)

Principle established in IDEA and its predecessors, requiring that eligible students with 
disabilities receive their education in settings with nondisabled peers to the maximum extent 
appropriate

Modifications Changes that are made to the content of curricular materials and/or to performance 
expectations that are individualized to the needs of a student with a disability (e.g., reducing 
the number of test items that a student is expected to complete or providing the student with a 
simplified text)

Related services Developmental, corrective, and other supportive services that are required to assist a child 
with a disability to benefit from special education (e.g., speech-language pathology, 
occupational therapy, physical therapy); may also include transportation

Special education Specially designed instruction, at no cost to the parent, to meet the unique needs of a child 
with a disability

(continued)
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 obligation does not apply if it would be inconsis-
tent with state law or practice regarding the pro-
vision of public education to individuals in those 
age ranges. Thus, for example, graduation from 
high school generally terminates a student’s eli-
gibility for special education. For students who 
have not graduated from high school, many states 
end eligibility at some point during a student’s 
21st year or on the 22nd birthday. Some states 
end it  earlier, however, and at least one state 
allows eligibility until the student turns 26.

IDEA imposes a “child find” obligation, 
meaning that states are required to ensure all chil-
dren with disabilities who reside within the state 
are identified, located, and evaluated. A child 
need not be attending public school in order to be 
evaluated and found eligible for special educa-
tion, as the “child find” obligation extends to stu-
dents who are homeschooled or attending private 
schools. State law generally determines which 
local educational agency (“LEA,” or school dis-
trict) is responsible to evaluate a student and, if 
the student is found eligible, to fulfill IDEA’s 
obligations to him or her. Often the responsible 
LEA will be the district in which the student 
resides; for private school students, however, 
IDEA designates the district where the private 
school is located as the responsible one. Note that 
under federal law, a “parentally placed private 
school student” (i.e., one whose parents did not 

unilaterally place him or her in private school, as 
discussed below) has the same right to evaluation 
and determination of eligibility as any other stu-
dent, but is not entitled to receive FAPE in the 
private school setting. Such students have a more 
limited right, as a group, to provision of “equita-
ble services.”

Students may be identified and evaluated in 
any grade and at any age, as long as state law 
requires the provision of educational services to 
students in that age range. Some states permit 
referrals in advance of the age of eligibility. For 
example, if the lower end of the age range is 3, 
a state may permit referral during the child’s 
second year so that the student may be evalu-
ated, and, if the student is eligible, services may 
be proposed and ready to begin once the child 
turns 3.

In order to be eligible for special education 
services, (1) a student must have a disability fall-
ing within one or more of the disability catego-
ries recognized by IDEA, as a result of which (2) 
the student is not making progress in the general 
curriculum and (3) the student requires special 
education (or, in some states, a related service, 
discussed below). See Fig  13.1, detailing the 
steps for eligibility graphically. IDEA’s disability 
categories consist of intellectual disability, hear-
ing impairment (including deafness), speech or 
language impairment, a visual impairment 

Term Definition
Stay-put A term (also known as the right to placement pending appeal; codified at 20 U.S.C. § 1415(j)) 

referring to a student’s right to continue receiving the educational program and placement 
specified in the last agreed-upon IEP in the event of a dispute regarding a currently proposed 
program or placement. In some states, a due process hearing must bee commenced in order 
for stay-put to attach.

Substantially 
separate

Also called a self-contained classroom; a setting where individuals with disabilities receive 
services apart from their nondisabled peers

Team A group that makes decisions regarding special education eligibility, services, and placement. 
The group consists of parents/guardians, at least one of the child’s regular education teachers 
(if the child is or may be participating in regular education), at least one special education 
teacher or provider, an individual who can interpret and review assessment results, and a 
school district representative who is qualified to provide or supervise special education and 
who knows the resources available to the district. Other individuals and agencies with 
knowledge or special expertise regarding the child may attend at the request of the school 
district or family. The student may also participate, if appropriate

Table 13.1 (continued)
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Is the child suspected of
having a disability?

Child is referred for
evaluation in suspected

area(s) of disability

Y
es

Is a disability (as defined
in IDEA) identified in the

evaluation(s)?

Y
es

No

Child is ineligible for
special education, but
may be eligible for a
504 plan, if meets 504
definition of
“handicap”

Does the disability
interfere with the child’s
ability to make effective
progress in the general
curriculum?

Y
es

Child is eligible for special
education 

Does the student have a “handicap”
within the meaning of Section 504? 

Yes No Child is
ineligible for
a 504 plan 

Child is eligible for
a 504 plan

Does the child require
special education (or, in
some states, related
service(s)) in order to
make effective progress in
the general curriculum?   

Y
es

No

Does the student require regular
or special education and related
aids and services (e.g.,
accommodations, modifications)
to ensure equal access to the
educational benefits enjoyed by
nonhandicapped students?

Yes

Child is
ineligible for
a 504 plan

No

No

Fig. 13.1 Flowchart for special education eligibility decisions
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(including blindness), serious emotional distur-
bance, orthopedic impairment, autism, traumatic 
brain injury, other health impairments (under 
which attention deficit disorders fall), specific 
learning disability, deaf-blindness, and multiple 
disabilities. Each state may also permit, though 
not require, LEAs to use the term “developmen-
tal delay” as an eligibility category for children 
aged 3 through 9 (or a subset of that range, such 
as ages 3 through 5) who have identified delays 
in physical, cognitive, communication, social, 
emotional, or adaptive development. IDEA spec-
ifies that a child cannot be identified as having a 
disability primarily because she or he speaks a 
language other than English and does not under-
stand or speak English adequately and/or because 
the child has not received appropriate instruction 
in reading or math.

While some students’ disabilities may already 
have been identified by an outpatient provider 
(e.g., a diagnosis made by a pediatrician, psychi-
atrist, or psychologist), the student must be for-
mally referred to the school district for an 
evaluation to determine whether that student is 
eligible for special education. IDEA provides 
that a parent, state agency, or LEA may refer a 
student for evaluation. State law may permit 
referrals by other types of individuals. Regardless 
of the referral source, the responsible LEA is 
required to obtain the parent’s written consent 
before a special education evaluation can begin 
(with certain exceptions, such as for students 
who are wards of the state and whose parents 
cannot be located).

The parents’ consent must be informed con-
sent, which is another keystone of IDEA. Thus, 
at this and other points within the special educa-
tion process, the parent must be given prior writ-
ten notice, including a description of the action 
that the LEA proposes or refuses to take; an 
explanation of the reasons and basis for the pro-
posal or refusal, including all relevant factors; a 
description of other options that were considered, 
and the reasons why those options were rejected; 
and a statement alerting the parents to the fact 
that they have certain procedural rights. Parents 
must be given a written statement of their proce-
dural safeguards on the student’s initial referral 

for evaluation and, if the student is found  eligible, 
at least once per year after that.

If the parents fail to consent to an initial evalu-
ation, IDEA permits (but does not require) a 
school district to use dispute resolution processes 
such as mediation and due process hearing (both 
discussed below) to obtain substituted consent to 
evaluate, unless doing so would be inconsistent 
with state law regarding parental consent. If the 
student is homeschooled or attending private 
school at the parents’ expense, this consent over-
ride procedure does not apply.

IDEA dictates that evaluations must be pro-
vided in all areas of suspected disability and that 
they be provided at no cost to the parent. Formal 
assessments are required, together with a written 
report. A screening by a teacher or specialist to 
determine appropriate instruction does not 
 constitute an evaluation. Assessments must be 
individualized, be administered in the language 
and form most likely to yield accurate informa-
tion, and use a variety of tools and strategies to 
gather relevant information. Test instruments 
must be technically sound and must not be 
racially or culturally discriminatory. They must 
be given in accordance with the test maker’s 
instructions, by personnel who are appropriately 
trained in the area being assessed. A district may 
not rely on any single measure or assessment as 
the sole criterion for determining eligibility or for 
determining the child’s educational program.

There can be as many different types of assess-
ments as there are student needs. Psychological 
assessments are quite common, as they provide 
information about a student’s cognitive abilities 
(e.g., intelligence), which is relevant to the stu-
dent’s academic potential. A psychological 
assessment may also help to identify and describe 
emotional/behavioral factors that may be inter-
fering with learning. Tests of academic achieve-
ment help to establish whether the child is 
achieving adequately for his or her age. Testing 
by a speech-language therapist, occupational 
therapist, and/or physical therapist may occur if 
there are suspected needs in any of those areas. 
For students with sensory impairments, a teacher 
of the visually impaired, teacher of the deaf and 
hard of hearing, audiologist, and/or orientation 
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and mobility specialist may conduct an assess-
ment. If the student has behavioral issues, a 
behavioral specialist may perform a functional 
behavioral assessment (“FBA”). An assistive 
technology evaluation will be relevant for many 
students. A medical assessment or home assess-
ment may be proposed. An observation in the 
classroom (or, if the child is not in school, in 
another age-appropriate environment) is required 
if the student is suspected of having a specific 
learning disability and is often performed in other 
contexts as well.

Once assessments are completed, a Team 
meeting is held to review the evaluations to deter-
mine the student’s eligibility for special educa-
tion and, if the student is eligible, to develop an 
Individualized Education Program (“IEP”). 
IDEA specifies the members of the Team. Parents 
are always members of the Team; the Team may 
meet without the parents only if the district has 
made multiple, documented attempts via various 
means to secure their attendance. The Team must 
include at least one regular education teacher (if 
the child is or may be in regular education), at 
least one special education teacher or provider, a 
school district representative who is qualified to 
provide or supervise special education and knows 
what services and resources are available to the 
school district, someone to interpret the evalua-
tion results and explain what services may be 
needed (oftentimes the individual who completed 
the evaluation), and, when a student is suspected 
of having a specific learning disability, at least 
one person qualified to conduct individual diag-
nostic examinations of children, such as a school 
psychologist, speech-language pathologist, or 
remedial reading teacher. Other individuals with 
knowledge or expertise regarding the student 
(e.g., an independent evaluator, private service 
provider, or representative of another agency 
involved with the child) may participate in the 
meeting at the invitation of the parents or district. 
The student may be invited “whenever appropri-
ate” (20 U.S.C. § 1414(d)(1)(B)(vii)). Because 
transition planning (planning for life after special 
education) must begin no later than the first IEP 
to be in effect when the child is 16, the student 
will often be invited beginning at age 15 and may 

be invited before that. If the student is a minor, or 
has reached the age of majority but is under 
guardianship, it is up to the parent or guardian to 
determine whether the student will attend.

At the Team meeting, the members of the 
Team review all relevant information and evalu-
ation results to determine whether the student is 
eligible for special education services, using 
the three criteria discussed above. If the student 
is eligible, the Team uses the evaluation results 
to develop the IEP, which is a written document 
that outlines the Team’s proposal for the stu-
dent’s educational programming. Special edu-
cation services begin once the parent consents 
to the IEP.

 Individualized Education  
Program (IEP)

An IEP is a formal proposal regarding the ser-
vices/supports that an eligible student will 
receive. Each IEP must be individualized to meet 
the student’s unique needs. The IEP is first devel-
oped when a student is determined to be eligible 
for special education services and is reviewed 
and revised at least annually. The annual review 
date depends on the IEP’s expiration date, which 
may or may not coincide with the beginning or 
end of the academic year. An IEP must be in 
effect for all eligible students as of the start of 
each school year.

The IEP is developed in a Team meeting with 
the participation of parents and educators, as dis-
cussed above. IDEA provides parents with spe-
cific safeguards to ensure that they have the 
opportunity to participate in Team decisions and 
that they are part of the group that determines the 
student’s program and placement. The IEP must 
include the following information: (1) the stu-
dent’s present levels of academic and functional 
performance; (2) measurable annual goals; (3) a 
description of how the student’s progress will be 
monitored and reported; (4) documentation of the 
special education and related services, direct and 
indirect, which the student will receive; (5) a 
description of the extent to which the student will 
not participate with nondisabled children in the 
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regular classroom: (6) a list of accommodations 
and modifications that the student requires; (7) a 
plan for how the student will participate in state-
wide and districtwide testing; and (8) transition 
planning (if applicable). These components are 
described below. While the format and content of 
an IEP may differ among states (with some states 
requiring additional information), each of these 
components must be included.

 Required Components of an IEP

 1. Present levels of performance: All IEPs must 
provide information about a student’s current 
level of performance. This includes a student’s 
current academic achievement as well as 
functional performance in areas related to the 
disability. In addition to information that may 
be provided by classroom teachers, present 
levels of performance can include data gath-
ered from key evaluation results and input 
from other Team members (e.g., concerns 
raised by parents). This component of the IEP 
provides a yardstick from which progress can 
be measured.

 2. A statement of annual goals: The Team must 
identify specific goals focusing on the stu-
dent’s special education needs. These goals 
should address areas that require develop-
ment/intervention to make progress in the 
general education curriculum, as well as 
other educational needs that result from a 
student’s disability (e.g., a student with 
high-functioning autism may be doing well 
academically but have social learning needs 
related to his/her disability). The number 
and content of the goals depend on the stu-
dent’s individual needs. For example, a stu-
dent with a specific learning disability in 
reading may only require a goal in reading. 
In contrast, a student with an intellectual 
disability may require multiple goals in such 
areas as life or adaptive skills, academics, 
social skills, and behavior. Goals must be 
measurable and must be appropriately ambi-
tious, in light of the student’s circumstances. 
For students who take alternate  statewide 

and districtwide assessments, the goals must 
include benchmarks or short-term objec-
tives. (Some states require benchmarks for 
all special education students.) For example, 
if the annual goal is that a student will dem-
onstrate a particular skill 100% of the time, 
and if the student currently displays the skill 
only 20% of the time, benchmarks may be 
set at 40%, 60%, and 80%.

 3. A description of will be measured and 
reported: IDEA requires that the IEPs 
describe how the child’s progress toward 
each of the annual goals will be measured 
and state when periodic progress reports are 
provided. IEP reports may be issued concur-
rently with report cards, but IDEA does not 
require them to be.

 4. Special education and related services to be 
provided for the student: The IEP must state 
what special education and related services 
will be provided, how frequently and with 
what duration each will be delivered, the pro-
jected date on which each service will begin, 
and the setting in which each service will be 
delivered.
 (a) Consultation services (often called indi-

rect services) are not provided directly to a 
student but are instead provided to parents 
or school staff to inform programming to 
meet a student’s goals. For example, the 
IEP for a student with autism who has sen-
sory processing problems may specify that 
an occupational therapist will consult with 
classroom teachers to help support sen-
sory needs in the classroom.

 (b) Special education services in the general 
education classroom (often called the 
inclusion setting) are services that are 
delivered to the identified student within 
the general education classroom. These 
could include, for example, having an 
occupational therapist work with students 
with fine motor disabilities on handwriting 
in a small group in the general education 
classroom or having a special education 
teacher or paraprofessional present to sup-
port students with reading difficulties dur-
ing an English/Language Arts class.
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 (c) Special education services outside of the 
general education classroom represent the 
most restrictive level of service. Some 
students receive only one service (e.g., 
tutoring in reading or a related service 
such as occupational, physical, or speech-
language therapy) outside the regular edu-
cation setting. Others may spend a greater 
portion or all of their time in a specialized 
setting, up to and including attendance at 
a separate public or private special educa-
tion school.

 5. An explanation of the extent (if any) to which 
the student will not participate with nondis-
abled children in the regular classroom: 
Typically, this would include not only the 
amount of time spent outside the regular 
classroom but the reasons why the student’s 
needs require instruction or related services in 
the separate setting.

 6. A list of accommodations and/or modifica-
tions necessary to support student achieve-
ment and functioning: An IEP must describe 
how a student’s disability will be accommo-
dated in all educational settings. 
Accommodations include supports that allow 
students with disabilities access to the curricu-
lum. For example, for a student with an atten-
tion-deficit/hyperactivity disorder (ADHD), 
accommodations may be necessary to support 
attention (e.g., seating the student closer to the 
teacher and away from distractions) and to 
reduce hyperactivity (e.g., providing frequent 
breaks for the student to move). Modifications 
involve changes to the materials or curriculum 
to enable the student to access the material 
(e.g., providing a student with a reading dis-
ability with an easier passage to read for a his-
tory lesson or reducing the number of math 
problems a student will be required to 
complete).

 7. A description of how the student will partici-
pate in statewide and districtwide assess-
ments: In the past, students with disabilities 
did not consistently participate in statewide 
and districtwide assessments that were used to 
measure student and school achievement. 
IDEA requires that students with disabilities 

participate in state and district assessments 
that are required of nondisabled peers; how-
ever, the Team specifies in the IEP how the 
student with the disability will participate in 
these assessments. The IEP should indicate 
whether the student requires accommodations 
during assessments. If so, those accommoda-
tions should be specified and should generally 
be similar to those used in other educational 
settings. Due to the severity of their disabili-
ties, some students are not able to take district 
or state assessments in a standard format; 
instead, they participate in an alternate assess-
ment through which the student will be 
required to demonstrate knowledge and skills 
related to the general curriculum. In that case, 
the IEP needs to specify that the student will 
take an alternate assessment and must explain 
why the student cannot take the standard 
assessment and why the selected alternative 
method is appropriate.

 8. Transition planning: IDEA requires that, 
beginning with the IEP that will be in effect 
when a student turns 16, the Team must 
engage in transition planning to help the stu-
dent prepare for adult life. Transition planning 
can begin at an earlier age if mandated by the 
state or if determined to be appropriate by the 
Team. When transition planning is required, 
the IEP must include measurable postsecond-
ary goals related to training, education, 
employment, and (if appropriate) life skills. 
The IEP should also describe transition ser-
vices that are needed to reach those goals.

 Response to and Implementation 
of the IEP

At or after the Team meeting, parents are pro-
vided with a written copy of the IEP, which 
details the components described above. For an 
IEP to be implemented, the parent or adult stu-
dent (if applicable) must give written consent to 
the proposed program. Once the IEP is accepted 
in whole or in part, the district must immediately 
begin providing the accepted services. If there is 
a dispute (i.e., a parent disagrees with what is 
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being proposed), then IDEA sets out several pro-
cesses for dispute resolution, discussed later in 
this chapter. If an IEP is already in place (i.e., the 
dispute emerges after a student has already been 
found to be eligible for special education and has 
been receiving services through an IEP), then the 
student has a “stay-put” right to continue receiv-
ing the services delineated in the last agreed-
upon IEP until the dispute is resolved. In some 
states, the filing of a formal due process hearing 
request is required in order to trigger this right. If 
there is a dispute about an initial IEP, then special 
education services will not begin until the parent 
has provided consent. If the parents refuse to con-
sent to the initial provision of services, or later 
revoke consent for provision of all special educa-
tion and related services, the district may not use 
IDEA’s dispute resolution processes to try to 
override their decision. The district may, how-
ever, use those dispute resolution procedures if 
the parent has not denied or withdrawn consent to 
all special education services, but only to some. 
In appropriate cases (e.g., if the district believes 
that the denial of services would constitute abuse 
or neglect), the district may have recourse under 
the state’s child welfare statutes.

 Annual Review of the IEP

Once a student has been found to be eligible for 
special education services, IDEA requires that the 
Team meet at least annually to review the stu-
dent’s progress and to update the IEP.  At this 
annual review, the major components of the IEP 
will be reviewed and revised according to the stu-
dent’s needs at that time. Parents may request an 
IEP meeting at any time, though IDEA does not 
require a district to agree to such a request. An 
IEP may be amended at any time during the period 
that it covers, either by agreement of parents and 
district or through the Team process. If new infor-
mation becomes available (e.g., an evaluation 
completed by an independent party) and is shared 
with the Team, then the Team must consider that 
information and may amend the IEP (e.g., increase 
reading tutorials after an independent evaluation 
identifies limited progress in reading).

Unlike the case with initial evaluations, if a 
parent refuses consent to a proposed re-evalua-
tion, the district may use IDEA’s dispute resolu-
tion procedures (mediation and/or due process 
hearing) to seek the parents’ agreement to the 
evaluation or to obtain an order from an indepen-
dent hearing officer that would grant substituted 
consent (overriding the parents’ refusal). 
Similarly, although a district may not use IDEA’s 
dispute resolution procedures to challenge a par-
ent’s refusal of an initial program of special edu-
cation or initial placement, it may use those 
procedures to seek approval of subsequently pro-
posed programs or placements that the parents 
have rejected. The parents’ withdrawal of all con-
sent to the provision of special education, 
 however, will prevent a district from proceeding 
either to seek consent to an evaluation or to seek 
approval of a rejected program or placement.

 Re-evaluation

While the Team meets yearly to review the IEP, 
IDEA mandates that a re-evaluation be com-
pleted at least every 3  years (starting from the 
date of initial eligibility) to assess whether a stu-
dent continues to be eligible for special education 
services and to continue to inform programming. 
The standard for determining eligibility is the 
same as for initial evaluations, except that instead 
of asking whether the student is failing to make 
progress as a result of the disability, the Team 
considers whether the student would fail to make 
progress if he or she were not receiving special 
education services and supports.

A re-evaluation follows the same procedures 
as the initial evaluation described above (e.g., 
parental consent is required, all areas of special 
needs should be assessed, and so on). On a re-
evaluation, however, IDEA permits the Team, 
after review of existing evaluation data, to deter-
mine that no additional data are needed to deter-
mine the student’s continuing eligibility and 
educational needs. The Team is required to 
inform the parents of that conclusion and of their 
right to request an assessment; if the parents 
exercise that right, the assessment must proceed.
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Re-evaluations can occur more frequently 
than every 3 years, but not more than once per 
year unless the parents consent. A re-evaluation 
must be conducted any time that a parent or 
teacher requests it. IDEA requires that an LEA 
perform a re-evaluation before determining that a 
student is no longer eligible for special educa-
tion, unless the reason for ineligibility is because 
the student is graduating from high school or 
reaching the maximum age for special education. 
In that case, the district must provide a summary 
of the student’s academic and functional perfor-
mance, together with recommendations as to how 
to meet postsecondary goals. Section 504 regula-
tions (also applicable to the IEP process) require 
re-evaluation before any significant change in a 
student’s placement.

 Determining Placement

After developing an IEP, the Team determines the 
student’s placement, which is the location where 
the student will receive his or her services. As noted 
earlier, under the principle of LRE, the Team begins 
by considering whether the student’s educational 
needs can be met in a general education setting in a 
student’s home/neighborhood school. If it is deter-
mined that appropriate services are unavailable in 
that setting or if the student is not making effective 
progress in that setting, then the student may be 
placed in a “more restrictive” setting. Every district 
is required to have available a continuum of place-
ment options to meet students’ individual needs. 
The following is a brief description of various types 
of placements and circumstances when each may 
be indicated.

 Full Inclusion

A full inclusion setting is one whereby a student 
with a disability spends most or all of his or her 
time in a general education classroom (i.e., one 
composed mainly of nondisabled peers). Students 
with disabilities in these settings often require 
classroom and testing accommodations (e.g., 
seating near the teacher or extended time for tests) 

to access educational programming. If they 
receive direct services, most or all will be pro-
vided in the general education classroom, often in 
what is called a co-taught or collaborative class-
room. For example, a student with a mild lan-
guage disorder may need instruction in an 
inclusion English/Language Arts classroom that 
is staffed both by a general education teacher and 
a special education teacher, with the latter provid-
ing additional instruction/support as needed to 
students with disabilities (e.g., checking in to 
clarify complex vocabulary and reviewing instruc-
tions that the general education teacher gives).

 Partial Inclusion

When a student’s learning needs cannot be appro-
priately addressed in a general education class-
room, then direct services (like tutorials, speech 
therapy, occupational therapy) are provided in a 
specialized setting, containing only nondisabled 
peers. A student who is receiving his or her edu-
cation in a partial inclusion program will receive 
some educational programming in regular educa-
tion settings but will receive other services in a 
separate setting. For example, a student with a 
moderate to severe language disorder may require 
such substantial modifications to the curriculum 
or such specialized methodology for language-
based subjects (such as English/Language Arts 
and reading) that the student will need to receive 
ELA and reading instruction in a special educa-
tion classroom. However, that student may be 
able to access other subjects (e.g., mathematics, 
science, and electives) without extensive curricu-
lum modification or specialized methodology 
and thus receives these components of his or her 
education in regular education settings in accor-
dance with the LRE principle.

 Substantially Separate Placement

In some cases, due to a student’s disability or mul-
tiple disabilities, the student is unable to make 
effective progress in any part of the general edu-
cation setting; such students often also have 
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 specific academic, social, emotional, behavioral, 
or adaptive learning needs that cannot be appro-
priately addressed in a general educational class-
room. For such students, more restrictive, 
substantially separate, settings away from nondis-
abled peers are necessary in order to provide the 
student with the intensive, specialized instruction 
that he or she requires. In many cases, substan-
tially separate programs exist within the student’s 
neighborhood public school whereby individuals 
with significant disabilities (such as a significant 
intellectual disability, autism, emotional distur-
bance, or severe language-based learning disabil-
ity) receive all core educational instruction in a 
self-contained special education classroom but 
still have opportunities for inclusion through elec-
tives, lunch, recess, or extracurricular activities. If 
an appropriate program is not available within the 
student’s local public school, the student may be 
placed in a different school within the district that 
has an appropriate program. If programming 
appropriate for a given student does not exist 
within the district, then the district must make the 
required programming available either through 
creation of programming (hiring qualified staff, 
determining an appropriate peer group, etc.) or by 
placing the student in an appropriate setting out-
side of the district, such as a public or private spe-
cial education school. In appropriate cases, a 
student may be placed in a public or private resi-
dential program (discussed further below). Even 
if a student is placed outside the district, the LEA 
remains ultimately responsible for ensuring the 
provision of a FAPE to the student.

 Unilateral Placement

When parents and district disagree about a stu-
dent’s eligibility, program, or placement, the par-
ents have the right to place the student in a 
program of their choice at their own expense and 
to seek reimbursement from the district. IDEA 
contains particular requirements as to the method 
of giving notice (either at the last Team meeting 
before the child is removed from the district or in 
writing at least 10 business days before removal), 
contents of the notice, and exceptions to the 

notice requirement. Parents, in choosing a 
 program, are not held to the same requirements 
as an LEA would be regarding licensure, staff 
qualifications, and so on. However, if the matter 
goes to litigation, the parents will need to show 
that the LEA’s proposed program did not offer 
the student FAPE and that their alternative pro-
gram appropriately met the child’s needs.

 Measuring Progress 
and Placement Decisions

Determining whether the student is making effec-
tive progress will be an important aspect of most 
Team meetings. The determination of what is 
“effective” or “meaningful” progress is an indi-
vidualized one that takes into account the indi-
vidual’s disability, his or her potential, and the 
amount of progress one might reasonably expect 
within the span of time under discussion. Report 
cards, IEP progress reports, and statewide or dis-
trictwide assessment results can all be useful in 
assessing whether a student is making progress. 
Similarly, a review of results of curriculum-based 
assessments (which measure achievement in the 
curriculum) and other relevant norm-referenced 
assessments (which measure performance rela-
tive to a normative group, such as individuals 
who are the same age) can aid such a determina-
tion. Often it is helpful to consult with experts in 
the particular area of disability. For example, a 
neuropsychologist who specializes in learning 
disabilities can provide a professional opinion 
regarding a student’s current needs, the adequacy 
of the student’s current program, and (if there is 
sufficient data to review) the level of the student’s 
progress in that program. Consultation with rele-
vant experts can be particularly helpful for par-
ents to ensure that their child’s program has 
articulated appropriate goals, has provided 
appropriate services in an appropriate setting, 
and is measuring the student’s progress in a sys-
tematic and meaningful manner.

The Team ultimately makes the determination 
whether a proposed program or placement will 
allow the student to make effective progress. 
When the parties disagree about the student’s 
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program or placement (e.g., if parents believe 
that a child requires a more restrictive setting 
than educators propose), there are a variety of 
steps that can be taken to resolve disputes.

 Dispute Resolution

Disputes most commonly occur when parents 
reject an IEP in whole or in part or reject a place-
ment. However, disputes can arise regarding 
almost any aspect of the special education pro-
cess, including failure to find a student eligible for 
special education, failure to implement an 
accepted IEP, failure to follow IDEA’s require-
ments for discipline of special education students, 
and failure to comply with IDEA’s procedural 
requirements (e.g., failure to conduct an annual 
review or 3-year re-evaluation in a timely manner, 
failure to develop an IEP when required, failure to 
comply with “stay-put”). Dispute resolution 
options run the gamut from informal negotiation 
to formal evidentiary hearings and appeals.

 Informal Negotiation

When a dispute arises, the quickest and most 
cooperative resolution method is for the parents 
and district to discuss the matter with each other. 
The district may reconvene the Team for this pur-
pose, or the parties may find it more productive to 
discuss the matter less formally, through letters 
or e-mails, telephone calls, or an informal (non-
Team) meeting. If the parties have attorneys, or if 
the parents have a lay advocate, those individuals 
may become involved in negotiations also. If the 
parties reach a consensus on some or all of the 
items at issue, the terms should be reflected in a 
new or amended IEP and/or in a written settle-
ment agreement.

 State Complaint Procedures

IDEA requires all states that accept federal spe-
cial education funding to establish a state admin-
istrative complaint process. Each state educational 

agency (“SEA”) must establish a process for the 
filing of written complaints against a public 
agency (i.e., a school district or the state itself) 
for violation of any of IDEA’s special education-
related requirements. The violation must have 
occurred not more than 1 year before the filing of 
the complaint. In general, the SEA must investi-
gate such complaints and must issue a written 
decision within 60  days after receiving a com-
plaint; however, the state’s procedures must allow 
for a longer time when exceptional circumstances 
exist or when the parties agree to an extension to 
pursue alternative dispute resolution options. If 
the SEA finds a failure to provide appropriate 
services, the SEA must address that failure, 
including requiring appropriate corrective action 
(e.g., compensatory services or monetary reim-
bursement) for the student at issue and ensuring 
appropriate future provision of services for all 
children with disabilities within the state.

The state complaint process is distinct from 
the due process hearing (discussed below). If the 
matters at issue in the state complaint are (or 
become) the subject of a due process hearing, 
then the SEA must set the state complaint aside 
until the due process hearing is concluded. If the 
state complaint concerns some issues that are 
part of a due process hearing and some that are 
not, the SEA must set aside the portions of the 
complaint that are covered by the due process 
hearing request but must proceed with those that 
are not within the scope of the hearing.

 Discrimination Complaints Through 
the Office for Civil Rights

The Office for Civil Rights (“OCR”) of the US 
Department of Education investigates complaints 
of discrimination in education based on race, 
color, national origin (which may include reli-
gion), age, sex, and disability. It also investigates 
claims based on retaliation for the exercise of an 
individual’s rights under any of the laws that 
OCR is charged with enforcing. Disability-
related discrimination claims may be based on 
Section 504 of the Rehabilitation Act of 1973 
(“Section 504”) or Title II of the Americans with 
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Disabilities Act of 1990 (“ADA”). Because all 
students who are eligible for special education 
under IDEA are protected by Section 504, par-
ents of special education students may use the 
OCR complaint process for claims involving dis-
crimination (e.g., denial of equal access to an 
educational benefit enjoyed by nondisabled stu-
dents) or retaliation. Generally, complaints must 
be filed within 180 calendar days, although OCR 
may decide to waive that deadline in appropriate 
circumstances.

If OCR accepts a complaint, it will conduct an 
investigation and will issue a letter of finding, 
determining whether or not there is sufficient evi-
dence to support a finding that the respondent 
failed to comply with the law. If a finding of non-
compliance is issued, OCR attempts to help the 
parties negotiate a voluntary resolution agree-
ment. If the parties are unable or unwilling to do 
so, OCR will either initiate administrative 
enforcement proceedings to suspend, terminate, 
or refuse to grant or continue federal financial 
assistance to the respondent or will refer the case 
to the US Department of Justice.

OCR will dismiss any complaint whose alle-
gations are the subject of a pending complaint 
before (or were previously resolved by) another 
federal, state, or local civil rights enforcement 
agency. This includes state complaints (discussed 
above) and due process hearings (discussed 
below). In addition, OCR will dismiss any allega-
tions that could have been raised in a proceeding 
currently pending before such an agency, even if 
not actually asserted there.

 Mediation

IDEA 2004 noted the need for “expanded oppor-
tunities” for parents and district “to resolve their 
disagreements in positive and constructive ways” 
(20 U.S.C. § 1400(c)(8)). To that end, IDEA 
requires all states that accept federal special edu-
cation funding to establish procedures allowing 
parties to resolve disputes through a mediation 
process. The process is voluntary (i.e., no party 
can be compelled to mediate; mediation occurs 
only if both parties agree to participate). 

Mediation must be provided by qualified, 
 impartial mediators, and all costs must be borne 
by the state. Mediation must not be used to delay 
any parental rights, including the right to a due 
process hearing (discussed below).

Mediation is informal and is generally designed 
not to require the participation of attorneys 
(although attorneys may be present at a party’s 
option). Mediation is non-binding, meaning that if 
mediation does not succeed in resolving all issues 
in dispute between the parties, each party retains 
all of its rights under state and federal special edu-
cation law, including the right to a due process 
hearing. Mediation may be scheduled at any time 
after a dispute arises, including while a due pro-
cess hearing request is pending. Discussions that 
occur during mediation are confidential and may 
not be used as evidence in a subsequent due pro-
cess hearing or court proceeding.

If the parties reach an agreement at mediation, 
they must enter into a written, signed mediation 
agreement that sets out the agreed-upon terms. 
The agreement must contain a provision regarding 
the confidentiality of discussions during mediation 
(as discussed above). The agreement must also 
state that it is enforceable in any state court of 
competent jurisdiction or in federal district court.

 Due Process Hearing

A due process hearing is a formal administrative 
proceeding, which IDEA requires all states that 
accept federal special education funding to make 
available. IDEA has an exhaustion requirement, 
meaning that the parties to a special education 
dispute must complete the administrative process 
before they may resort to court. (See discussion 
of appeals to court below.)

The hearing process begins when one party 
files a complaint with the agency designated by 
the state (which may be the SEA, LEA, or another 
state agency), requesting a due process hearing. 
The complaint, which is confidential, may set 
forth “any matter relating to the identification, 
evaluation, or educational placement of the child, 
or the provision of a [FAPE] to such child” (20 
U.S.C. § 1415(b)(6)(A)). The complaint may be 
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filed by any party, including a parent, a school 
district, or (less commonly) another state agency 
or a private special education school. The due 
process complaint must be filed within 2 years of 
the date when the complainant knew or should 
have known about the facts forming the basis of 
the complaint, unless state law has an explicit 
time limitation governing such complaints, in 
which case the state statute of limitations applies. 
The time limitation will not apply to a parent who 
was prevented from requesting a hearing due to 
the LEA’s specific misrepresentation that it had 
resolved the problem forming the basis of the 
complaint or its withholding of information that 
IDEA required it to provide the parent (such as 
prior written notice of the basis for a district’s 
decision or the more general notice of procedural 
safeguards, required to be furnished at least annu-
ally, both of which are discussed above).

A party that receives a hearing request must 
send a written response to the other party within 
10 days, specifically addressing the allegations in 
the hearing request. An LEA need not send a 
response if it has already provided prior written 
notice, as required by IDEA, regarding the sub-
ject matter of a parent’s complaint. If the LEA 
has not previously provided prior written notice, 
then its response must include all of the elements 
of that notice (an explanation of why the LEA 
proposed or refused to take the action raised in 
the due process complaint; a description of other 
options considered and the reasons why those 
options were rejected; a description of each eval-
uation procedure, assessment, record, or report 
forming the basis for the proposed or refused 
action; and a description of any other factors rel-
evant to the proposed or refused action).

A party receiving a hearing request may chal-
lenge the sufficiency of the request by filing a 
notice with the independent hearing officer (IHO) 
within 15 days of receiving it. The IHO must rule 
on the sufficiency of the request within 5 days. A 
party may amend its hearing request if the other 
party agrees or if the IHO permits amendment 
(the latter may only occur 5 or more days before 
the hearing date). An amendment resets all time-
lines, including those for the resolution process, 
described below (if applicable). The party filing 

the hearing request will not be permitted to raise 
issues at hearing that are not specified in the hear-
ing request, unless the other party agrees.

Within 15 days after receiving a parent’s hear-
ing request, the district must convene a “resolu-
tion session.” This is a meeting between parents 
and district to attempt to resolve the dispute prior 
to hearing. The district’s attorney may not attend 
the resolution session unless the parents are 
bringing an attorney. If the parties reach agree-
ment at the resolution session, they enter into a 
written, signed resolution agreement that is 
enforceable in a state court of competent jurisdic-
tion or in federal district court. The parties may 
agree to waive the resolution session or to use 
mediation instead. A resolution session is not 
required when an LEA (or anyone other than a 
parent) files a due process complaint.

If the dispute is not resolved within 30 days of 
the LEA’s receipt of a parent’s hearing request, 
an evidentiary hearing takes place before an IHO. 
This deadline, like most of the other procedural 
deadlines connected with the hearing process, 
may be extended by order of the hearing officer. 
In certain situations, such as the disciplinary con-
text (discussed below), IDEA provides for expe-
dited hearings.

The IHO need not be a lawyer, but must be 
knowledgeable about state and federal special 
education laws and regulations. He or she must 
also possess the knowledge and ability to conduct 
hearings and render decisions. The IHO may not 
be an employee of the SEA or of the LEA respon-
sible for the child.

At least 5 business days before the hearing, 
each party must disclose to all other parties “all 
evaluations completed by that date and recom-
mendations based on the offering party’s evalua-
tions that the party intends to use at the hearing” 
(20 U.S.C. § 1415(f)(2)(A)). At hearing, the IHO 
may bar introduction of any evaluations or rec-
ommendations that have not been so disclosed, 
unless the other party consents. Compliance with 
the 5-day rule does not mean that the evaluations 
and recommendations are automatically admis-
sible. Unless the parties agree otherwise, the 
party proffering this evidence must still introduce 
it through testimony of the expert evaluator.
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At hearing, all parties have the right to be 
accompanied by counsel and by knowledgeable 
non-attorneys if permitted by state law. All par-
ties may present evidence, confront and cross-
examine witnesses, and compel the attendance of 
witnesses through subpoenas. Parents also have 
the rights to have the child who is the subject of 
the hearing present and to open the hearing to the 
public. A written (or, at the parents’ option, elec-
tronic) verbatim record of the hearing must be 
made and furnished to the parents at no charge.

Most states have regulations and/or rules that 
describe the conduct of due process hearings in 
detail. State rules and regulations may also set 
out various prehearing procedures (e.g., discov-
ery, prehearing conferences, motion practice). As 
with the substantive FAPE obligation, a state 
must comply with the “floor” of rights specified 
in IDEA but is free to provide greater protection 
to parents and students if it chooses to do so. In 
specific cases, one should always refer to state as 
well as federal statutes, rules, and regulations.

Following the hearing, the IHO issues a written 
(or, at the parents’ option, electronic) decision, 
which must be provided to the parents at no charge. 
The IHO must issue and mail the decision to the 
parties within 45  days after the expiration of the 
30-day resolution period (discussed above), 
although the IHO may grant extensions of the 
45-day period at a party’s request. The decision 
must be made “on substantive grounds based on a 
determination of whether the child received a 
[FAPE]” (20 U.S.C. § 1415(f)(3)(E)(i)). Parents 
may raise procedural violations, but the IHO may 
find that the child did not receive FAPE on that basis 
only if a procedural violation “impeded child’s right 
to [FAPE],” “significantly impeded the parents’ 
opportunity to participate in the decision making 
process regarding the provision of a [FAPE]” to the 
child, or “caused a deprivation of educational ben-
efits” (20 U.S.C. § 1415(f)(3)(E)(ii)).

If the IHO finds a denial of FAPE, he or she 
may order various types of relief. Remedies may 
include an order finding the child eligible for 
special education and requiring the development 
of an IEP (if the dispute concerned eligibility), 
requiring changes in the child’s IEP and/or 
placement, and/or requiring compensatory edu-

cation (services to be provided to the student in 
the future to make up for past violations). In 
 addition, if the parents have placed the student 
unilaterally in a different setting at their own 
expense and have notified (or been excused from 
notifying) the district of their intent to seek reim-
bursement, and if the IHO finds the district’s 
proposed program inappropriate and the unilat-
eral placement appropriate, the IHO may require 
the LEA to reimburse the parents for the cost of 
that placement.

 Appeals from IHO Decisions

Some states have a two-level system of review, 
providing for an initial hearing by the LEA, with 
a right of appeal to the SEA. Under this model, a 
state review officer (“SRO”) is required to con-
duct an impartial review of the IHO’s findings 
and decision and to make an independent deci-
sion after completing that review. The SRO may 
receive additional evidence if necessary. The 
SRO must issue and mail a decision to the parties 
within 30  days after receiving a request for 
review, unless it extends that deadline at a party’s 
request.

If any party is dissatisfied with the IHO’s deci-
sion (in a state where LEAs do not conduct origi-
nal hearings) or with the SRO’s decision (in a 
state where LEAs conduct original hearings), that 
party may appeal by filing a civil action in a state 
court of competent jurisdiction or in federal dis-
trict court. The action must be filed within 
90  days after the date of the decision appealed 
from, unless the state has an explicit time limita-
tion for bringing such actions, in which case the 
state’s limitation period applies.

On appeal, the court must receive the records 
of the administrative proceedings, hear additional 
evidence at the request of a party, and grant such 
relief as the court determines is appropriate. The 
reviewing court does not retry the case. In gen-
eral, a court will consider additional evidence 
only if it is relevant and if it could not have been 
produced at the administrative hearing. As noted 
above, a party must exhaust its administrative 
remedies before proceeding to court; therefore, 
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the court will only consider issues that were liti-
gated to conclusion before the IHO (and, where 
relevant, before the SRO).

There is no deadline for issuance of a court’s 
decision in a special education case. After the 
trial level court issues its decision, at least one 
level of appellate review (sometimes more) will 
be available. While the parties are pursuing 
appeals, IDEA’s “stay-put” provision (discussed 
above) provides that, except in certain disciplin-
ary situations, the student has the right to remain 
in his or her last agreed-upon educational place-
ment (at the district’s expense) unless the parties 
agree otherwise. The parents are not responsible 
for the cost of a stay-put placement even if they 
ultimately fail to succeed on appeal.

IDEA permits the courts to award attorneys’ 
fees to parents who prevail on appeal. A party 
prevails if that party succeeds on any significant 
issue in litigation, thereby achieving at least some 
of the benefit the party sought in bringing suit. 
Thus, a parent need not succeed 100% in order to 
have a claim for fees. However, if the parents 
obtain only a partial victory, then their award of 
fees will generally be reduced to reflect their 
degree of success.

If the district or SEA is the prevailing party, an 
award of fees is not routine. A court may require 
the parents or their attorney to pay the district’s 
or SEA’s attorney’s fees only in certain circum-
stances of egregious misconduct: if the litigation 
was “frivolous, unreasonable, or without founda-
tion” or if it was presented “for any improper pur-
pose, such as to harass, to cause unnecessary 
delay, or to needlessly increase the cost of litiga-
tion” (20 U.S.C. §1415(i)(3)(B)(i)).

 Discontinuing Special Education 
Services

Special education services can be discontinued 
for several reasons. First, parents have the right to 
revoke their assent to the provision of special 
education services in writing at any time. The 
school district must honor the parents’ request, 
although the district must provide the parents 
with prior written notice before discontinuing 

services. If the parents request termination of 
 services, the district will no longer be required to 
provide FAPE.  However, revocation of consent 
does not negate past acts (thus, for instance, a dis-
trict is not required to expunge all references to 
special education from the child’s record). As 
with parents’ denial of initial consent to provi-
sion of services, the district may not use IDEA’s 
dispute resolution processes to seek to override 
the parents’ revocation of consent. In an appro-
priate case, the district may have recourse under 
the state’s child welfare statutes.

Termination of special education services can 
also be proposed by the Team. The district must 
re-evaluate the student before the Team can con-
clude that he or she is no longer eligible, unless 
the reason for termination is because the student 
is graduating or aging out (see below). If the par-
ents disagree with the Team’s finding of ineligi-
bility, IDEA’s stay-put provision will require the 
district to continue providing services. (Note 
that in some states the parents must invoke their 
due process hearing rights in order for stay-put 
to apply.)

A student’s eligibility for special education 
ends when the student graduates from high school 
or reaches the maximum age for provision of 
public education under state law, whichever 
occurs earlier. If the student’s eligibility will be 
ending because the student is graduating from 
high school or aging out, the termination of ser-
vices need not be preceded by an evaluation, 
although the district must provide the student 
with a summary of his or her academic achieve-
ment and functional performance, including rec-
ommendations to assist the student in meeting his 
or her postsecondary goals.

 Special Topics to Consider 
for Students with Disabilities

 504 Versus IEP

Section 504 of the Rehabilitation Act of 1973 
(“Section 504”) is a federal civil rights law aimed 
at preventing discrimination on the basis of dis-
ability (or, in the statutory language, “handicap”) 
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in many arenas that receive federal financial 
assistance, including preschool, elementary, and 
secondary education programs. Section 504, like 
IDEA, includes a FAPE guarantee and a child 
find obligation. School districts (as well as pri-
vate schools that receive federal funding) are 
required to identify students who meet Section 
504’s definition of disability and to provide 
accommodations, modifications, services, and 
placements necessary to allow such students 
access to their education, thereby placing such 
students on an equal footing with nondisabled 
students. The elements that the student requires 
are summed up in a Section 504 plan, which 
bears some resemblance to an IEP but for which 
the law specifies far fewer requirements (e.g., a 
504 plan need not even be written, although the 
better practice is that it be).

All students who qualify for IEPs are also pro-
tected by Section 504, but the reverse is not the 
case. If a student has an IEP, he or she will gener-
ally not have a separate 504 plan. By regulation, 
compliance with IDEA’s FAPE requirement by 
means of an IEP will satisfy Section 504’s FAPE 
requirement. FAPE under Section 504 centers on 
the concept of access to education, while FAPE 
under IDEA turns on the concept of effective 
progress. Although Section 504 provides stu-
dents and parents with some procedural rights, 
those available under IDEA are more robust.

A determination of Section 504 eligibility, 
like the determination of special education eligi-
bility, is preceded by an evaluation and a Team 
meeting. However, the requirements as to the 
composition of the Team and the tasks the Team 
must perform are different (generally, less spe-
cific) under Section 504. The eligibility standard 
is also different, being much broader under 
Section 504. A student will be considered “handi-
capped” under Section 504 if he or she “has a 
physical or mental impairment which substan-
tially limits one or more major life activities” or 
has a record of or is regarded as having such 
impairment (34 C.F.R. § 104.3(j)(2)(i)). “Major 
life activities” include “functions such as caring 
for one’s self, performing manual tasks, walking, 
seeing, hearing, speaking, breathing, learning, 
and working” (Id. § 104.3(j)(2)(ii)). (This list is 

not exhaustive.) In assessing the degree of the 
student’s limitation, the school may not take into 
account the effect of “mitigating measures” (e.g., 
medication, hearing aids, prosthetics), except for 
ordinary eyeglasses or contact lenses.

Section 504 plans are commonly used for stu-
dents who require only accommodations, modifi-
cations, and/or related services to obtain access 
to education. Section 504 plans can encompass 
more extensive services, however, up to and 
including public or private residential placement. 
See 34 C.F.R. § 104.33(c)(3). Supports and ser-
vices under Section 504 must be provided at no 
cost to the parent or guardian. Students eligible 
under Section 504 must be re-evaluated periodi-
cally, but Section 504 does not specify the inter-
val. Section 504 does require a procedure for an 
impartial hearing with the opportunity for partici-
pation for parents and representation by counsel 
and a review procedure. These procedures may 
be (but are not required to be) the same as the 
hearing and review procedures under IDEA.

 Response to Intervention

Response to intervention (“RTI”)  is an approach 
that grew from a provision in IDEA 2004 permit-
ting a Team, in determining whether a child has a 
specific learning disability, to “use a process that 
determines if the child responds to scientific, 
research-based intervention” (20 U.S.C. § 
1414(b)(6)(B)). More generally, RTI can refer to 
a multitiered system of supports (“MTSS”) 
designed to identify, monitor, and assist students 
who are struggling in regular education and to 
assess whether a child should be referred for a 
special education evaluation. Although RTI may 
be useful in assessing a child’s eligibility, it can-
not be used to delay or deny a special education 
evaluation.

 Independent Educational Evaluations

Parents may obtain an independent educational 
evaluation (“IEE”)  of their child at their own 
expense at any time. An independent evaluation 
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is one performed by a qualified examiner who is 
not employed by the agency responsible for the 
child’s education. Parents also have a right to 
obtain a publicly funded IEE if they disagree 
with an evaluation performed by or for a public 
agency, such an as LEA or SEA. In response to a 
parent’s request for a publicly funded IEE, the 
agency must, “without unnecessary delay,” either 
file a due process complaint requesting a hearing 
to show that its evaluation was appropriate or 
arrange for the evaluation to take place (34 C.F.R. 
§ 300.502(b)(2)). A publicly funded IEE must 
use the same criteria that the agency uses for its 
own evaluations, including as to the location of 
the evaluation and the qualifications of the exam-
iner. Some states have their own standards as to 
how quickly the public agency must file for hear-
ing in this situation and/or the amounts that pub-
licly funded independent evaluators may be paid.

Regardless of whether the IEE was obtained at 
public or private expense, the Team must con-
sider it, if it meets agency criteria, in any determi-
nation regarding the provision of FAPE to the 
child. Such an evaluation may be offered as evi-
dence by any party as evidence at a due process 
hearing. A hearing officer may also request an 
IEE as part of a due process hearing. In that event, 
the IEE must be publicly funded.

 Participation in Nonacademic 
Activities

IDEA and Section 504 both require that students 
with disabilities receive an equal opportunity to 
participate in nonacademic and extracurricular 
services and activities. These are defined under 
IDEA to include “counseling services, athletics, 
transportation, health services, recreational activ-
ities, special interest groups or clubs sponsored 
by the public agency, referrals to agencies that 
provide assistance to individuals with disabili-
ties, and employment of students, including both 
employment by the public agency and assistance 
in making outside employment available” (34 
C.F.R. § 300.107(b)). The definition under 
Section 504 is similar. Under IDEA, the student 
is entitled to receive “supplementary aids and 

services” to ensure participation in these types of 
activities, if the Team deems such services appro-
priate and necessary. Thus, for example, an IEP 
could provide for an aide to accompany a student 
to a school-sponsored after-school activity, if the 
Team found that participation in the activity was 
necessary for FAPE and the aide was necessary 
for the child’s participation.

 Related Services/Transportation

IDEA states that, in order to be eligible for spe-
cial education, a student with a disability must, as 
a consequence of the disability, require “special 
education and related services” (20 U.S.C. § 
1401(3)(a)(ii)). “Related services” are defined as 
“transportation and such developmental, correc-
tive, and other supportive services as are required 
to assist a child with a disability to benefit from 
special education,” including “speech-language 
pathology and audiology services, interpreting 
services, psychological services, physical and 
occupational therapy, recreation, including thera-
peutic recreation, early identification and assess-
ment of disabilities in children, counseling 
services, including rehabilitation counseling, ori-
entation and mobility services, and medical ser-
vices for diagnostic or evaluation purposes,” 
together with “school health services and school 
nurse services, social work services in schools, 
and parent counseling and training” (34 C.F.R. § 
300.34(a)). Assistive technology may, depending 
on the circumstances, be considered to be special 
education, or a related service, or a supplemental 
aid or service.

If a student, because of a disability, requires 
only a related service and not special education, 
then the student is not eligible for special educa-
tion under IDEA unless the related service is 
considered to be special education under state 
law (34 C.F.R. § 300.8(a)(2)(ii)). Thus, a student 
who only requires, for example, occupational 
therapy will be considered eligible for special 
education in some states, but not in others. If a 
student is eligible for special education, his or 
her IEP must describe all of the related services 
that the child will receive.
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Transportation may include travel to and from 
school, travel between schools, travel in and around 
school buildings, and specialized equipment (such 
as adapted vehicles). Even if a child does not 
require specialized equipment, the LEA must pro-
vide transportation as a related service if transpor-
tation is required to assist the child to benefit from 
special education (e.g., if the child would otherwise 
have no way to get to his or her placement). If a 
student with disabilities does not need transporta-
tion as a related service, Section 504 requires the 
LEA to provide the student with the same transpor-
tation that it provides to nondisabled children.

All related services that an eligible student 
requires, including transportation, must be pro-
vided at no cost to the family.

 Extended School Year

Extended school year (“ESY,” or summer) ser-
vices must be provided if the Team determines 
that such services are necessary in order for the 
child to receive FAPE. This determination, like 
virtually all others that the Team makes, is an 
individualized one. Public agencies are prohib-
ited from “[l]imit[ing] extended school year ser-
vices to particular categories of disability” or “[u]
nilaterally limit[ing] the type, amount, or dura-
tion of those services” (34 C.F.R. § 300.106(a)
(3)). Thus, for example, an LEA or SEA could 
not categorically state that students with autism 
may receive summer services but students with 
learning disabilities cannot. Likewise, an LEA or 
SEA could not legally promulgate a policy stat-
ing that no student will receive more than 
4 weeks’ worth of services in any given summer.

One of the criteria on which Teams often focus, 
in determining a child’s need for summer services, 
is known as the “regression/recoupment” standard. 
The Team examines the likelihood that the student 
will lose skills (regress) over the summer and the 
amount of time it would take the student to recover 
(recoup) such skills once school resumes in the 
fall, if the child were not to receive ESY services. 
The more significant the likely effect on the child’s 
learning, the more likely it is that the Team will 
specify summer services in the IEP.

 Residential Services

As mentioned above, LEAs are required to make 
a continuum of placements available to meet the 
needs of special education students. Residential 
placements (together with home- and hospital-
based placements, discussed below) are consid-
ered among the most restrictive. Thus, before 
placing a student in a residential program, the 
Team must consider less restrictive options; resi-
dential placement should occur only if the Team 
concludes that other educational models are not 
appropriate to meet the student’s needs. Disputes 
can arise over whether residential placement is 
necessary to meet the child’s educational needs 
or whether some other reason (e.g., family dys-
function) is making it difficult for the student to 
live at home. In the former situation, the LEA 
will be responsible for all costs, including room 
and board. In the latter, another agency, such as a 
state social services agency, may be fully or par-
tially responsible.

 Home-Based and Hospital-Based 
Services

A program consisting entirely of home-based or 
hospital-based services is perhaps the most 
restrictive of all, as the student is generally edu-
cated without any peers in such settings. A home- 
or hospital-based special education program will 
often be a temporary measure, until such time as 
the student is physically and/or emotionally able 
to attend school. Home-based services are also 
sometimes used for young children who require 
intensive 1:1 services before they can participate 
effectively in educational settings with peers 
(e.g., severely impaired preschool-age students 
on the autism spectrum).

Home-based services may also form part of a 
student’s special education program, supple-
menting the instruction that he or she receives in 
school. For example, students on the autism spec-
trum or students with intellectual disabilities may 
need specialized home-based instruction in order 
to learn or to generalize skills in such areas as 
activities of daily living, community  participation, 
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self-care skills, play, and emotional and/or behav-
ioral regulation. Home-based services may also 
include parent counseling and training, which are 
related services that are often necessary to assist 
with generalization of skills to the home 
environment.

 Discipline

IDEA sets out specific protections for special 
education students in the disciplinary context. 
These protections take effect when the student 
has been removed from school for more than 10 
consecutive school days or for a total of more 
than 10 nonconsecutive school days during a 
school year under circumstances that constitute 
a pattern (e.g., multiple incidents involving 
substantially similar behaviors). Before the 
11th school day is reached, the LEA may disci-
pline a special education student in the same 
way that it would a regular education student. 
As of the 11th day, however, the LEA may 
remove the student from his or her placement 
only under certain circumstances. Two con-
cepts are relevant: “special circumstances,” 
governing three defined types of serious misbe-
havior, and “manifestation of disability,” gov-
erning everything else.

In “special circumstances,” the LEA may 
remove a special education student immedi-
ately to an “interim alternative educational set-
ting” (“IAES”) for up to 45 school days, without 
regard to whether the behavior is a manifesta-
tion of the child’s disability. The three types of 
special circumstances are: (1) if the student 
possesses a weapon at school, on school prem-
ises, or at a school function; (2) if the student 
knowingly possesses or uses illegal drugs, or 
sells or solicits a controlled substance, at 
school, on school premises, or at a school func-
tion; or (3) if the student inflicts serious bodily 
injury on another person at school, on school 
premises, or at a school function. (“Weapon,” 
“illegal drug,” “controlled substance,” and 
“serious bodily injury” are all defined by refer-
ence to other federal laws.) The IAES is deter-
mined by the Team.

In all other circumstances, the Team must 
reconvene to conduct a manifestation determina-
tion, and the student may be disciplined only if 
his or her behavior is found not to be a manifesta-
tion of the student’s disability. Behavior will be 
considered a manifestation if the misconduct 
“was caused by, or had a direct and substantial 
relationship to, the child’s disability” or resulted 
directly from the LEA’s failure to implement the 
child’s IEP (20 U.S.C. § 1415(k)(1)(E)). In that 
event, the Team must arrange for a functional 
behavioral assessment (“FBA”) if one had not 
already been performed, develop or review the 
child’s behavioral intervention plan, and return 
the student to his or her placement, unless the 
parents and district agree on a change in 
placement.

If the parents disagree with a manifestation, 
determination, or with any decision of the Team 
regarding placement, or if the LEA believes that 
maintaining the student’s current placement is 
substantially likely to result in injury to the child 
or to others, the parents or district may file a due 
process hearing request, which must be consid-
ered on an expedited basis. The hearing officer 
may order a student returned from an IAES to his 
or her prior placement and may also order a stu-
dent to attend an IAES for up to 45 school days 
(even in the absence of the three special circum-
stances described above) if the IHO determines 
that continuing the child’s current placement is 
likely to cause injury.

The LEA remains obliged to provide FAPE to 
special education students even when they are 
suspended or expelled. Thus, a student who is 
attending an IAES, or a student who is excluded 
from school because his or her behavior was not 
a manifestation of his or her disability, is never-
theless entitled to continue receiving special edu-
cation (and, if applicable, regular education and/
or related services), albeit in a different setting.

In certain situations, the LEA will be deemed 
to have knowledge of the fact that a student is 
eligible for special education, even though it has 
not formally found the student eligible yet. Such 
students are entitled to the same protections that 
special education students receive in the disci-
plinary context.
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 Transition Services

As discussed above, transition planning must 
form part of every IEP discussion for older stu-
dents, starting with the IEP that will be in effect 
when the student turns 16. Transition services are 
defined as a coordinated, results-oriented set of 
activities designed to improve the student’s func-
tional and academic achievement in order to facil-
itate his or her movement to post-school activities. 
The postsecondary goal may include higher edu-
cation, vocational education, employment (with 
or without supports), adult services, independent 
living, and/or community participation. The IEP’s 
transition-related goals and transition services 
must be individualized, just like any other portion 
of the IEP. The US Department of Education has 
issued detailed guidance about transition planning 
(see references below for “A Transition Guide to 
Postsecondary Education and Employment for 
Students and Youth with Disabilities”). Teams 
should think creatively in considering options for 
transition services. These may include, for exam-
ple, concurrent enrollment in a 2- or 4-year col-
lege or university; vocational assessment; social 
pragmatics training; development of employ-
ment-related skills; volunteer or paid work expe-
rience; mentorships; learning to use public 
transportation and otherwise to navigate the com-
munity; development of independent living skills 
such as shopping, managing money, and/or man-
aging medical needs; and development of self-

advocacy skills. For more information about the 
needs of transitional  age-youth, see Chap. 14.

Disclaimer The information contained herein is not, nor is 
it intended to be, legal advice. Consult an attorney licensed 
in your state for advice regarding individual situations.
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Managing the Needs of Transition 
Age Youth

Nathan Doty and Johanna Nielsen

The transition from adolescence to adulthood is a 
critical developmental period marked by continu-
ing educational and social-emotional growth, as 
well as shifts in expectations that accompany the 
roles and responsibilities of adulthood. Transition 
age youth, sometimes referred to as emerging 
adults or secondary-aged youth, are individuals 
between the ages of 16 and 25 who face the 
unique developmental challenges associated with 
entry into adulthood. Young people must take on 
distinct developmental tasks in order to progress 
toward becoming healthy, socially connected, 
and productive adults. New educational goals 
emerge as the expectations of adult employment 
and financial independence begin to take hold. 
Development in the frontal cortex of the brain 
promotes increased maturity in problem-solving, 
decision-making, and self-control during this 
period. However, emerging adults must also 
tackle society’s growing expectations for self-
sufficiency and responsibility taking. They expe-
rience shifts in their relationships as well, 
including increased emotional and psychological 
independence from caretakers, more stable and 
productive relationships with peers, and opportu-
nities for adult sexual and romantic relationships. 

This transition from adolescence to adulthood 
has been described as “the age of possibilities,” a 
time when a wide array of life directions remains 
possible [1]. For most youth, this transition 
period is also the time when they are given 
increased independence and control over their 
lives, with greater opportunity to follow their 
own interests and desires [1].

Unfortunately, these characterizations of 
emerging adulthood do not always hold true for 
transition age youth with developmental or learn-
ing disabilities. For many, anticipated milestones 
of higher education, employment, independence, 
and adult relationships are not easily attained. As 
they struggle to find their place in the adult world, 
young people with developmental or learning 
challenges may find the transition to adulthood 
fraught with uncertainty, setbacks, or 
disappointment.

Despite their need for increased support dur-
ing this critical time, transition age youth often 
have difficulty accessing appropriate services. In 
fact, they show significantly lower rates of ser-
vice utilization than both younger adolescents 
and older adults [17]. Even when relevant educa-
tional, vocational, or mental health supports are 
available, transition age youth may find them to 
be poorly matched to their particular needs [4]. 
This chapter begins by describing the unique 
challenges of individuals with developmental or 
learning disabilities during their transition to 
early adulthood, followed by a review of best 
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practices for support in areas of education, career 
development, social-emotional development, and 
daily living.

 Challenges of Transition Age Youth 
with Disabilities

 Shifting Capacities and Expectations

Transition age youth differ, both biologically and 
psychologically, from younger adolescents and 
older adults. From a cognitive standpoint, this 
stage of development is characterized by growing 
capacities in areas of abstract or hypothetical 
thinking, self-awareness, future-oriented plan-
ning, decision-making, and social judgment. 
Control over behavioral impulses and emotions 
also increases substantially during this time. 
Perhaps the most salient cognitive changes dur-
ing the transition years relate to a group of skills 
known as executive functions.

Executive functions are orchestrated by activ-
ity within the prefrontal cortex of the brain, and 
they generally encompass those cognitive pro-
cesses that underlie self-regulation and goal-
directed behavior. Executive functions are 
essential to everyday tasks such as organizing, 
planning, problem-solving, following rules, and 
adjusting to new situations. Broadly speaking, 
they depend on three types of brain function: 
working memory, mental flexibility, and self-
control. Working memory governs our ability to 
retain and manipulate distinct pieces of informa-
tion over short periods of time, while mental flex-
ibility helps us to sustain or shift our attention in 
response to different demands or to apply differ-
ent rules in different settings. Self-control enables 
us to set priorities and resist impulsive actions or 
responses. These capacities are germane to many 
core competencies of adult life.

Even for youth without developmental or 
learning disabilities, executive functions are 
among the last of the cognitive capacities to 
emerge. In fact, studies of neurotypical brain 
development suggest that higher-level executive 
functions develop throughout an individual’s 20s 
with mastery not occurring until nearly age 30 

[6]. By contrast, the expectations of adulthood 
emerge quite suddenly, even overnight, when a 
young person reaches the age of majority and is 
legally considered to be an adult. This sudden ini-
tiation into the responsibilities and choices of 
adulthood is inconsistent with the gradual and 
highly individualized trajectories of brain devel-
opment and even more so for youth with disabili-
ties. As a result, emerging adults with 
developmental or learning disabilities face soci-
etal expectations that are incongruent with their 
individual capacities.

The executive function demands of typical 
adult life are myriad. Individuals must get up in 
time for their morning routine, eat, and get to 
school or work, either by car, foot, or public trans-
portation. Day-to-day demands such as grocery 
shopping, preparing meals, doing laundry, clean-
ing house, budgeting, paying bills, and making 
doctor’s appointments all place significant 
demands on executive functioning. Similarly, 
one’s ability to sustain or shift attention, organize 
information, and plan problem-solving is crucial 
to success at school or in the workplace. When 
executive functioning deficits are present, even 
highly intelligent young people can struggle with 
the most elementary aspects of daily living. Life at 
home or in the dorm may be impacted by procras-
tination, disorganization, and poor follow through 
in important areas such as self-care, cleanliness, 
appointments, and daily responsibilities. In the 
academic realm, students who have excelled 
throughout their life may experience abrupt 
declines in their school performance at college, 
once parents or other adults are no longer present 
to scaffold their study habits and daily routine. In 
the workplace, emerging adults with executive 
functioning challenges are more likely to make 
careless errors, lack dependability, fall short of 
expectations, or communicate with coworkers in 
an inconsistent or haphazard fashion.

Many young adults with ADHD, for example, 
are intelligent, resourceful, and innovative think-
ers with much to offer the world around them. 
However, those with significant executive func-
tioning deficits may struggle to meet the increased 
demands that accompany their transition to 
young adulthood. Particularly if disability-related 
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challenges are poorly recognized, others may 
find the young person’s lack of success to be puz-
zling, frustrating, or even purposeful. Indeed, 
emerging adults with ADHD are often wrongly 
characterized as lazy, irresponsible, and even 
obstinate. Like many individuals with develop-
mental or learning disabilities, their successful 
transition to young adulthood depends greatly 
upon the availability of well-matched expecta-
tions and support.

 Education and Employment

Among the most critical tasks of emerging adult-
hood is the transition from high school to post-
secondary education or employment. However, 
for students with learning difficulties, even the 
initial steps of decision-making about educa-
tional or career options can be daunting. Students 
without access to appropriate role models, coun-
selors, or mentors may question what, if any, edu-
cational options will be available to them after 
high school. Those with severe learning chal-
lenges may recognize that college enrollment is 
not feasible but may know very little about other 
opportunities for technical or job-related training 
after high school. College-bound students with 
dyslexia or other specific learning disabilities 
may worry that appropriate learning supports 
will not be available at their school of choice but 
may lack the information or guidance needed for 
locating schools well suited to their needs. 
Co-occurring social or emotional challenges, or 
difficulties with self-esteem, may exacerbate this 
already-stressful period of uncertainty and 
change.

Even after decisions have been made, the tran-
sition to a new school or job may be tumultuous. 
In both higher education and postsecondary 
employment, the transition beyond high school is 
often characterized by a loss of support. This is 
because, for most students, the institutional struc-
tures and legal mandates of secondary education 
do not extend beyond the high school years. 
Throughout their schooling, well-supported stu-
dents are likely to have experienced their special 
education programming as a “one-stop shop” 

meeting all their needs for academic  interventions, 
accommodations, and in some cases social-emo-
tional support. Thus far, the onus for identifying 
and supporting their needs has fallen upon their 
school district. Following graduation, however, 
these special education mandates fall away and 
are replaced by less stringent ones, which focus 
primarily on preventing discrimination with 
regard to their access to education or employ-
ment. In addition, the onus of responsibility now 
falls to the young person or their family, who 
may find themselves ill-prepared for seeking the 
supports they need.

Students who enroll in postsecondary educa-
tion following high school face many new oppor-
tunities and challenges. About 67% of students 
with learning disabilities opt to pursue postsec-
ondary education of some type following high 
school, with 71% of these attending a 2-year or 
4-year college and 36% attending vocational or 
technical schooling [3]. This transition often 
brings new freedoms and opportunities, in both 
coursework and day-to-day life, but it also pres-
ents new and unfamiliar challenges that may 
occur all at once. Academic and learning demands 
may shift, as students encounter larger class 
sizes, less contact with teachers, and more sophis-
ticated material, as well as increased autonomy in 
their study habits and daily routines. The execu-
tive functioning challenges described above, 
which are common in many different types of 
learning disabilities, may affect a student’s suc-
cess in balancing educational demands with other 
activities of daily life (e.g., socializing, self-care, 
hobbies). For those who attend school away from 
home, they may be balancing these freedoms and 
responsibilities on their own for the first time.

For many, the transition to higher education is 
accompanied by shifts in family and peer rela-
tionships. For students who move further from 
home, separation from family may be a source of 
anxiety or stress. At the same time, increased 
proximity with peers brings about new social 
demands, such as the need to negotiate with a 
roommate, make decisions about behaviors such 
as alcohol use, or confront issues surrounding 
sexual identity and romantic relationships. With 
the increased autonomy of adult relationships 
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comes the rising expectation that a young person 
will self-advocate to ensure that their needs are 
met. Accommodations that were readily available 
in high school must often be sought out by stu-
dents, either through formal means or informally 
from teachers and advisors. Poor self-advocacy 
can have damaging impact on a student’s pros-
pects of success. Students who experience stigma 
surrounding their disability, struggle with com-
munication skills, or lack social assertiveness 
may have particular difficulty getting the support 
they need to succeed in higher education.

The prospect of adult employment, whether it 
occurs immediately following high school or 
after additional postsecondary education or train-
ing, presents many opportunities for the emerg-
ing adult. Employment is a central component of 
adult life for most individuals, providing not just 
financial support, but also a social network and a 
sense of worth as a productive member of society 
[12, 21]. Given its importance in adulthood, it is 
not surprising that achieving employment is the 
primary transition goal of the majority of second-
ary students receiving special education [2]. 
However, transition age youth with developmen-
tal or learning disabilities may face unique chal-
lenges along the path to employment. In the early 
stages of developing their career interests, indi-
viduals must begin to recognize the importance 
of their learning profile in selecting an appropri-
ate path. While poorly matched options may be 
more obvious, they may have greater difficulty 
identifying career paths that are well suited to 
both their interests and their abilities. Even those 
with well-informed career paths may lack impor-
tant information about the particular educational 
or training needs associated with them? Further, 
many young people begin their search for 
employment without important job-seeking 
skills, such as researching an available position, 
compiling resumes or applications, weighing 
financial considerations, and interviewing.

Emerging adults with learning disabilities face 
the same challenges as any adult who begins a 
new job but also the added challenges of over-
coming the difficulties associated with their dis-
ability. The disability-related challenges 
experienced in the workplace are unique to a 

given individual and may vary widely depending 
upon the type and severity of an individual’s 
learning challenges. Common challenges include 
difficulties with reading comprehension, writing 
skills, time management, and organization skills, 
as well as trouble processing information quickly 
or accurately. For individuals with disabilities 
that are not readily apparent to others, learning 
challenges are less likely to be recognized and 
supported in the workplace. These individuals 
must decide whether to disclose their disability at 
work and whether to seek support or accommo-
dations for their special needs. In some cases, 
they may choose not to share details of their dis-
ability for fear of being stigmatized or underesti-
mated. Higher functioning young adults may 
appear to have all of the skills needed for success, 
only to surprise colleagues or supervisors with 
on-the-job difficulties that seem unexplained or 
even willful. Others may spend inordinate 
amounts of time and effort compensating for 
their disability, often to the detriment of their per-
sonal well-being and job satisfaction.

Emerging adults with more severe develop-
mental or learning challenges may face a differ-
ent set of challenges on the job. The impact of 
their disabilities may be ever-present in their 
interactions with supervisors and coworkers, and 
stigmatizing reactions from others may be more 
commonplace. Those whose disabilities are more 
impairing may require formal assistance to suc-
ceed in the workplace. For instance, young adults 
with developmental disorders, such as mild to 
moderate intellectual disability, may require 
additional time and supervision to master job-
specific skills and may have difficulty applying 
these skills to new or unfamiliar situations. They 
may also require additional support in developing 
everyday skills that are necessary for success in 
most work settings, such as giving or following 
instructions, answering or placing telephone 
calls, or understanding social boundaries.

Given the lifelong nature of most developmen-
tal and learning disabilities, it stands to reason that 
individuals who receive special education services 
would benefit from similar support in their post-
secondary education or employment pursuits. 
However, research indicates that far fewer con-
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tinue to receive support for their disability after 
high school. For instance, a national longitudinal 
study by the US Department of Education found 
that, among college students who had received 
special education support during their K-12 years 
of education, only 19% continued to access dis-
ability-related support during their college years. 
Rates of disability-related support in postsecond-
ary employment were also low, with only 26% 
reporting that their employer was aware of their 
disabilities and a mere 7% reporting that they 
received job-related accommodations or support 
[13]. Even among students who have received spe-
cial education support for their disabilities, the 
transition to postsecondary education and employ-
ment may involve significant challenges as well as 
difficulty accessing appropriate support.

 Social, Emotional, and Daily  
Living Challenges

In addition to the many practical and skill-based 
tasks faced by transition age youth, social and 
emotional needs are also paramount during this 
time. Emerging adulthood is a time of dramatic 
change, as individuals experience diverse and 
uniquely timed personal milestones that may 
include finishing high school, enrolling in col-
lege, beginning a career, and forming long-term 
romantic relationships. These life events bring 
significant changes to a young person’s relation-
ships with others, as well as the introduction of 
new social roles and expectations. Many young 
people leave their parents’ home for the first time 
during this period, and this separation from pri-
mary caregivers means they must begin to man-
age the demands of daily life on their own. 
Relationships with peers become an increasingly 
important source of support, and young people 
face the task of establishing and maintaining a 
network of friendships. Individuals with develop-
mental or learning disabilities may face chal-
lenges in this regard. For instance, those with 
communication impairments may have difficulty 
engaging effectively with others, while young 
adults with executive functioning challenges may 
lack skills necessary for initiating, planning, or 

following through on opportunities for socializa-
tion. Some individuals, such as those with autism 
spectrum disorders or nonverbal learning disabil-
ities, may have underlying social skills deficits 
that impact important areas such as reciprocal 
conversation, nonverbal communication, per-
spective-taking, or conflict resolution. In some 
cases, these deficits may be severe and impact a 
young person’s ability to understand social 
norms, respect personal boundaries, or prevent 
exploitation by others.

The interpersonal challenges noted above are 
also likely to influence a young person’s success 
in intimate or romantic relationships, and issues 
related to sexuality may also be present for young 
people with disabilities. Like all young people, 
transition age youth with potentially stigmatizing 
sexual identities, such as those who identify as 
gay, lesbian, bisexual, or transgender, may face 
additional psychosocial stressors. There is also 
growing recognition that young people with cer-
tain types of disabilities, such as autism spectrum 
disorders or significant intellectual disabilities, 
may struggle with aspects of sexuality develop-
ment [20]. Young people on the autism spectrum 
may have greater difficulty understanding or 
communicating about feelings of intimacy and 
attraction, and they may be less likely to under-
stand or subscribe to prevailing norms surround-
ing gender, gender roles, and sexuality [14]. For 
some individuals with disabilities, societal ste-
reotypes may be an obstacle to their development 
of a positive sexual identity [8]. Most often, in 
mainstream culture, people with disabilities are 
characterized as either asexual or in some cases 
sexually vulnerable. Even though they are likely 
to experience the same desires and behaviors as 
all young people, individuals with disabilities are 
often denied access to sex education or other 
important resources for sexual health. Despite 
promising efforts by some organizations and 
advocacy groups, positive sexual identity devel-
opment is likely to be more challenging for tran-
sition age youth with disabilities than for their 
nondisabled peers.

In addition to its burgeoning social demands, 
the period of transition to adulthood is also one of 
heightened risk for mental health problems. 
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Forty-six percent of the adult population will 
experience a psychiatric or substance use disor-
der in their lifetime, and three fourths of those 
affected experience the onset of their difficulties 
before the age of 25 [10]. Rates of psychiatric 
diagnoses also increase during the transition to 
adulthood, with 12-month prevalence rates for 
psychiatric diagnosis jumping from 22% to 40% 
between the ages of 15 and 21 [11, 16]. Mood 
disorders, such as major depression, are the most 
prevalent mental illnesses among transition age 
youth. Anxiety disorders may begin at an earlier 
stage of development, but their impact can 
become more severe and widespread as young 
people face the demands of early adulthood. In 
addition, several types of severe mental illnesses, 
including schizophrenia and bipolar disorder, 
tend to onset during the transition years, most 
likely for reasons that are biological.

Compared to transition age youth as a whole, 
those with developmental or learning disabilities 
appear to be at even greater risk of developing 
mental health problems. In addition to shared 
biological risk factors, the increased mental 
health problems experienced by those with devel-
opmental or learning disabilities may be in part 
due to the psychosocial stressors associated with 
disability. Individuals with disabilities face 
greater adversity and are more likely to experi-
ence setbacks in school, employment, or other 
domains of life. Experiences of stigma, negative 
self-evaluation, and accompanying problems 
with self-esteem may take additional tolls on 
mental health. Importantly, emerging adults with 
developmental or learning disabilities may also 
lack the skills or resources needed for coping 
with stress or other negative emotions. Individuals 
on the autism spectrum, for example, often strug-
gle to interpret their internal states, making emo-
tional insight and problem-solving more 
challenging. Young people with language or 
communication deficits may have difficulty seek-
ing assistance or empathic support from others, 
while individuals with ADHD may find them-
selves more prone to impulsive emotional reac-
tions or regretful decisions during times of stress. 
The linkages between disability-related chal-
lenges and mental health are likely to be recipro-

cal for transition age youth. Those with disabilities 
are more likely to struggle during the transition to 
adulthood, resulting in experiences of stress and 
failure that have the potential to compromise 
their mental health. If these outstrip a young per-
son’s capacity for coping, more persistent mental 
health problems may emerge. Inversely, mental 
health problems are a source of strain and disrup-
tion, likely to interfere with a young person’s 
success in managing the demands of emerging 
adulthood. For this reason, the transition to adult-
hood must involve not only the development of 
skills for employment and daily living but also 
the capacities necessary for sustaining one’s 
social and emotional well-being.

Increased independence and autonomy with 
day-to-day activities is an important aspect of the 
transition to young adulthood. Yet, individuals 
with more significant developmental or learning 
disabilities may require additional support in 
developing the skills needed to live indepen-
dently at home and in their community. Areas of 
competency include self-care, domestic tasks, 
cooking and nutrition, safety awareness, func-
tional communication and literacy, money man-
agement, engagement in social and leisure 
activities, and access to community spaces, as 
well as spiritual, cultural, or civic involvement. 
Individuals without disabilities often acquire 
these skills gradually over the course of their 
development without dedicated training or sup-
port. However, those with developmental or 
learning disabilities may require specific training 
or support to develop the skills they need for opti-
mal independence in adulthood.

 Supporting Transition Age Youth 
and Their Families

During the period from adolescence to early 
adulthood, young people face rapid changes in 
developmental demands, educational or employ-
ment expectations, social relationships, and fac-
tors affecting mental health. As with any 
developmental period, this confluence of new 
demands yields the potential for setbacks or chal-
lenges. The growing awareness of the unique 

N. Doty and J. Nielsen



251

needs and potential pitfalls of emerging adult-
hood is promising. Nonetheless, young people 
who find themselves in need of assistance during 
this pivotal stage of development continue to 
struggle with accessing support. The barriers to 
access are myriad. Among the most commonly 
cited obstacles to support is the lack of coordina-
tion between child and adult services. As they 
approach the end of their eligibility for child ser-
vices, most commonly at age 18, young people 
often face a so-called “cliff” in which they may 
be forced to sever relationships with trusted pro-
viders and systems of support. Transition age 
youth in need of assistance frequently find them-
selves in the gap between child-serving and 
adult-serving systems. After “aging out” of child-
based supports, they struggle to identify and con-
nect with adult-based services appropriate to 
their needs. This may be particularly true for cer-
tain populations of young people, including 
youth who come from underserved communities, 
age out of foster care, or are involved in the juve-
nile justice system. Young people who are mem-
bers of racial, ethnic, or sexual minority groups 
may face additional disparities that affect their 
access to services.

With a lack of coordinated systems to address 
the gaps between child and adult services, it is 
not surprising that many emerging adults report 
that ideal supports are either inaccessible or 
unappealing [4, 5]. This dearth of available sup-
port is likely to be especially problematic for 
transition age youth with developmental or learn-
ing disabilities, who are at particular risk of poor 
outcomes in the areas of education, employment, 
social-emotional adjustment, and independent 
living. The sections that follow offer a review of 
best practices for supporting transition age youth 
with disabilities in each of these domains.

 Educational Programming

Adolescents with developmental or learning dis-
abilities have a legal right to transition-related 
services. Under federal law, students receiving 
special education services as part of an 
Individualized Education Program (IEP) are enti-

tled not only to a free appropriate public educa-
tion but also to transition-related services that 
prepare them for further education, employment, 
and independent living. By age 16 (or earlier in 
some states), a student’s annually revised IEP 
document must include a discussion of his or her 
transition needs. If assessments in areas such as 
literacy, numeracy, employment, or independent 
living skills identify specific areas of need, the 
student’s educational planning team is tasked 
with developing a formal transition plan. This 
plan becomes a part of the student’s IEP and 
includes measurable goals and services, which 
are updated annually to reflect progress toward 
benchmarks that are to be met prior to the discon-
tinuation of educational services. In some states, 
transition planning includes a strategic planning 
tool known as an Individualized Learning Plan 
(ILP), which helps youth identify and achieve 
their postsecondary goals. Transition planning 
may encompass any number of goals and ser-
vices depending upon a student’s particular 
needs. Special education students pursuing stan-
dard high school diplomas are eligible for transi-
tion services up until their date of graduation. 
Those with more significant impairment who 
must pursue alternative options such as a certifi-
cate of completion or high school equivalency 
exam (GED) are entitled to transition services 
that extend beyond their high school graduation 
and most commonly until age 22.

For students with learning disabilities, transi-
tion goals are most often designed to prepare for 
postsecondary pursuits such as college enroll-
ment, further career/technical training, or 
employment. Students may benefit from several 
types of assistance in this regard. Those pursuing 
higher education after graduation may require 
additional guidance in identifying schools or pro-
grams that are well suited to their learning differ-
ences, particularly since information about the 
quality and availability of disability support ser-
vices at a given school may not be readily avail-
able. For instance, disability-specific guidance 
for a student with dyslexia might include 
 assistance in narrowing a large list of potential 
college options down to those who offer the nec-
essary learning supports. Many students with 
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 disabilities lack awareness of specialized post-
secondary education options, despite the growing 
number of programs and schools devoted exclu-
sively to students with learning disabilities [e.g., 
The University of Arizona’s Strategic Alternative 
Learning Techniques (SALT) Center, Curry 
College’s Program for Advancement of Learning 
(PAL), Beacon College]. Students may also ben-
efit from assistance in identifying financial 
options to fund their postsecondary education. 
The Office of Federal Student Aid (FSA) in the 
US Department of Education awards about $150 
billion a year in grants, work-study funds, and 
low-interest loans to approximately 13 million 
students. A counselor may assist the student in 
completing the Free Application for Federal 
Student Aid (FAFSA), which is the first step 
toward getting financial assistance.

Transition planning for students with disabili-
ties should also include support for career devel-
opment. Whether they seek employment 
immediately after high school or following addi-
tional postsecondary education, students with 
learning disabilities need guidance in weighing 
potential career paths. Ideally, standardized inter-
est and aptitude assessments should be adminis-
tered and then interpreted by an individual with 
expertise in the student’s particular disability. For 
example, the student with dyslexia mentioned 
above might benefit from career counseling to 
help in narrowing her diverse set of career inter-
ests to those best suited to her learning profile. 
Standardized questionnaires may identify her 
desire for a career that is active, hands-on, and 
project-based, while tests of aptitude may show 
particular strengths in quantitative and spatial 
abilities. Pairing these results with a strong 
understanding of the student’s dyslexia-related 
challenges, an effective career counselor could 
guide the student toward her expressed interest in 
engineering, while helping her to understand that 
she may be more likely to struggle with a read-
ing-intensive career path such as veterinary med-
icine. Career guidance may be equally important 
in helping a student to identify the postsecondary 
educational or training needs associated with a 
particular career. For instance, a student with a 
well-established interest in automotive repair 

may need assistance to identify local technical 
institutes or community colleges offering certifi-
cations in the field, as well as guidance in com-
pleting any prerequisite courses during high 
school. In some cases, transition plans may 
include initial training in a student’s chosen field 
through a high school vocational program. Field-
specific vocational training or work experience 
can be especially valuable for students with 
developmental or learning disabilities, since it 
offers an early start at gaining mastery in a cho-
sen field.

In addition to preparing students for specific 
educational or career endeavors, transition plan-
ning should also ensure that students have the 
skills needed to function at their full potential in 
day-to-day life. For students with significant cog-
nitive or developmental delays, transition goals 
may focus on the development of skills in func-
tional literacy or numeracy, self-care, domestic 
tasks, everyday social interactions, or participa-
tion in the community. For students whose dis-
abilities are less impairing, the barriers to 
independent adult functioning may differ. For 
instance, even highly intelligent and academi-
cally successful students with learning disabili-
ties may approach their graduation from high 
school without the study skills necessary to suc-
ceed in college. Given the prevalence of co-
occurring executive functioning challenges, 
many require specific training in areas such as 
organization, planning, and time management. 
For students who are hearing or vision impaired, 
assistive technology is likely to be crucial to their 
success beyond high school, and transition-
related services should include training in rele-
vant devices or tools. One important transition 
goal that may be overlooked for students with 
disabilities is that of self-advocacy. In the years 
following high school, young people must 
become increasingly independent in identifying 
and accessing the supports they need. Successful 
self-advocacy will depend not only on their will-
ingness to seek help when needed but also their 
self-awareness, assertiveness, and knowledge 
about their particular learning differences. In 
addition to their active involvement in transition 
planning, young people should be provided with 
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opportunities for understanding and communi-
cating about their disability, as well as coaching 
designed to improve their initiative and confi-
dence in seeking the supports they need. These 
individual capacities become increasingly impor-
tant as they approach the transition to adulthood.

 Career Development 
and Employment

The development of skills for successful adult 
employment is paramount during the transition 
years. For individuals with more significant dis-
abilities, preparations for adult employment 
should begin well before their transition out of 
secondary education. In fact, support for postsec-
ondary employment is a federally mandated part 
of transition planning. If longer-term services 
and support for adult employment are antici-
pated, a student’s transition plan should include 
what are known as pre-employment transition 
services. Pre-employment transition services 
involve collaboration between adult vocational 
rehabilitation (VR) agencies and the student’s 
school, and they are designed to provide a con-
tinuum of services as the student approaches eli-
gibility for adult VR services. By law, adult VR 
agencies must reserve at least 15% of their fed-
eral funds for pre-employment transition ser-
vices. These services encompass five main areas: 
(1) job exploration counseling to assist students 
in honing career interests and identifying relevant 
career opportunities, (2) work-based learning 
experiences that may include internships or on-
the-job training experiences, (3) counseling 
regarding postsecondary educational or training 
opportunities, (4) workplace readiness training to 
develop social and independent living skills rele-
vant to employment, and (5) instruction or peer 
mentorship in self-advocacy skills. These pre-
employment services can be provided to students 
with significant disabilities, regardless of whether 
they are ultimately found eligible for adult voca-
tional rehabilitation services.

For students with more significant needs who 
are found to be eligible for VR services, an 
Individualized Plan for Employment (IPE) is 

mandated. Under federal law, state agencies are 
responsible for providing VR services outlined 
by an IPE created with the support of vocational 
rehabilitation counselors or agents (Rehabilitation 
Act of 1972, 2018). While specific administration 
of VR services varies from state to state, families 
or individuals can contact state-run disability ser-
vices agencies or the US Social Security 
Administration (SSA). An IPE specifies individu-
alized services that will be necessary for the indi-
vidual in preparing for, securing, and sustaining 
employment outcomes that are well matched to 
an individual’s needs. The services included in an 
IPE vary widely depending upon the student’s 
needs and eventual employment goal. Some 
youth may require specific instruction or training 
in general skills needed to survive in the work-
place, such as accurately following or giving 
directions, answering or placing telephone calls, 
displaying appropriate workplace etiquette, and 
understanding social boundaries. Once career 
interests and opportunities have been honed, the 
student’s plan may include necessary vocational 
or skills training, as well as community-based 
opportunities for job training.

On-the-job training is one type of community-
based work experience, in which an individual 
learns a specific skill that is taught by an employer 
in the work environment. As part of their IPE, an 
individual may also become involved in other 
agencies or programs relevant to their eventual 
field of employment. For instance, the US 
Department of Labor administers two well-known 
programs, Job Corps and YouthBuild, which pro-
vide integrated vocational, academic, and employ-
ability skills training. Job Corps programs offer 
career technical training in over 100 career areas, 
while YouthBuild programs focus on the con-
struction trades. In some cases, students may 
qualify for these programs as early as age 14 with 
services extending to age 21. Even after attaining 
necessary skills and training, transition age youth 
may require assistance in searching for and 
obtaining employment. For students with more 
significant disabilities, job search and placement 
services may be specifically provided to them as 
part of their transition or employment plan. In 
other cases, an individual may be  provided with 
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training in skills necessary for seeking employ-
ment, such as searching available jobs, compiling 
resumes or applications, weighing financial con-
siderations, and job interviewing.

While long-term employment is the ultimate 
goal of all transition age youth with developmen-
tal or learning disabilities, specific employment 
outcomes are likely to vary depending upon the 
severity of an individual’s disability and may 
include competitive integrated employment (i.e., 
in more typical environments with both disabled 
and nondisabled employees), supported employ-
ment (i.e., short-term job training or support 
while the individual gains mastery toward inte-
grated employment), or customized employment 
(i.e., job tasks that are tailored to the individual 
on a long-term basis). Access to supported and 
customized employment can be supported 
through the VR services described above. 
Vocational counselors/agents in the federal (e.g., 
SSA) or state-run agencies designated by the 
Rehabilitation Act of 1973 [18] are available to 
support individuals and their families.

 Social, Emotional, and Independent 
Living Skills Supports

In addition to the academic, occupational, and 
vocational demands of early adulthood, individu-
als with developmental and learning challenges 
may also struggle to manage the growing demands 
on their social, emotional, and independent living 
skills. The challenges of emerging adulthood may 
overtax individuals’ capacities for coping, while 
those with more significant developmental delays 
may have difficulty acquiring the skills needed for 
independence in day-to-day activities. To be 
effective, services for transition age youth must 
address not only their academic and vocational 
needs but also their development of social-emo-
tional competencies and daily living skills.

As noted previously in this chapter, delays in 
social competencies are a hallmark of some neu-
rodevelopmental disorders (e.g., intellectual dis-
ability, autism spectrum disorders). Thus, some 
young people with disabilities may have diffi-
culty communicating effectively, engaging in to-

and-fro conversation, picking up on social cues, 
or navigating large group dynamics. In such 
cases, social skills training should begin early 
and may be provided for some students through 
their special education program. There are sev-
eral evidence-based social skills training curricu-
lums that extend to young adulthood. For 
instance, the Social Thinking curriculum [22] is a 
research-validated social skills training program 
used frequently with groups of children, adoles-
cents, and young adults with social skills con-
cerns. Additionally, therapists and social skills 
coaches are available to bolster social skills on a 
more individualized level. Ideal targets of indi-
vidual treatment may focus on specific social 
skills deficits (e.g., reading nonverbal cues) or 
may help an individual prepare for a particular 
social event (e.g., a social gathering or first date). 
Even when social skills deficits are less pro-
nounced, emerging adults with developmental or 
learning disabilities may benefit from the support 
of an individual therapist as they navigate 
demands such as separation from parents, deeper 
romantic relationships, and increased need for 
assertiveness. Some may need assistance in con-
necting with social activities in their community, 
and this may be especially important for transi-
tion age youth who have more significant cogni-
tive and social impairments. For all young people, 
the transition to early adulthood coincides with 
the desire for increased autonomy, independence, 
and separation from caregivers. Emerging adults 
who need higher levels of supervision and sup-
port may be frustrated by the lack of opportuni-
ties for asserting their independence. 
Community-based social and recreational pro-
grams can be critical in providing the chance for 
increased independence from caregivers in sup-
ported settings. The list of national agencies and 
organizations below may be valuable in locating 
opportunities for daily living support, as well as 
opportunities for healthy recreation and leisure 
activities (Table 14.1).

As previously noted, transition age youth also 
face increased risk for mental health problems, 
such as depression, anxiety, and substance abuse. 
This is especially true for young people with 
developmental and learning differences. Through 
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their respective departments of mental health or 
developmental services, many states have created 
specific mental health initiatives designed to help 
bridge the gap between child and adult mental 
health services. The coordination of mental 
health services for emerging adults has been 
more challenging at a national level, but promis-
ing efforts are underway. An interagency work-
group known as the Federal Partners in Transition 
(FPT) was formed in 2005 and is tasked with 
developing shared goals and outcomes to be 
coordinated across the many federal programs 
that support young people in their transition from 
school to adulthood. Recent grant programs 
through the Substance Abuse and Mental Health 
Services Administration (SAMHSA), including 
Project AWARE and Healthy Transitions, have 
sought to improve access to mental treatment and 
support services for youth ages 16–25. At this 
time, however, mental health services for indi-
viduals with disabilities vary greatly by region. 
Those working with transition age youth should 
be aware of relevant agencies, services, and men-
tal health providers in their particular region, so 
that they can best assist young people and their 
families in accessing appropriate care.

Providers play an important role in identifying 
and locating the resources necessary to support a 
young person’s progress toward independence. 
Up-to-date assessment of current functioning is 
critical to informing applications for and imple-
mentation of transition services due to the unique 
demands of the transition-age period and ongo-

ing changes in cognitive, emotional, and social 
development. Youth with more significant devel-
opmental disorders, such as intellectual disability 
or autism spectrum disorders, should be referred 
to their state’s intellectual and developmental dis-
ability agency, which will evaluate their eligibil-
ity for services. The application for eligibility 
should be completed prior to age 18 and often 
requires documentation from providers regarding 
the individual’s disability or disabilities, as well 
as the associated impact on day-to-day function-
ing. Youth with a significant co-occurring mental 
health condition may be eligible for services 
through their state’s department of mental health. 
In cases where an individual is likely to require 
additional assistance for financial stability, the 
provision of Social Security benefits may be 
important, and families should be encouraged to 
have the emerging adult screened by Social 
Security system before he or she reaches age 22.

For some young people with developmental or 
learning disabilities, their independence in early 
adulthood rests heavily upon their capacity for 
daily living at home and in their community. 
Living on one’s own can be quite demanding as 
the young person learns to manage a range of new 
responsibilities, such as handling living expenses, 
making medical decisions, performing household 
tasks, and navigating life in their community. 
Today, many young people depend upon their 
caregivers for longer periods, often remaining or 
returning to live at home well into their 20s. For 
young people with more significant disabilities, 

Table 14.1 Selected national agencies, organizations, and resources

Domain Agency or organization Web address
Independent living National Rehabilitation Information Center http://www.naric.com

National Council on Independent Living http://www.ncil.org
Government Benefits http://www.benefits.gov/
Social Security Administration https://secure.ssa.gov

Housing Technical Assistance Collaborative http://www.tacinc.org
US Department of Housing and Urban Development http://www.projectaction.org/

Recreation Disabled Sports USA http://www.dsusa.org
Mobility International USA http://www.miusa.org
National Center on Accessibility http://www.ncaonline.org
National Center on Health, Physical Activity and Disability http://www.nchpad.org/
National Library Service for the Blind and Physically 
Handicapped

www.loc.gov/nls

United States Adaptive Recreation Center www.usarc.org
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needs surrounding day-to-day living support may 
be more intensive or long-term. In such cases, in-
home services may be necessary to provide assis-
tance or supervision in areas such as self-care, 
household tasks, and safety awareness. In-home 
training in adaptive skills is especially beneficial, 
since it allows the young adult to learn and prac-
tice a given competency within the setting where 
it will be performed. Community providers, 
national agencies including the National Council 
on Independent Living, and government agencies 
such as the Social Services Administration (SSA) 
can provide such resources. Many individuals 
who need significant support at home remain in 
the care of parents or other family members, and 
these caregivers benefit from the availability of 
respite care. Respite care provides parents or 
other caregivers with short-term home care ser-
vices that offer temporary relief, improve family 
stability, and reduce the risk of abuse or neglect. 
The provision of these services varies by region, 
but national respite care databases online can pro-
vide information about local agencies registered 
to provide such services. Living at home with par-
ents may not be a feasible or desirable long-term 
option for all individuals in need of daily support. 
In such cases, young people may transition to sup-
portive group homes or assisted living facilities 
that are staffed with counselors and other workers 
who help the residents live on their own. Home-
based or residential services can be paid for in 
many ways, including private payment or state 
programs for people with disabilities.

Support with legal issues may also become 
paramount for transition age youth with disabili-
ties. Although the legal age for adult decision-
making and competency falls largely at 18 years, 
many young people lack the skills needed for 
independence in both decision-making and day-
to-day living. Several issues may arise with regard 
to their competency for decision-making in legal, 
financial, medical, or other matters. In such cases, 
there are guardianship and conservatorship 
options that are available, which assist the indi-
vidual in establishing the appropriate balance of 
autonomy and surrogate assistance for decision-
making. Both guardians and  conservators are 
individuals appointed by the court to make deci-

sions for persons unable to do so because of an 
illness, injury, or disability. More specifically, 
guardians are appointed to make healthcare and 
other non-monetary decisions, while conservators 
are appointed to take care of a person’s finances. 
The court may appoint either a guardian, a conser-
vator, or both depending on the needs of the indi-
vidual, and in cases where both guardianship and 
conservatorship are needed, these roles can be 
appointed to the same or different people. While 
the appropriateness of conservatorship versus 
guardianship is dependent on the unique personal 
and situational needs of the individual, conserva-
torship is generally necessary when handling 
large amounts of money (i.e., >$24,000 annually). 
National organizations, such as the National 
Guardianship Association, are helpful resources 
for families who must navigate these legal options. 
The transition to young adulthood brings about 
the need to interface with many adult agencies 
and legal institutions, and families are likely to 
require additional support and guidance from pro-
viders in identifying and accessing services that 
are most appropriate to their needs.

 Assessment of Transition Age Youth

Given the complexity and diversity of challenges 
faced in emerging adulthood, comprehensive and 
up-to-date assessments of a young person’s func-
tioning are crucial to providing supports that are 
well targeted to an individual’s unique transition 
needs. From an educational standpoint, individu-
als with developmental and learning disabilities 
may have received psychoeducational evaluations 
as part of the special education planning process. 
In addition to their initial evaluation of eligibility, 
students receiving special education services are 
entitled to a comprehensive reevaluation, some-
times referred to as a core evaluation, at least every 
3  years. While parents may request additional 
evaluations at any time, many students approach 
their high school graduation without up-to-date 
assessments of their needs. Students undergo rapid 
cognitive, emotional, and social changes during 
their final years of secondary education. Thus, 
regardless of their specific timeline of eligibility 
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and reevaluation, all students with special needs 
should receive comprehensive evaluations within 
2  years of their anticipated graduation. Ideally, 
reevaluation of current functioning and difficulties 
should be conducted proximal but prior to youth’s 
transition out of high school and used to guide 
transition planning and further educational and/or 
vocational supports (discussed in detail below).

The domains of assessment and specific mea-
sures used will vary based on an individual’s needs 
and transition goals but are mandated to be vali-
dated, reliable, and administered in standardized 
manner by trained and knowledgeable personnel. 
Standardized assessment of an individual’s cogni-
tive abilities (often referred to as neuropsychologi-
cal, psychological, or psychoeducational testing) 
may cover domains such as intelligence, language, 
memory, attention, executive functions, and per-
ceptual/motor abilities, as well as aspects of day-
to-day functioning. Intellectual testing often forms 
the cornerstone of cognitive assessment, since it 
examines core reasoning and processing abilities 
known to be predictive of success in school, work, 
and daily life. Common tests of intellectual ability 
include the Wechsler Intelligence Scales, the 
Kaufman Intelligence Tests, the Stanford-Binet, 
and the Woodcock-Johnson Tests of Cognitive 
Abilities. Particularly for individuals with intellec-
tual disability, these global tests of cognitive abil-
ity provide important information about the degree 
of impairment that can be expected in early adult-
hood. Assessment of independent living skills, 
such as functional literacy, numeracy, self-care, 
home or community living, and everyday social 
interactions, is equally important in characterizing 
an individual’s capacity for independence. These 
are often assessed via standardized and norm-ref-
erenced rating scales, which may be completed by 
a family member, caregiver, educator, or in some 
cases the individual themselves. Widely used 
assessments of daily living skills include the 
Adaptive Behavior Assessment Scales, the 
Vineland Adaptive Behavior Scale, and the 
Independent Living Scales.

Some of the most important questions for 
emerging adults relate to their careers, and there 
are a range of well-validated assessment tools for 
determining an individual’s occupational interests 

as well as their work-related capabilities. 
Standardized assessments have long been used to 
help young people find career paths suited to their 
interests and skills. For example, the Strong 
Interest Inventory (SII) is a valid and reliable 
assessment of occupational interests originally 
published in 1927, which has been widely used for 
decades to assist adolescents and adults in identi-
fying career paths suited to their interests and 
skills [9]. The current version provides scores on 
over 200 Occupational scales, as well as 30 Basic 
Interest scales, 6 General Occupational Themes, 
and 5 Personal Style scales (SII; [7]). Other widely 
used assessments of vocational interests include 
the Self-Directed Search and the Career Key. 
Standardized assessment of individual’s occupa-
tional and vocational skills may be equally impor-
tant in identifying career paths well suited to their 
particular strengths and challenges. Such evalua-
tions may include standardized tests of aptitude in 
areas such as language or mechanical abilities, as 
well as performance tests that assess an individu-
al’s ability to perform specific job-like tasks in 
actual and contrived work environments. Widely 
used tests of vocational aptitude include the 
Differential Aptitude Test, the Armed Services 
Vocational Aptitude Battery, and the Occupational 
Aptitude Survey and Interest Assessment.

For individuals planning to pursue secondary 
education, updated assessments of learning dis-
abilities are often required by college and univer-
sity disability services in order to provide 
classroom support and accommodations. These 
assessments typically consist of measures of 
overall intellectual functioning (e.g., Wechsler 
Adult Intelligence Scales) and academic ability 
(e.g., Wechsler Individual Achievement Test), as 
well as tests of neurocognitive and executive 
functions such as attention, working memory, 
self-monitoring, and planning/organization. The 
dramatic reduction in structure and monitoring 
that comes with the transition from high school to 
college is especially difficult to navigate for 
 individuals with deficits in executive functions 
commonly associated with learning disabilities 
and neurodevelopmental disorders such as ASD 
and ADHD.  Targeted assessment of executive 
functioning via cognitive tests (such as the Delis-
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Kaplan Executive Function System) or behav-
ioral rating scales (Behavior Rating Inventory of 
Executive Function) can provide recommenda-
tions for school-based accommodations and sup-
port, as well as insight to youth and their families 
in developing strategies for success.

The most recent reauthorization of the 
Individuals with Disabilities Education Act 
(IDEA), known as the Individuals with Disabilities 
Education Improvement Act (IDEIA 2004), rein-
forced the role of assessment in transition planning 
by including specific language regarding age-
appropriate Transition Assessments. 
Comprehensive Transition Assessments that are 
well targeted, based on reliable and valid assess-
ment methods, begin early, and are provided at 
regular intervals can play a key role in ensuring 
that an individual’s transition needs are met. While 
states vary in the interpretation and implementa-
tion of these Transition Assessment requirements 
[15], the National Technical Assistance Center on 
Transition (NTACT), funded by the US Department 
of Education, provides assistance and guidelines 
to state and local agencies implementing evidence-
based Transition Assessment practices. According 
to the NTACT guidelines, a Transition Assessment 
with the goal of facilitating student success in 
postsecondary environments should answer three 
basic questions: (1) Where is the student pres-
ently? (2) Where is the student going? (3) How 
does the student get there? [19]. Transition 
Assessments can include both informal and formal 
assessments in four major domains: academic 
functioning, self-determination, vocational inter-
est and aptitude, and adaptive behavior and inde-
pendent living (NTACT 2016). Formal measures 
may include standardized, norm-referenced tests 
of intellectual ability, academic achievement, 
adaptive behavior, and career interest described 
above, as well as standardized assessments of per-
sonality (e.g., 16 Personality Factor Questionnaire) 
and self-determination (e.g., American Institutes 
for Research Self-Determination Scale). These 
formal instruments may be supplemented with 
informal measures that provide descriptive infor-
mation and relate more directly to the student’s 
personal interests and goals but lack formal norm-
ing procedures and standardization. Transition 

Assessments are a relatively new yet rapidly pro-
gressing area of specialized evaluation. Legislation 
such as the IDEA/IDEIA as well as federal initia-
tives like NTACT supports the development and 
implementation of evidence-based Transition 
Assessments that can provide crucial information 
and support for emerging adults and their 
families.

 Conclusion

The needs of transition age youth are both 
unique and numerous. In addition to shifting 
developmental capacities and expectations, 
emerging adults often face educational and 
employment milestones, as well as new social 
and emotional demands. In each of these 
domains, young people with developmental and 
learning disabilities are likely to face unique 
challenges in their transition to adulthood. 
Supports related to education, employment, 
social functioning, mental health, and daily liv-
ing skills are especially important for this popu-
lation of young people. The growing recognition 
of this critical stage of development, as well as 
the unique needs of youth with disabilities, is 
promising. However, institutions and agencies 
that provide such services are large, complex, 
and slow to adapt. As a result, many young peo-
ple and their families face the transition to 
young adulthood with trepidation and uncer-
tainty. A knowledgeable provider, who is well-
versed in the needs of transition age youth, as 
well as the landscape of available support ser-
vices, can be an invaluable resource during this 
critical period of youth development.
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