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Neuropsychological 
assessmeNt

James B. Hale, Gabrielle Wilcox, and Linda A. Reddy

Neuropsychology has seen tremendous growth as 
a psychological science and practice, from a spe-
cialty once devoted to examination of adults with 
brain injury or illness to one that details typical and 
atypical brain structure and function from infancy 
through geriatric populations. As neuropsychology 
expanded to meet client needs, practice changed 
as well. Whereas clinical neuropsychology once 
focused on differential diagnosis of disorders tode-
termine client eligibility for services, it quickly 
evolved to address treatment planning, implemen-
tation, monitoring, and evaluation of response. 
Because virtually all psychological practice is 
affected by—and actually affects—brain structure 
and function, clinical psychologists routinely incor-
porate knowledge of brain–behavior relationships 
into assessment and treatment activities.

Specialty training in neuropsychological assess-
ment can help clinicians determine how brain struc-
tures, systems, and neuropsychological functions are 
related to cognitive (e.g., working memory, cogni-
tive distortions, obsessive ruminations), emotional 
(e.g., anxiety, anhedonia, euphoria), and behavioral 
(e.g., impulsivity, atypical risk, self-injurious behav-
ior) function and dysfunction. Understanding these 
symptoms can be important in helping children with 
genetic (e.g., Klinefelter syndrome, Angelman syn-
drome), congenital (e.g., chiari malformation, spina 
bifida), neurodevelopmental (e.g., attention-deficit/
hyperactivity disorder [ADHD], reading disability), 
and acquired (e.g., traumatic brain injury, encepha-
litis) disorders. As a result, the practice of neuropsy-
chological assessment today is far more sophisticated 

and far reaching than it once was, extending its reach 
to diverse populations and clinical practices.

DESCRIPTION AND DEFINITION

Neuropsychological assessment is similar to other 
comprehensive psychological evaluations, but it dif-
fers in a fundamental way. Neuropsychological eval-
uation requires integration of multiple data sources, 
such as history, observation, and objective and 
qualitative data analysis, for the purpose of case con-
ceptualization, diagnosis, and treatment purposes. 
Unlike traditional psychological assessment, in 
which the data obtained from the client guides inter-
pretation, neuropsychologists use their understand-
ing of brain structures and functions to interpret the 
client’s observable behaviors and data obtained. As 
such, neuropsychological assessment uses neuropsy-
chosocial conceptualization to facilitate understand-
ing of an individual’s cognitive, academic, adaptive, 
and behavioral functioning for purposes of identify-
ing individual strengths and needs; differential diag-
nosis of disability; and developing, implementing, 
and monitoring intervention. Because neuropsycho-
logical interpretation is both nomothetic (normref-
erenced) and idiographic (individualreferenced) in 
nature, neuropsychological assessment can be used 
to understand not only brain dysfunction, damage, 
or disease but also an individual’s neurocognitive 
assets and reserve, which can aid in differential diag-
nosis, forensic decisions, intervention development, 
and treatment monitoring (Beaumont, 2008; Reddy, 
Weissman, & Hale, 2013).

BK-APA-HCL_VOL 3-150475-Chp07.indd   1 2/10/2016   11:19:14 AM

abaldin
Cross-Out



UNCORRECTED PROOFS ©
 A

MERIC
AN PSYCHOLOGIC

AL A
SSOCIA

TIO
N

Hale, Wilcox, and Reddy

2

HISTORICAL FOUNDATIONS

In the past 40 years, scientific discoveries have 
led to significant advances in neuropsychological 
assessment. Increasingly sophisticated findings from 
the clinical neurosciences and neurology have led 
to an evolution in neuropsychological theory and 
practice, as suggested by the five neuropsychologi-
cal assessment phases. Not only does this evolution 
document how the field has grown and matured, but 
it also highlights how science has guided practice.

Foundation Phase
In the first historical phase of neuropsychological 
assessment, neurological exam, clinical assessment, 
and patient interview predominated. In the 1800s, 
when Paul Broca and Carl Wernicke described 
expressive (nonfluent) and receptive (fluent) apha-
sia, respectively, practice was based on neurologi-
cal assessment traditions. Clinical interpretation 
and nonstandardized tasks were used in combina-
tion with other neurological data to identify adult 
language brain functions (Witsken, D’Amato, & 
Hartlage, 2008). Specifically, Broca identified the 
association between nonfluent aphasia and left 
inferior frontal damage (e.g., Broca’s area, Brod-
mann’s areas 44 and 45, pars triangularis and pars 
opercularis), whereas Wernicke discovered the link 
between fluent aphasia and left posterior superior 
temporal lobe damage (e.g., Wernicke’s area, Brod-
mann’s area 22). Norman Geschwind furthered 
this emphasis on the “dominant” left-hemisphere 
language processes associated with language use 
and dysfunction. A contemporary of Broca and Wer-
nicke, Korsokaff also described neurological impair-
ment in people with chronic alcoholism, expanding 
clinical and research interest beyond language to 
executive and memory processes.

Although brain structures and their functions 
received increased attention, few objective tools were 
available for research or practice. With pioneering 
work in the late 1800s in Galton’s Anthropometric 
Laboratory and Binet and Simon’s efforts to develop 
a test of intelligence, the field became focused on 
psychometric test development. Concerns over local-
ization of brain function in the early 1900s were sup-
ported by psychometric test research, epitomized by 

Spearman’s notion of general intelligence, or g, for 
which IQ scores emerged as a dominant force in psy-
chometric psychological testing (e.g., global instead 
of discrete abilities). During this same period, Lash-
ley’s animal research indirectly supported psycho-
metric efforts when he concluded that the brain was 
equipotential, not made of discreet “compartments” 
for doing single processes. Instead, the amount of 
brain damage was what determined test performance, 
not the location of the damage. This orientation, 
combined with psychometric IQ score emphasis, led 
to clinical focus on an individual’s level of perfor-
mance (e.g., high, average, low), not his or her pat-
tern of performance.

Divergent Phase
Eastern and Western neuropsychology began to 
diverge in the early 20th century. Epitomized by the 
iconic neuropsychologist Alexander Luria, who con-
demned IQ and psychometric approaches to brain 
functioning, the Eastern neuropsychology approach 
pioneered clinical neuropsychological assessment 
of individual strengths and deficits for the purpose 
of guiding intervention (Witsken et al., 2008). In 
Ukraine and Russia during the 1920s and 1930s, 
Luria and his mentor, Lev Vygotsky, began mapping 
symptoms and deficits in adults with brain injury. 
However, these early attempts were insufficient 
because the results suggested considerable cogni-
tive and behavioral outcome variability in affected 
individuals, even for patients with similar lesions 
(Glozman, 2007). As a result, Luria developed a 
qualitative and quantitative approach to understand-
ing patient symptoms and observable behaviors 
(Luria, 1973), with his syndromal analysis used to 
identify the causes, results, and treatment of brain 
dysfunction (Goldberg, 2001). Luria saw brain 
structures functioning within highly interdependent 
systems or networks—an idea still useful in the 
understanding of brain–behavior relationships today. 
Interestingly, despite the allure of Luria’s approach, 
his methods were not readily recognized or valued in 
Western neuropsychology, where the emphasis was 
on psychometric—not clinical—interpretation.

Although Western neuropsychology was mes-
merized by psychometric g, it also recognized that 
Spearman had also argued for s, or specific abilities 
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not accounted for by g. In the late 1930s, Wechsler 
presented an intelligence model that included global 
IQ, but he also argued for psychological process 
interpretation beyond IQ for clinical assessment. 
This led many in Western neuropsychology to focus 
on developing single tests to evaluate brain func-
tion and disability (e.g., s; Spreen & Benton, 1965). 
Clinicians were taught to look for signs of organicity 
using a single test such as the Bender Visual–Motor 
Gestalt Test, Kahn Symbol Arrangement, or the 
Patch Test. Although some findings were promis-
ing, the focus on pathognomonic signs and red flags 
indicating brain damage did not adequately explain 
the client variability observed in practice.

Fixed-Battery Phase
In the third phase, the predominant psychometric 
focus in Western neuropsychology led to development 
of standardized test batteries (e.g., Halstead–Reitan 
Neuropsychological Test Battery, Luria-Nebraska 
Neuropsychological Battery) for identifying and local-
izing brain dysfunction or damage. Test publishers 
raced to produce test batteries with normative data 
that could be used to analyze brain systems and dys-
functional syndromes. Researchers such as Halstead 
and Reitan developed measures for their standardized 
neuropsychological assessment approach that empha-
sized normative data, reliability, and validity (Witsken 
et al., 2008). These initial test batteries were specifi-
cally developed, normed, and validated with adults, 
with many tasks extended downward to children 
(e.g., Reitan-Indiana Neuropsychological Test Bat-
tery for Children). With strong psychometric roots 
in place, Western neuropsychology training models 
often incorporated these tools into neuropsychological 
assessment toevaluate specific brain deficits beyond 
the effects of brain damage on general intelligence.

Still a favored neuropsychological assessment 
approach among some clinicians, the fixed-battery 
approach offers several advantages over early prac-
tices. One advantage is that the same measures are 
used across all clients, leading the seasoned clinician 
to have greater clinical insight into test performance 
deviations. This approach is also useful for research 
because the same data are collected across subjects. 
Although fixed batteries are validated, flexible batter-
ies (discussed below) are not, suggesting fixed-battery 

results are more clinically useful and legally defen-
sible (Russell, Russell, & Hill, 2005). However, some 
fixed-battery subtests lack psychometric integrity, 
which limits their sensitivity and specificity. In addi-
tion, some processes such as executive or memory 
functions may be minimally addressed, the time and 
cost of administering extensive batteries is high, and 
intellectual and neuropsychological subtests are not 
discrete or orthogonal (Hale & Fiorello, 2004).

Flexible-Battery Phase
The fourth, flexible-battery phase emphasized the 
integration of neuropsychological assessment data 
from multiple data sources, including history, direct 
observation, neuroimaging, and test data, to under-
stand individual patterns of performance. Advocated 
by leaders in neuropsychology (e.g., Adams & 
Gable, 2014; Ashendorf, Swenson, & Libon, 2013; 
Bernstein, 2000; Fletcher-Janzen, 2005; Hale & 
Fiorello, 2004; Lezak, Howieson, & Loring, 2004; 
Milberg, Hebben, & Kaplan, 1996; Schneider et al., 
2013), the field began to focus on generating func-
tional profiles of individual strengths and weaknesses 
that led to specific cognitive, academic, adaptive, and 
behavioral outcomes useful in both differential diag-
nosis and treatment planning. In the flexible-battery 
approach, the clinician chooses the battery on the 
basis of referral questions, history, observation, and 
specific areas (e.g., motor, attention, executive, or 
memory) of concern.

The intuitive appeal of using a hypothesis-
driven approach to determine individual neuropsy-
chological strengths and weaknesses is powerful 
one (Lezak et al., 2004), especially when one 
considers that individuals with disabilities use 
different areas of their brain to process informa-
tion than typical individuals (Koziol, Budding, & 
Hale, 2013), and early localizationist perspectives 
have been replaced with notions that dysfunction 
occurs along a continuum of interdependent brain 
systems (Goldberg, 2001). In addition to evoked 
potentials, the focus on brain system profiles was 
driven in part by advancements in neuroimaging 
technologies such as functional MRI, positron 
emission tomography, and single-photon emis-
sion computed tomography (Vakil, 2012), which 
permit the assessment of brain functioning and 
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dysfunction or damage from a systems level of 
analysis, much like a Lurian syndromal approach. 
In addition, neuroscience, psychopharmacology, 
and neuroimaging findings furthered neuropsy-
chological assessment advocates to adopt more 
comprehensive practice models that elucidate 
important relationships between brain dysfunction 
and psychosocial factors (Vakil, 2012).

Similar to the cross-battery approach in school 
psychology (e.g., Flanagan, Ortiz, & Alfonso, 
2013), flexible neuropsychological test batteries 
are developed in a step-by-step hypothesis-testing 
fashion using a variety of standardized assessment 
tools, with the goal of expanding neuropsycho-
logical assessment practices beyond differential 
diagnosis to include treatment planning and inter-
vention monitoring (Glozman, 2007). Extensive 
cross-battery factor analyses have shown how 
these tests measure different constructs, which 
allows clinicians to approach interpretation with 
a normative standard on which to base their 
conclusions (e.g., Flanagan et al., 2013). Given 
the psychometric mindset of many clinicians in 
the Western hemisphere, this approach remains 
the predominant approach in neuropsychology 
today, but generalization of results to clinical 
populations may not be warranted, because most 
empirical efforts have focused on normative popu-
lations, which are not comparable across measures 
(Decker, Schneider, & Hale, 2011).

Cognitive Hypothesis-Testing Phase
The fifth phase gaining popularity in modern prac-
tice emphasizes a cognitive hypothesis-testing (CHT; 
Hale & Fiorello, 2004) flexible-battery approach, 
using a wide range of neuropsychological processing 
assessment data for evaluation and intervention for 
individuals with a wide range of disorders. In CHT, 
neuropsychological assessment can be used to guide 
intervention decisions by identifying interrelation-
ships among individual strengths and weaknesses 
and can also be used to monitor intervention efficacy 
(Fiorello, Hale, & Wycoff, 2012). Governed by the 
scientific method, CHT (see Figure 7.1) has been 
used to iteratively link neuropsychological assess-
ment results to targeted interventions, ensuring both 
ecological validity and treatment efficacy of results in 
a number of studies (Fenwick et al., 2015).

Modern neuropsychological assessment prac-
tices have reconsidered the validity of categorical 
diagnostic models based on behavioral criteria or 
rigid psychometric cutpoints in favor of a more 
realistic appraisal of brain function and dysfunction. 
Similar to the clinical approach first recognized by 
Eastern neuropsychology more than 40 years ago 
(e.g., Luria & Majovski, 1977), current evidence 
has suggested that clinical neuropsychologists must 
embrace this enduring legacy in modern neuropsy-
chological assessment (Christensen, Goldberg, & 
Bougakov, 2009). Clinical neuropsychologists now 
recognize that their current understanding of brain 

FIGURE 7.1. The cognitive hypothesis-testing model. From School 
Neuropsychology: A Practitioner’s Handbook (p. XXX), by J. B. Hale & C. A. 
Fiorello, 2004, New York, NY: Guilford Press. Copyright 2004 by Guilford 
Press. Reprinted with permission.
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system function and dysfunction must guide inter-
pretive practice and that psychometric approaches 
have limitations in understanding brain–behavior 
relationships in individuals (Koziol et al., 2013), 
even if they may be valid for large populations of 
children or adults.

The impetus for recognizing the value of a Lurian 
CHT clinical approach comes from two sources of 
evidence. First, over the past 20 years neuroimaging 
findings have shown that not every brain processes 
information in the same way—children and adults 
with brain dysfunction or damage use different 
brain areas and systems than typically functioning 
individuals when responding to test stimuli and 
the environment (Schneider et al., 2013). In many 
cases, a low or atypical brain function is offset by a 
higher functioning one that serves a compensatory 
function (e.g., Broca’s area activation in children 
with word reading disability; Shaywitz et al., 2004; 
Simos et al., 2007), so interpretation must examine 
the interrelationships of brain structures and func-
tions. Thus, individuals with disabilities do not just 
fall at the lower end of the normal distribution in 
a processing area; rather, they attempt to use other 
processing strengths to compensate for their weak-
nesses. In essence, this CHT approach recognizes 
that the same normative score may not mean the 
same thing for every child (Haleet al., 2010), a find-
ing that limits traditional psychometric approaches 
to data interpretation.

CHT clinicians also recognize that any assess-
ment score is has both state and trait variance (Hale 
et al., 2013). Clinicians know that psychological 
states vary, but traits should remain stable. From a 
traditional psychometric approach, a client’s psycho-
logical state during testing becomes error variance, 
but from a CHT approach the client’s state becomes 
essential in the interpretative process. A client’s 
performance on a standardized test is highly reli-
able during one assessment, and also the next one, 
but test–retest reliability is typically lower. Why? 
Because the client’s state has changed or learning 
has taken place. In fact, Luria (1973) would argue 
that if the test performance did not change from 
one administration to the next, it would suggest a 
significant problem—because the individual had 
not learned or modified performance on the basis of 

prior experience. To overcome the limitations of a 
fixed- or flexible-battery approach (often completed 
in a single session) to examining client states, CHT 
requires at least two test sessions, with the initial 
assessment followed by a hypothesis-testing phase 
that is used to verify or refute initial findings.

CORE APPLICATIONS AND  
PRINCIPAL TESTS

From a fixed battery focus on brain lesion assess-
ment to a mature field addressing the neuropsy-
chological assessment and intervention needs of 
children and adults across the life span, clinical 
neuropsychology has benefited from tremendous 
growth and development in test development and 
clinical application in recent years. However, with 
the field’s increasingly sophisticated methods comes 
added responsibility among researchers and prac-
titioners alike as they try to keep abreast of the 
remarkable changes, which we attempt to highlight 
in the sections that follow.

Pediatric Neuropsychology
As the field expanded beyond the study of adults 
with brain lesions to pediatric populations, it 
became clear that pediatric neuropsychology could 
have far-reaching impact on psychological practices 
related to children. With the establishment of the 
American Academy of Pediatric Neuropsychol-
ogy in 1996, the empirical and clinical focus on 
brain–behavior relationships in children began in 
earnest. With empirical efforts in the past 2 decades, 
pediatric neuropsychology has guided our under-
standing of individual differences in children and 
helped clinical neuropsychologists to develop treat-
ment, rehabilitation, and intervention approaches 
tailored to individual needs.

The following is a brief synopsis of common 
pediatric disorders served by pediatric neuropsy-
chologists in their differential diagnosis of and 
interventions for affected children. Because itis 
not possible to identify all the childhood disorders 
requiring neuropsychological assessment in a single 
chapter,we discuss three main areas of interest: 
neurodevelopmental disorders, mental disorders, 
and medical disorders affecting neuropsychological 
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functioning, with exemplars offered for each. 
Because co-occurring symptoms with neuropsycho-
logical disorders is common, comorbid diagnoses 
are often the norm among people with these condi-
tions. However, comorbidity may indeed become 
passé when one considers the neurobiological basis 
of symptoms instead of the behavioral diagnostic 
criteria typically used to identify disorders (e.g., 
Insel, 2014; Koziol et al., 2013).

Neurodevelopmental disorders. In this section,we 
consider common learning disorders as exemplars, 
but neuropsychological services are also required 
for children with autism, speech and language dis-
ability, developmental coordination disorder, and 
intellectual disability. Table 7.1 highlights the neu-
ropsychological characteristics associated with these 
neurodevelopmental disorders.

Specific learning disorders (SLDs) are caused 
by neuropsychological processing strengths and 
deficits that lead to poor academic achievement 
(Hale et al., 2006). Prior SLD research has been lim-
ited however, because the method for determining 
SLD—ability–achievement discrepancy—has been 
dismissed by most as an ineffectual approach for deter-
mining whether a child has an SLD (Fletcher et al., 
1994), and that is how most samples were defined in 
most studies. Because SLD identification methods vary 
significantly, the SLD incidence is unclear, but nearly 
50% of all special education students are identified 
as having SLD (Kavale, Holdnack, & Mostert, 2006). 
Although some have suggested that SLD is a brain-
based neuropsychological problem, consistent with 
neuroimaging research (e.g., Geary, 2010; Simos et al., 
2007), others have suggested that it is an instructional 
or environmental one (Shinn& Walker, 2010). In real-
ity, the interaction of these important determinants 
may be most relevant for understanding and serving 
children with SLD (Fiorello et al., 2012).

We briefly mention responsetointervention as 
an alternative method of SLD identification because 
it has been supported by a recognized neuropsy-
chologist, Dr. Jack Fletcher (e.g., Fletcher et al., 
2004). Despite its empirical allure and support by 
the government when the last iteration of the Indi-
viduals With Disabilities Education Improvement 
Act of 2004 was released, research has confirmed 

that response to intervention is not an effective 
SLD identification method (e.g., Barth et al., 2008), 
in part because there is no true positive in an RTI 
model (Haleet al., 2010), so there is no way to 
determine the sensitivity and specificity of response-
to-intervention measures. There are just too many 
reasons why a child does not respond to suggest 
that the child has an SLD. Instead, a third method 
approach, recognized by 58 leaders in SLD service 
delivery (Haleet al., 2010), may hold the greatest 
promise for SLD identification. Because this third 
method typically requires an assessment of process-
ing strengths and weaknesses (Flanagan, Fiorello, & 
Ortiz, 2010), neuropsychological assessment 
approaches are particularly useful.

Of the third-method processing approaches, 
the concordance–discordance model (Hale & 
Fiorello, 2004), which establishes a cognitive 
strength, a cognitive weaknesses, and an achieve-
ment deficit associated with the cognitive weak-
ness, has received the most empirical attention. 
Concordance–discordance model research has 
revealed important brain–behavior characteristics 
for children with reading, mathematics, written 
expression, and psychosocial SLD, with profile dif-
ferences among the subtypes suggesting that differ-
ent neuropsychological assessment and intervention 
strategies are necessary.

Approximately 5% to 7% of schoolchildren have 
reading SLD, which represents a very large propor-
tion of the special education population (Semrud-
Clikeman, Goldenring Fine, & Harder, 2005). 
Not surprisingly, reading SLD has multiple causes, 
with subtypes linked to specific cognitive process-
ing deficits (Feifer & Della Tofallo, 2007). These 
deficits include auditory memory (McDougall et al., 
1994), phonological processing (Ramus et al., 2003), 
visual–orthographic processing (Facoetti et al., 
2009), integration of sounds with letters (alphabetic 
principle; Blau et al., 2009), rapid automatic naming 
(Torgesen et al., 1997), working memory (Swan-
son, 2011), and receptive and expressive language 
(Hulme & Snowling, 2011). In their review and 
study of reading SLD subtypes, Fiorello, Hale and 
Snyder (2006) reported on four reading SLD sub-
types (phonological, orthographic, working memory, 
and language). They noted that many brain areas can 
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be affected in reading SLD, including the superior 
(phonological), middle (lexical–semantic memory), 
and inferior (rapid naming or fluency) temporal 
lobe, the inferior (angular and supramarginal gyrus) 
parietal lobe, the dorsolateral or oculomotor (frontal 
cortical–subcortical circuits) regions, Wernicke’s and 
Broca’s areas, and finally the cingulate and cerebel-
lum as well.

Children identified with mathematics SLD con-
stitute about 7% of the population (Geary et al., 

2012). Math SLD is a heterogeneous disorder, with 
semantic memory (number sense and math facts 
problems; presumed left hemisphere systems in 
origin), procedural (working memory and algo-
rithm sequencing problems; presumed dorsolateral 
or anterior cingulate executive problems), and 
visual–spatial (representing quantitative relation-
ships; presumed right hemisphere or white mat-
ter problems) subtypes identified.Psychological 
processing deficits can include fluid reasoning, 

TABLE 7.1

Major Neurodevelopmental Learning Disorders and Neuropsychological Issues

Neurodevelopmental 

disorder Major neuropsychological issues Associated issues

Autism Traditional autism is associated with left-hemisphere 
weaknesses and overactive executive problems 
(obsessive–compulsive disorder–-like features); autism of 
Asperger type is a more severe form of right-hemisphere 
learning disability, with underactive executive problem 
(attention deficit/hyperactivity disorder–like features); 
may be hyperverbal in Asperger type, appearing normal or 
gifted in elementary-age children

Social problems may have different 
neuropsychological causes and 
interventions; may have intellectual 
disability, but not flat profile;adaptive 
impairments more likely in autismtype; 
medical complications more likely in 
autismtype; multiple service providers in 
autismtype

Speech,language, or 
both

Primarily considered left hemisphere, can be either 
explicit (left hemisphere) or implicit (right hemisphere) 
problem; phonological (left) or prosody (right) problems, 
influence of working memory and comprehension; 
expressivelanguage can be nonfluent or language 
formulation problem

Phonological issues can affect word reading; 
receptive language can affect understanding 
(oral and reading); expressive language 
problem, motor, and executive system 
interactions; coordination with speech-
language pathologists

Intellectual More neuropsychologically diverse than is typically thought, 
especially if cause is brain trauma or genetic; considerable 
variability in presentation, prognosis, and treatment

Medical, language, motor, academic, 
psychosocial, and adaptive impairments 
often require coordinated service delivery

Developmental 
coordination

Focus is motor, but can be spatial, directional, 
somatosensory, premotor, or supplementary motor; 
integration or cerebellar in origin

Differential diagnosis of symptoms for correct 
intervention; coordination with occupational 
therapy

Reading learning 
disorder

Reading problems include phonological, orthographic, 
phoneme–grapheme, lexical–semantic, receptive 
language, rapid naming or fluency, working memory, 
language formulation, expressive language

May resolve with differentiated instruction 
based on subtype; may not be learning 
disorder if no processing deficit, but 
instructional casualty

Math learning  
disorder

Calculation problems related to number–quantity association, 
rapid naming or fluency for math facts, frontal executive 
for computation; math word problems also include more 
executive demands for increased attention, working memory 
and fluid reasoning demands, or receptive–expressive 
language systems for linguistic processing

May resolve with differentiated instruction 
based on subtype; may not be learning 
disorder if no processing deficit, but 
instructional casualty; subtype may occur 
with or without other disorders on the basis 
of processing cause

Written language 
learning disorder

Most complex of all academic disorders, with multiple 
causesand different interventions; executive demands 
highest for planning, organizing, coordinating, 
maintaining, evaluating, and revising work; motor or 
expressive language dysfunction can often co-occur, both 
interfering with writing

May resolve with differentiated instruction 
based on subtype; may not be learning 
disorder if no processing deficit, but 
instructional casualty, most difficult task 
to teach and evaluate, with few good tools 
available
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this part seems fine - the only thing I would remove is "in the autismtype" - definitely after medical complications, but think it would be helpful to remove after all.   You might add here that genetic abnormalities are found in up to 20% of individuals with ASD (and this number will keep rising....)
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concept formation, quantitative reasoning, abstract 
thinking, and perception of complex relations 
(Desco et al., 2011). Hale et al. (2008) found five 
subtypes in their study, suggesting right posterior 
(visual–spatial), right frontal (fluid reasoning 
and novel problem solving), frontal–subcortical 
circuit (FSC; executive or working memory), left 
posterior parietal (crystallized number sense and 
computation; Gerstmann syndrome), and high-
functioning children who may not have had SLD. 
The visual–spatial and fluid reasoning SLD sub-
types were also found in another study to have the 
highest math impairment, with the fluid reasoning 
subtype showing the most psychosocial distur-
bance (Hain, Hale, & Glass-Kendorski, 2008). This 
would be consistent with Rourke’s (2000) assump-
tions about nonverbal or right-hemisphere SLD 
causing math and psychosocial dysfunction, but 
Backenson et al. (2013) suggested the white mat-
ter dysfunction posited in Rourke’s work could be 
more related to processing speed than to nonverbal 
processes.

Written expression SLD is the most difficult 
academic task from a neuropsychological per-
spective, but the least understood and researched 
(Fenwick et al., 2015; Hooper et al., 2011). Of 
particular interest to neuropsychologists is the 
parallel between cognitive executive functions and 
written expression. For instance, one has to plan 
one’s writing, organize one’s thoughts, implement 
the writing, monitor the accuracy of one’swriting 
in relation to the plan, evaluate the content and 
mechanics, and flexibly alter or revise to arrive at 
the final product. In a recent study on writing SLD 
subtypes, Fenwick et al. (2015) found differences 
in lexical–semantic memory, auditory–sequential 
memory, praxis, and executive interference control 
variables for their crystallized, fluid, processing 
speed, working memory, and executive subtypes. 
Given the high FSC executive demands of written 
expression, the comorbidity of psychopathology 
and writing SLD is likely to be high (Mayes &  
Calhoun, 2006). As such, identifying the processing 
deficits causing the writing SLD would be particu-
larly important for guiding both written expression 
intervention and psychosocial functioning interven-
tions (Fenwick et al., 2015; Hooper et al., 2011).

Mental disorders. In this section,we consider 
common childhood disorders in the context 
of ADHD—the most common and researched 
one—because attention problems are ubiquitous in 
clinical disorders, yet only some of these children 
have “true” ADHD (Hale et al., 2009). As a result, 
neuropsychological assessment may be required 
for disorders affecting emotion, behavior, and emo-
tional functioning, including mood disorders, tic 
disorders, anxiety disorders, and conduct disorder 
(see Table 7.2). Differentiating between true ADHD 
and “pseudo” ADHD may be the key to appropriate 
treatment planning and beneficial outcomes (Hale 
et al., 2013).

ADHD is the most commonly diagnosed mental 
disorder, affecting approximately 5% of children 
worldwide (Polanczyk et al., 2007). Although once 
known as a disruptive behavior disorder, ADHD also 
affects cognitive, neuropsychological, academic, and 
socioemotional functioning and is now correctly 
considered a neurodevelopmental disorder in the 
Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition (American Psychiatric Association, 
2013). It frequently co-occurs with SLD and other 
neuropsychiatric diagnoses (e.g., oppositional defi-
ant disorder, anxiety disorder), complicating both 
diagnostic and treatment practices (Friedman et al., 
2007). Attention problems are typical of most men-
tal disorders, so most clients could be considered to 
have ADHD if evaluations are based on behavioral 
criteria alone (Hale et al., 2013).

ADHD is a neurobiological disorder (Dickstein 
et al., 2006) affecting FSCexecutive functions (see 
Figure 7.2). FSC dysfunction likely explains the 
cognitive, academic, and behavioral impairments of 
ADHD (Dickstein et al., 2006; Hale et al., 2009), but 
it likely explains symptoms in other mental disor-
ders as well (see Table 7.2). Differentiating ADHD 
from other disorders using behavioral criteria leads 
to considerable population heterogeneity (Kubas 
et al., 2012; Wåhlstedt, Thorell,& Bohlin, 2009). 
This heterogeneity limits the sensitivity and specific-
ity of neuropsychological tests (Hale et al., 2011), 
suggesting that combining neuropsychological data 
with behavioral rating scales may be useful in the 
differential diagnosis of the disorders (Kubas et al., 
2012).
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With neuroimaging advances,neuropsychologists 
are beginning to understand differences in FSC 
functions in relation to different mental disorders. 
The FSC executive functions manage and control 
other brain functions like a “brain boss.” They are 
responsible for planning, organizing, strategizing, 
problemsolving, monitoring, evaluating, and chang-
ing behavior (Hale & Fiorello, 2004). As such, chil-
dren with the combined type or true ADHD do not 
have a primary attention problem, rather the prob-
lem is with executive control of attention, making it 

a disorder of intention (Denckla, 1996). In addition, 
other structures affected include the anterior cin-
gulate (e.g., Rubia et al., 2005) and corpus callo-
sum (e.g., Semrud-Clikeman et al., 1994), which 
undermines regulation of other psychological 
processes (Liotti et al., 2007). As a result, a child 
with ADHD may perform adequately on many 
tasks, but performance variability or small score 
decrements can be expected because of executive 
dyscontrol of attention and self- regulation (Hale 
et al., 2012).

TABLE 7.2

Major Mental Disorders and Neuropsychological Issues

Neuropsychiatric  

disorder Major neuropsychological issues Associated issues

ADHD Probably not attentiondeficit, but “intention” deficit, or 
executive control of attention most likely impaired; 
more right frontal response inhibition problem, with 
inattentive type most often some other disorder; executive 
impairments numerous and affecting dorsolateral function 
and cognitive impulsivity, but pure emotional response 
inhibition problem likely orbital in nature; problems with 
executive functions include poor memory retrieval but not 
memory encoding

Associated learning, social, and 
emotional–behavioral symptoms 
affect multiple domains in school and 
community; combined type more likely 
to respond to stimulants, but lower dose 
better for cognition, higher dose better for 
behavior;neuropsychological impairment 
predicts medication response better than 
behavior ratings

Mood (depression and 
bipolar)

Depression more likely dorsolateral, and bipolar more likely 
orbital and dorsolateral; depressive symptoms lead to 
inattention, poor processing speed, memory encoding 
problems,difficulty with decision making and error 
monitoring; manic symptoms appear to be ADHD-like 
(racing thoughts lead to inattention), with impulsivity and 
distractibility likely; poor theory of mind in bipolar

Lethargy in depression state likely to lead 
to appearing unmotivated and passive, 
distracted by internal thoughts; prefers 
withdrawal but engagement with others 
is key treatment; bipolar likely to be 
confused with ADHD, and stimulants may 
exacerbate symptoms

Tic disorders Anxiety buildup leads to internal distraction and tics, which 
serve as release function; waxes in obsessive–compulsive 
disorder state, internal distraction, compulsiveness, 
and perseveration; wanes and may include ADHD-like 
symptoms with external distraction and impulsivity

More common than recognized, with simple 
and complex tics not identified; social 
problems are not unlike those seen in 
autism; may be considered diagnosis if 
tics not identified

Anxiety disorders, 
obsessive–compulsive 
disorder

Orbital overactivityand dorsolateral underactivity with 
internal distraction, may have poor empathy regulation 
and theory of mind, mental flexibility and working memory 
interference; PTSD may appear to be anxiety disorder and 
lead to internal distraction and memory problems

Anxiety can lead to internal distraction 
and fidgeting and to overly emotional 
response, so can be mistaken for 
ADHD; PTSD symptoms may be 
more common(not just traumatic 
event),appearing to be anxiety

Conduct disorder Least amount of dorsolateral executive dysfunction and most 
likely to be orbital, leading to poor theory of mind (leading 
to limited empathy) and emotion regulation problems, 
including labile impulsivity and poor social response

May be unresponsive to normal contingencies 
or cognitive—behavioral therapy; 
behavioral contracting, social skills, and 
high structure needed for success

Note.ADHD = attention-deficit/hyperactivity disorder; PTSD = posttraumatic stress disorder. Adapted from 
Neuropsychological Assessment and Intervention for Emotional and Behavior Disordered Youth: An Integrated Step-by-Step 
Evidence-Based Approach (p. XXX), by L. A. Reddy, A. Weissman, and J. B Hale (Eds.), 2013, Washington, DC: American 
Psychological Association. Copyright 2013 by the American Psychological Association.
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Of the neuropsychological measures most likely 
to be impaired in ADHD, response inhibition is 
the most common finding, with vigilance, working 
memory, and planning measure deficits also noted 
(Willcutt et al., 2005). Differential executive deficits 
in ADHD could be accounted for by “cool” (e.g., 
working memory, mental flexibility, sustained atten-
tion) and “hot” (e.g., behavioral regulation, inhibi-
tion) executive deficits (Castellanos et al., 2006; 
Hale et al., 2009).However, ADHD–inattentive type 
may be a neuropsychologically and behaviorally dis-
tinct disorder (Diamond, 2005). For instance, chil-
dren with visual–spatial and novel problem-solving 
difficulties may experience a primary attention prob-
lem as a result of parietal (not frontal) dysfunction, 
which also leads to poor attention to self and the 
environment (Hale et al., 2006).

Delineation of the genetic, neuropsychological, 
cognitive, psychosocial, behavioral, and environ-
mental determinants of ADHD endophenotypes 
may translate into scientific advances in ADHD 
practice (Coghill et al., 2005) and understanding of 
other FSC disorders that may mimic ADHD (e.g., 
Koziol et al., 2013). Until the shift is made from 
using behavioral rating criteria to neuropsychologi-
cal criteria in diagnosing ADHD (e.g., Insel, 2014; 
Nigg et al., 2004), neuropsychological tests are 
likely to have limited sensitivity and specificity, and 

treatment effects will remain attenuated for large 
samples because some will respond well to interven-
tion, and others will not.

As noted earlier, most—if not all—mental disor-
ders include attention problems and FSC dysfunc-
tion. Differences among FSC and executive function 
disorders are beginning to emerge (Reddy et al., 
2013), and circuit overactivity and underactivity 
may be one defining feature. According to balance 
theory (Hale et al., 2009), an optimal amount of 
executive function allows an individual to balance 
internal experiences and external responsiveness 
to environmental stimuli to maximize adaptive 
responding. If there is too little or too much circuit 
function, a disorder may occur and limit an individ-
ual’s capability to adjust to environmental demands. 
For instance, too little (e.g., ADHD) or too much 
(e.g., obsessive–compulsive disorder [OCD]) execu-
tive function due to circuit hypoactivity (ADHD) 
or circuit hyperactivity can lead to poor attention 
because the former person with ADHD is externally 
distracted, whereas the latter person with OCD is 
internally distracted. These opposite disorders are 
likely to receive a problematic caregiveror teacher 
behavior rating on an item measuring difficulty in 
paying attention, and if enough similar items are 
endorsed, both children could be diagnosed with 
ADHD. Perhaps the child with OCD would receive 

FIGURE 7.2. Frontal–subcortical circuits and their functions.
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an inattentive type ADHD diagnosis, and the child 
with true ADHD would receive a combined type 
diagnosis, but only the latter would likely respond 
to stimulant treatment (Hale et al., 2011).With this 
balance premise in mind, achieving circuit equilib-
rium may hold the key to successful interventions 
for children with ADHD and other psychopatholo-
gies. In addition, it is important to identify these 
learning and behavioral concerns early, before the 
problematic symptoms become automatized in the 
cerebellum (Koziol et al., 2013).

Medical disorders affecting neuropsychological 
functioning. The prevalence of chronic medical 
conditions in children has increased dramatically in 
recent decades (Perrin, Bloom, & Gortmaker, 2007), 
with approximately 7% of children having chronic 
medical conditions that affect their medical, devel-
opmental, academic, and psychosocial functioning 
(Middleton & Burt, 2006). Multiple factors account 
for this increased prevalence, including declining 
infant mortality, improved medical care for life-
threatening conditions, and increased exposure to 
communicable diseases that affect the brain. In addi-
tion to genetic or neurodevelopmental causes, neu-
rotoxin exposure, infectious disease, and acquired 
injuries may lead to brain dysfunction and the need 
for neuropsychological services (Phelps et al., 2013). 
As a result, there are numerous medical disorders 
that affect brain functioning; we present examples of 
the major disorders presented in Table 7.3.

Medical stabilization is the primary concern 
when treating pediatric health conditions, but sec-
ondary impact on brain function may be significant. 
Particularly at risk are the FSC executive functions, 
which are of critical importance for adaptive behav-
ior, psychosocial adjustment, and psychopathology 
(Lichter & Cummings, 2001). This interaction of 
cause, treatment, and environmental impact can 
lead to greater adaptive impairments, and the need 
for intensive multidisciplinary care, as well as neu-
ropsychological evaluation and consultation regard-
ing rehabilitation and school-based services (Phelps 
et al., 2013). Neuropsychological service delivery 
will vary considerably on the basis of the medi-
cal condition in question, severity and chronicity 
of the condition, individual response to treatment 

regimens, and psychosocial adjustment to the condi-
tion and treatment.

There are many standardized neuropsychologi-
cal measures with excellent technical quality for 
use in pediatric neuropsychological evaluation. 
We provide a brief synthesis of some of the widely 
used neuropsychological assessments for youths 
in Table 7.4.The measures listed in the table are 
examples of what we typically use in practice and 
do not reflect a special merit or status.

Adult Neuropsychology
Adults are referred for a neuropsychological assess-
ment for a variety of reasons, including job require-
ments (e.g., pilots, law enforcement), legal (e.g., 
culpability, child custody), differential diagnosis (e.g., 
psychiatric vs. neuropsychological), and evaluation 
of medical conditions. Neuropsychological assess-
ment is critical for considering the consequences of 
acquired adult medical conditions affecting the brain 
and must consider both the cause of the dysfunction 
and, in many cases, the medications and other inter-
ventions used to treat it. As a result, careful review 
of premorbid history is essential practice, as well as 
review of factors such as the treatment protocol used, 
whether the problem is acute or chronic in nature, 
and loss versus recovery of function.

Common adult brain disorders. Approximately 
about 1.7 million people in the United States 
sustain a traumatic brain injury each year (Faul, 
Xu, &Wald, 2010). Individuals with moderate 
to severe traumatic brain injury have high rates 
of learning, memory, and psychosocial problems 
(Sabaz et al., 2014). Because traumatic brain injury 
often leads to tearing and shearing of white mat-
ter pathways, diffuse global processing problems 
rather than circumscribed, specific deficits are 
typical (Kinnunen et al., 2011), with attention, 
processing speed, learning and memory, language, 
visual–spatial, executive, academic, occupational, 
and intellectual functioning deficits reported 
(Hanks, Ricker, & Millis, 2004). Emotional conse-
quences include apathy and decreased emotional 
inhibition, as well as depression and anxiety.

Another white matter problem in adults is mul-
tiple sclerosis, a degenerative disorder marked by 
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TABLE 7.3

Major Medical Disorders and Neuropsychological Issues

Medical condition Major neuropsychological issues Associated issues

Prematurity and low 
birth weight

Inattention, poor self-regulation, social processing 
deficits, poor motor skills, low or variable intellectual 
functioning

May have ADHD inattentive type, internalizing 
disorders, separation anxiety, tic disorders, and 
adjustment or adaptive deficits

Neonatal stroke Inattention; poor visual–spatial, memory, problem 
solving, and cognitive flexibility; slow processing speed

Psychosocial adjustment may be impaired; apathy 
or ADHDinattentivetype

Cerebral palsy Seizure disorder common; intellectual and cognitive 
impairment, fine and gross motor impairment, learning 
and memory deficits,difficulty with attention and 
executive function

Psychosocial and socioemotionalconcerns; 
no consistent internalizing or externalizing 
psychopathology pattern

Neoplasms or  
tumors

Cerebellar and posterior fossa tumors common and lead 
to hydrocephalus; affects arousal, attention, learning, 
memory, and frontal–subcortical circuit executive 
function; sequential, linguistic, and visual–spatial 
processing may be impaired

If vermis affected, may lead to cerebellar cognitive 
affective syndrome and other psychopathologies 
depending on lesion; poor psychosocial 
adjustment requires adaptive and social skills 
instruction

Concussion (mild 
brain injury) or 
postconcussive 
syndrome

Attention, concentration, processing speed, reaction time, 
executive function, and hemispheric integration in 
postconcussive syndrome

ADHD and mood disorder symptoms; could include 
difficulties with academic performance and 
psychosocial adjustment

Traumatic brain 
injury

Primary injury includes diffuse axonal injury, and secondary 
injury may be more significant, with edema and intercranial 
pressure leadingto further damage; frontal–subcortical 
circuit executive and fluid reasoning deficits, but 
deficits inprocessing speed most common; difficulty 
with emotional self regulation and impulse control

Problems with socioemotional and social competence 
most likely, with ADHD diagnosis, depression, or 
emotional lability–mood swings; poor academic 
performance may be blamed on motivation, 
oppositional behavior, or difficulty adjusting to 
injury when it may in fact be biological in nature

Viral or bacterial 
encephalitis

Cognitive and intellectual functioning lower, with attention 
and memory interference;problem-solving, organization, 
and cognitive flexibility executive deficits likely

Depends on treatment and response regarding 
impairment; attention and disinhibition concerns 
lead to aggressive behavior, inattention, and 
depression symptoms

Lyme disease Persistent headache, confusion, and neuritislead to poor 
attention, auditory, and visual sequential processing 
deficits; fine motor coordination may be impaired; 
planning, memory retrieval, mental flexibility, and 
processing speed deficits

Internalizing disorders, autism-like features, 
even symptoms of potential thought disorder 
or schizophrenia symptoms; depressive; 
controversial–some suggest no lasting effects, 
especially if treated successfully with antibiotics

HIV/AIDS Decline in cognitive and intellectual functioning 
during disease progression; delay or regression in 
developmental milestones; multiple attention and 
executive problems lead to emotional–behavioral and 
learning disability

Medical symptoms and treatment may affect 
developmental status; socioemotional, 
behavioral, and psychosomatic complaints leadto 
both internalizing and externalizing disorders, 
with increased risk for psychiatric hospitalization

Fetal alcohol 
spectrum

Growth retardation and white matter hypoplasia lead to low 
arousal, increased activity, intellectual, academic, and 
executive deficits; learning and memory impairments 
lead to developmental delays; reaction time, 
psychomotor, decision speed, and fluency problems

ADHD symptoms lead to emotional irritability and poor 
self-regulation, with mix of internal and externalizing 
symptoms, and possibly early-onset bipolar 
disorder, poor interpersonal relationships, limited 
academic achievement, and social skills deficits

Lead exposure Attention and short-term memory, working memory, and 
visual verbal, visual, and fine motor impairments; lower 
intellectual functioning

Externalizing problems (e.g., ADHD and antisocial 
behavior) and achievement deficits common; 
controversial long-term impact

Epilepsy Attention, memory, language, fine motor, processing 
speed, mental flexibility, response inhibition, and 
working memory deficits; can be specific depending on 
type (e.g., absence leads to inattention, partial-complex 
leads to memory deficit)

ADHD (inattentive type more common) symptoms 
lead to poorfunctional and psychosocial 
outcomes; lower academic and occupational 
achievement;“temporal lobe personality” leads 
to mood, anxiety, and conduct problems

Note. ADHD = attention-deficit/hyperactivity disorder. Adapted from Neuropsychological Assessment and Intervention for 
Emotional and Behavior Disordered Youth: An Integrated Step-by-Step Evidence-Based Approach (p. XXX), by L. A. Reddy, 
A. Weissman, and J. B Hale (Eds.), 2013, Washington, DC: American Psychological Association. Copyright 2013 by the 
American Psychological Association.

BK-APA-HCL_VOL 3-150475-Chp07.indd   12 2/10/2016   11:19:15 AM

abaldin
Highlight

abaldin
Text Box
page no.needed



UNCORRECTED PROOFS ©
 A

MERIC
AN PSYCHOLOGIC

AL A
SSOCIA

TIO
N

Neuropsychological Assessment

13

TABLE 7.4

Examples of Neuropsychological Tests Commonly Used in Neuropsychological Assessment

Test battery or instrument Neuropsychological constructs measured

Child (C), Adult (A), 

or Child+Adult (B)

Halstead–Reitan Neuropsychological Test Battery
Category Testb Concept formation, fluid reasoning, learning skills, mental efficiency B
Tactual Performance Testb Tactile sensitivity, manual dexterity, kinesthetic functions, bimanual 

coordination, spatial memory, incidental learning
B

Sensory–Perceptual Examination Simple and complex sensory functions B
Finger Tapping Test Simple motor speed B
Trail Making Test, Part A and Part B Processing speed, graphomotor coordination, sequencing, 

number–letter facility (Trails B also requires working memory, 
mental flexibility, set shifting)

B

CMS
Stories Auditory attention, semantic long-term memory encoding and 

retrieval, sequencing and grammar, verbal comprehension, 
expressive language

C

Word Pairs Paired-associate task; auditory attention, learning novel word pairs C
Word Lists Selective reminding task; long-term memory encoding, storage, and 

retrieval of unrelated words
C

Dot Locations Visual–spatial memory encoding and retrieval (dorsal stream), 
susceptibility to interference

C

Faces Visual–facial memory encoding and retrieval (ventral stream) C
Comprehensive Test of Phonological Processing

Elision Phonological perception, segmentation, individual phonemes B
Blending Words Phonological assembly B
Sound Matching Phonological perception, segmentation, individual phonemes B
Phoneme Isolation Phonological perception, segmentation, individual phonemes B
Blending Nonwords Phonological assembly B
Segmenting Nonwords Phonological perception, segmentation, individual phonemes B
Memory for Digits Rote auditory memory B
Nonword Repetition Phonemic analysis, assembly, auditory working memory B
Rapid Color Naming Naming automaticity, processing speed, speed of lexical access, 

verbal fluency
B

Rapid Object Naming Object recognition, naming automaticity, processing speed, speed of 
lexical access, verbal fluency

B

Rapid Digit Naming Number automaticity, processing speed, speed of lexical access, 
verbal fluency

B

Rapid Letter Naming Letter automaticity, processing speed, speed of lexical access, verbal 
fluency

B

Delis–Kaplan Executive Function System
Sorting Test Problem solving, verbal and spatial concept formation, categorical 

thinking, flexibility of thinking on a conceptual task
B

Trail Making Test Mental flexibility, sequential processing on a visual–motor task, set 
shifting

B

Verbal Fluency Test Verbal fluency B
Design Fluency Test Visual fluency B
Color–Word Interference Test Attention and response inhibition B
Tower Test Planning, flexibility, organization, spatial reasoning, inhibition B
20 Questions Test Hypothesis testing, verbal and spatial abstract thinking, inhibition B
Word Context Test Deductive reasoning, verbal abstract thinking B

(continues)
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TABLE 7.4 (Continued)

Examples of Neuropsychological Tests Commonly Used in Neuropsychological Assessment

NEPSY–II
Auditory Attention and Response Set Sustained auditory attention, vigilance, inhibition, set maintenance, 

mental flexibility
C

Design Fluency Visual–motor fluency, mental flexibility, graphomotor responding in 
structured and unstructured situations

C

Animal Sorting Ability to formulate basic concepts and to transfer those concepts into 
action

C

Clocks Planning and organization and visual–perceptual and visual–spatial skills C
Inhibition Ability to inhibit automatic responses C
Phonological Processing Similar to WJIII Ga subtests; auditory attention, phonological 

awareness, segmentation, assembly
C

Comprehension of Instructions Receptive language, sequencing, grammar, simple motor response C
Repetition of Nonsense Words Auditory presentation of nonsense words; phonemic awareness, 

segmentation, assembly, sequencing, simple oral expression
C

Speeded Naming Rapid semantic access C
Word Generation Verbal productivity C
List Memory Memory for list of unrelated words over multiple learning trials; one 

delayed trial after interference list
C

Memory for Designs Visual–spatial memory; also requires maintenance of rules C
Memory for Faces Select previously viewed photo from an array C
Memory for Names Learn the names of line drawings of children’s faces over multiple trials C
Narrative Memory Recall of orallypresented narratives; recall of details and inferential 

comprehension
C

Sentence Repetition Rote auditory recall; grammatical knowledge C
Word List Interference Rote repetition of unrelated words, with each set of two followed by 

recall of both sets; working memory
C

Affect Recognition Matching photos expressing the same feeling: happy, sad, fear, anger, 
disgust, neutral

C

Theory of Mind Understand how others are feeling, understand false beliefs; also 
requires verbal comprehension and memory

C

Fingertip Tapping Simple motor speed, perseverance C
Imitating Hand Positions Visual perception, memory, kinesthesis, praxis C
Visuomotor Precision Visual–motor integration, graphomotor coordination without 

constructional requirements
C

Manual Motor Sequences Motor imitation C
Design Copying Visual perception of abstract stimuli, visual–motor integration, 

graphomotor skills
C

Arrows Spatial processing, visualization, line orientation, inhibition, no 
graphomotor demands

C

Block Construction Similar to WISC–III Block Design C
Geometric Puzzles Mental rotation, visual–spatial analysis, and attention to detail C
Picture Puzzles Visual discrimination, spatial localization, spatial localization, and 

visual spanning
C

Route Finding Visual–spatial relations and directionality C
Test of Memory and Learning—Second Edition

Memory for Stories See CMS Stories (Table 4.3 lists this and other CMS subtests) B
Word Selective Reminding Similar to CMS Word Lists, but no interference task B
Paired Recall See CMS Word Pairs B
Digits Forward Auditory rote memory, sequential recall, attention B
Digits Backward Similar to WISC–III and WJIII versions; more demands on attention, 

working memory, executive functions
B

Letters Forward Auditory rote memory, sequential recall, attention B
Letters Backward Working memory, attention, executive functions B
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Facial Memory See CMS Faces; good ventral stream measure B
Visual Selective Reminding Visual analogue to word selective reminding, with dots; dorsal stream, 

visual–motor coordination, praxis without visual discrimination
B

Abstract Visual Memory Visual discrimination of abstract symbols, recognition memory B
Visual–Sequential Memory Visual discrimination of abstract symbols, sequencing, praxis B
Memory for Location See CMS Dot Locations; good dorsal stream measure B
Manual Imitation Short-term visual–sequential memory, praxis B
Object Recall Visual and verbal presentation of objects with verbal recall over 

multiple trials.
B

Repeatable Battery for the Assessment of Neuropsychological Status
Immediate and Delayed Memory: List 

Learning
Learning list of unrelated words A

Immediate and Delayed Memory: Story 
Memory

Learning short story over two trials A

Visuospatial/Constructional: Figure Copy Measures direct copying of a complex geometric figure A
Visuospatial/Constructional: Line 

Orientation
Measures subject identification of matching lines from an array A

Language: Picture Naming Measures naming of object drawings A
Language: Semantic Fluency Measures rapid naming within category A
Attention: Digit Span See Digit Span A
Attention: Coding See Coding A
Delayed Memory: Figure Free Recall Measures free recall of previously copied figure A

Additional measures for hypothesis testing
Children’s Category Test (Boll, 1993) See Halstead–Reitan Category Test (Table 4.2) C
Wisconsin Card Sorting Test (Heaton 

et al., 1993)
Executive functions, problem solving, set maintenance, goal-oriented 

behavior, inhibition, ability to benefit from feedback, mental 
flexibility, perseveration

C

Tower of London (Culbertson & Zillmer, 
1998)

Planning, inhibition, problem solving, monitoring, and self-regulation B

Stroop Color–Word Test (Golden, 1978) See Cognitive Assessment System—Second Edition Expressive 
Attention (Table 4.4)

B

Rey–Osterrieth Complex Figure 
(Meyers & Meyers, 1995)

Visual–motor integration, constructional skills, graphomotor skills, 
visual memory, planning, organization, problem solving

B

Conners Continuous Performance 
Test,Third Edition (Conners, 2012)

Computerized measure of sustained attention, impulse control, 
reaction time, persistence, response variability, perseveration, 
visual discrimination

B

Hale-Denckla Cancellation Task Attention, concentration, visual scanning C
California Verbal Learning 

Test—Children’s Version (Delis, 
Kaplan, &Kramer, 1994)

Verbal learning, long-term memory encoding and retrieval, 
susceptibility to interference

Comprehensive Trail-Making Test 
(Reynolds, 2002)

Attention, concentration, resistance to distraction, cognitive flexibility 
and set shifting

B

Behavior Rating Inventory of Executive  
Function (Gioia et al., 2000)

Parent and teacher rating scales of behavioral regulation, 
metacognition; includes clinical scales assessing inhibition, 
cognitive shift, emotional control, task initiation, working memory, 
planning, organization of materials, and self-monitoring; includes 
validity scales assessing inconsistent responding and negativity

C

Test of Variables of Attention (Leark 
et al., 2007)

Computerized measure of sustained and selective attention B

Developmental Test of Visual–Motor 
Integration, Sixth Edition (Beery& 
Beery, 2010)

Visual–perceptual skills, fine motor skills, visual–motor integration C

Purdue Pegboard (Tiflin, 1948) Fine motor skills, bimanual integration, psychomotor speed B
Grooved Pegboard (Trites, 1977) Complex visual–motor–tactile integration, psychomotor speed 

(compare with simple sensory–motor integration)
B

Judgment of Line Orientation (Benton, 
1994)

See NEPSY Arrows (Table 4.7) B

(continues)
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demyelination. It results in physical, psychological, 
and cognitive deterioration as neural signals are 
delayed or degraded. Physical challenges related 
to multiple sclerosis include visual (double vision, 
blurring, decreasing acuity) and motor (dysarthria, 
weakness in upper limbs, ataxia, spastic paraplegia, 
spasms) problems (Samkoff & Goodman, 2011). 
Although performance on general assessments 
of intellectual functioning, basic attention, basic 
verbal skills, and procedural memory may be rela-
tively spared, semantic memory, word retrieval, 
visual–perceptual, novel problem solving, concept 
development, processing speed, shifting sets, and 
executive functioning are often negatively affected.
Approximately 50% of patients with multiple sclero-
sis have cognitive impairment caused by it, as well 

as the side effects of the medication, fatigue, anxiety, 
stress, and depression that accompany a chronic dis-
ease (LaRocca, 2011).

Cerebral vascular accidents, or strokes, although 
commonly associated with older adults, occur 
throughout the lifespan, beginning in utero. Neu-
ropsychological and psychological symptoms after 
a stroke vary in both location and magnitude, as 
well as secondary injury (bleeding, edema) that 
affects mental status, which is in part mediated by 
therapeutic hypothermia (Yenari & Han, 2012). 
Although the problems with spoken explicit lan-
guage and motor praxis are easily seen in patients 
with left-hemisphere cerebrovascular accident, 
patients who have right-hemisphere strokes are 
sometimes unaware of or in denial of their deficits, 

TABLE 7.4 (Continued)

Examples of Neuropsychological Tests Commonly Used in Neuropsychological Assessment

Oral and Written Language Scales, Second 
Edition (Carrow-Woolfolk, 1999)

Listening comprehension, oral expression, written expression; not limited 
to single-word responses, as are the PPVT–IV and EVT–II (see below)

B

Comprehensive Assessment of Spoken 
Language (Carrow-Woolfolk, 1999)

Language processing in comprehension, expression, and retrieval 
in these categories: lexical–semantic, syntactic, supralinguistic, 
pragmatic; the supralinguistic and pragmatic categories show 
promise in the assessment of right-hemisphere language skills

B

Clinical Evaluation of Language 
Fundamentals—Fifth Edition (Wiig, 
Semel, & Secord, 2013)

Assesses receptive and expressive language with the core subtests, 
but also allows assessment of language structure, language 
content, and memory; includes standardized observations in the 
classroom and assessment of pragmatic language skills, in addition 
to individual assessment

B

Test of Language Development—Primary 
and Intermediate (Newcomer & 
Hammill, 2008)

Primary version assesses phonology, semantics, and syntax; 
intermediate version assesses semantics and syntax

C

Wepman Auditory Discrimination 
Test—Second Edition (Wepman & 
Reynolds, 1987)

Auditory attention, phonemic awareness, phonemic segmentation, 
phoneme position (primary, medial, recent)

C

Peabody Picture Vocabulary Test, 
Fourth Edition (Dunn & Dunn, 2007)

Receptive vocabulary (visual scanning, impulse control); conormed 
with EVT–2 (see below)

B

Controlled Oral Word Association Test  
(Spreen & Benton, 1977)

See NEPSY–II Verbal Fluency (Table 4.7) B

Boston Naming Test (Kaplan, 
Goodglass,&Weintraub, 2010)

Expressive vocabulary, free-recall retrieval from long-term memory 
versus cued-recall retrieval (semantic–phonemic)

B

EVT–2 (Williams, 2007) Expressive vocabulary (picture naming); conormed with PPVT–4  
(see above)

B

Ruff Figural Fluency Test (Ruff, 1987) Nonverbal initiation, planning, and divergent reasoning A
Smedley Hand Dynamometer Hand strength B
Test of Memory Malingering 

(Tombaugh, 1996).
Distinguish between low performance due to poor effort and actual 

low performance
B

Note. CMS = Children’s Memory Scale; EVT–II = Expressive Vocabulary Test, Second Edition; PPVT–IV = Peabody 
Picture Vocabulary Test, Fourth Edition; WISC–III = Wechsler Intelligence Scale for Children, Third Edition;  
WJ III = Woodcock–Johnson III.
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in addition to experiencing the visual–spatial, fluid 
reasoning, and implicit language deficits expected 
with right-hemisphere dysfunction (Bryan & Hale, 
2001). Approximately 20% to 25% of stroke patients 
experience depression due to both brain damage and 
difficulty adjusting to cognitive and physical limita-
tions (Guido, 2010), but type of lesion might lead to 
a loss, release, or suppression of neuropsychological 
function.

As is the case with children, seizure disorders 
are notable for abnormal neuronal discharge, with 
occurrence varying significantly depending on sev-
eral factors. Symptoms are related to the brain areas 
involved and the type of seizure (e.g., generalized 
[tonic–clonic], partial [simple, complex], absence) 
and can lead to cognitive, adaptive, and psychosocial 
dysfunction, which is also complicated by seizure 
medications that reduce neural activity (Farina, 
Raglio, & Giovagnoli, 2015). Neuropsychological 
evaluation may be important in determining the 
impact of the lesions, but it is also sometimes used to 
examine patients with intractable seizures before and 
after surgery (e.g., Wada technique; Sherman et al., 
2011). A variety of tumors can also impair brain 
functioning, depending on type of tumor, medical 
care, and protective factors (Jalali & Dutta, 2012). In 
addition, a controversy exists as to whether patients 
treated with chemotherapy experience cognitive 
decline (e.g., “chemo fog”; Raffa, 2011). Neuro-
psychological assessment is vital in understanding 
how these disorders impair functioning and affect 
patients’ lives and care needs. It can also be used 
to monitor surgical treatment effects or medication 
effects on cognitive, adaptive, or occupational status.

Neuropsychological assessment in geriatric 
patients. Neuropsychological assessment offers 
a valuable complement to bedside instruments 
used by physicians such as the Montreal Cognitive 
Assessment and Mini-Mental State Examination 
in the evaluation of elderly patients (Ballard et al., 
2008). Longevity and increased public awareness 
of dementia has resulted in a greater focus on pro-
dromal dementia and more patients seeking neu-
ropsychological evaluation because of concerns 
about their declining memory, which suggests that 
more sophisticated and sensitive assessments are 

needed (Morris & Brookes, 2012). The combination 
of decreased performance on one or more cogni-
tive domains, with mostly preserved functioning in 
activities of daily living, and mild to no impairment 
in social or occupational functioning suggests mild 
cognitive impairment (Albert et al., 2011). Although 
not all mild cognitive impairmentleads to dementia, 
additional psychosocial concerns such as depres-
sion, previous head injuries, or specific genetic pro-
files (i.e., APP gene on chromosome 21, apoE gene 
on chromosome 19) make dementia more likely 
(Gabryelewicz et al., 2007; Smith & Rush, 2006).

Frontotemporal dementiais a common form 
of dementia with a fairly early onset (around age 
50). It is marked by significant changes in person-
ality, behavior, executive functioning, aphasia, 
or all of these depending on type. Variations of 
frontotemporal dementia include progressive non-
fluent (anomia with greater difficulty with verbs 
than nouns, labored speech), semantic dementia 
(gradual loss of memory for word meaning, agno-
sia), and behavioral or dysexecutive frontotempo-
ral dementia(impulsivity, aggression, restlessness, 
relatively preserved intellectual functioning early 
on; Welsh-Bohmer & Warren, 2006). Vascular 
dementia, a common form of dementia seen in 10% 
to 50% of adult cases (Cato & Crosson, 2006) can 
result in cognitive impairment without memory 
loss (Bowler& Hachinski, 2000). Vascular dementia 
is caused by damage resulting from hemorrhagic 
or ischemic damage, and may be misdiagnosed 
as Alzheimer’sdisease. The level of impairment is 
associated with the location and extent of damage 
sustained (see Table 7.5). Because there are often 
multiple events over time, the decline tends to be 
stepwise rather than progressive.

Cognitive impairment in geriatric patients can 
have many causes other than dementia and, in some 
cases, are reversible. Normal-pressure hydrocepha-
lus, while occurring throughout the lifespan, is most 
common in older adults and is caused by increased 
pressure from cerebrospinal fluid resulting in urinary 
incontinence, cognitive impairment, and gait prob-
lems. Treatment, including shunting, can reduce 
symptoms (Houston & Bondi, 2006; Twamley & 
Bondi, 2004). Other treatable conditions include 
delirium, hypothyroidism, diabetes, vitamin B12 and 

BK-APA-HCL_VOL 3-150475-Chp07.indd   17 2/10/2016   11:19:16 AM



UNCORRECTED PROOFS ©
 A

MERIC
AN PSYCHOLOGIC

AL A
SSOCIA

TIO
N

Hale, Wilcox, and Reddy

18

thiamine deficiencies, and sleep and breathing prob-
lems (Houston & Bondi, 2006). Hence, these other 
conditions should be screened and treated before 
continuing with a neuropsychological assessment to 
avoid confounding the results.

Differential diagnosis is particularly important 
in geriatric populations because many medical and 
psychological problems lead to similar symptoms, 
and comorbidity of medical, psychological, and 
neuropsychological conditions is common.Likewise, 
it is important to differentiate between age-related 
cognitive decline, mild cognitive impairment, 
various dementias (Twamley & Bondi, 2004), and 
other, potentially reversible causes of impairment in 
older adults. Rather than viewing psychogenic and 
neurological problems as a dichotomy, it is more 
accurate to view them as a bidirectionally informing 
continuum (Hartlage & D’Amato, 2008).

Multiple standardized neuropsychological mea-
sures with excellent technical quality are available to 
assess a variety of neuropsychological domains (e.g., 
attention, language, memory, executive function). 
Earlier, we provided a list of some of widely used 
standardized neuropsychological assessments for 
use in child and adult populations (see Table 7.5).

Most adults first seek a neuropsychological 
assessment when there is a perceived change in 
functioning; consequently, a baseline measure is 
seldom available. Several methods are currently 
used to estimate premorbid cognitive functioning, 
including preexisting data and assessments. Perfor-
mance on preexisting standardized assessments in 

high school and early adult life (e.g., SAT, Armed 
Services Vocational Aptitude Battery) are sometimes 
used, and other sources, such as education level 
and occupation, are easier to obtain. Educational 
level attained and occupation, although affected by 
cognitive functioning, are also significantly affected 
by other factors (e.g., study strategies, perseverance, 
interest level), reducing their utility. Finally, crys-
tallized measures, such as current performance on 
vocabulary tests, can be used to estimate premorbid 
functioning.

Patient performance on neuropsychological tests 
can influence results. Clinicians should distinguish 
among suboptimal performance, poor effort, and 
inflated reports of psychological symptoms, or exag-
geration. There are many reasons for malingering, 
including monetary gain (i.e., lawsuit, workmen’s 
compensation, disability benefits) and legal avoid-
ance (i.e., standing trial, not guilty by reason of 
insanity; Iverson, 2006). However, adults sometimes 
intentionally minimize or underreport symptoms for 
fear of losing independence if they appear impaired 
(Bush et al., 2005). Failing even one neuropsycho-
logical symptom validity measure may invalidate 
findings, accounting for almost 5 times the amount 
of variance in performance on neuropsychological 
assessments than actual brain damage (Fox, 2011). 
The American Academy of Clinical Neuropsychol-
ogy has recommended that all performance should 
be considered to potentially underestimate actual 
functioning if suboptimal effort is found on any 
measure (Heilbronner et al., 2009).

TABLE 7.5

Common Adult Disorders and Associated Neuropsychological Impairments

Alzheimer’s Parkinson’s Vascular Frontotemporal Lewy body

Orientation and 
attention

Normal to impaired Normal Impaired Normal Fluctuates

Memory Impaired immediate and 
severely impaired 
delayed retrieval and 
recognition

Impaired retrieval; 
normal 
recognition

Impaired retrieval; better 
recognition; poor 
procedural memory

May be normal early; 
strategy difficulty 
can interfere

Mildly impaired 
early; benefit 
from context

Executive functioning 
orproblemsolving

Severely impaired Severely impaired Can be more impaired 
than memory; poor 
concept formation

Impaired judgment; 
cognitive 
inflexibility

Impaired but 
variable
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Elderly patients are likely to experience physi-
cal limitations, including poor vision and hearing, 
motor impairment, limited stamina, and pain,that 
may impair their performance during testing. It 
is imperative that clinicians ensure patients use 
prescribed sensory aids (e.g., glasses, hearing aids) 
so that they are not measuring physical problems 
or fatigue instead of neuropsychological function-
ing. In addition, the challenge and novelty of the 
testing experience may lead to anxiety in older 
patients. As a result, shortening the sessions, tak-
ing more frequent breaks, and explaining what will 
happen next may be helpful in reducing perfor-
mance anxiety (Morris & Brookes, 2012). Special 
consideration must be taken for adults who may 
be prescribed multiple medications, some with 
adverse effects and interactions that have a nega-
tive impact on daily functioning and neuropsy-
chological assessment results. In addition, older 
adults have high rates of not taking medication 
as prescribed, either missing doses or taking mul-
tiple doses because of lapses in memory (Jamora, 
Ruff, & Connor, 2008). Benzodiazepines are often 
prescribed to older adults to treat anxiety and 
insomnia. Although medications may be helpful, 
sedation, dependence, increased risk for falls, cog-
nitive impairment, slowed processing speed, mem-
ory deficits, and attention problems may result.

A final consideration when working with geri-
atric populations is that many tests have not been 
normed on older adults and those that have been 
normed on older adults often do not differentiate 
between young-old and old-old adults or between 
various demographic groups or do not provide suf-
ficient discrimination between various neurological 
diagnoses (Morris & Brookes, 2012). Likewise, the 
norms for many neuropsychological tests are based 
on small samples that often do not include variabil-
ity in gender, education, and ethnicity, which could 
interfere with accurate interpretation of performance 
(Norman et al., 2011). Moreover, the norms that 
are published vary widely, resulting in significantly 
divergent interpretations of the same performance 
and vague description of how the norming data were 
collected, requiring clinicians to read the studies 
closely to determine which norms are appropriate in 
a given case (Mitrushina et al., 2005).

MAJOR ACCOMPLISHMENTS

Neuropsychological assessment has advanced 
understanding of the developmental pathways of 
brain-based child and adult disorders. It not only 
informs case conceptualization and diagnosis, but it 
also provides valuable information for intervention 
planning, implementation, and monitoring. Better 
understanding of brain-based impairments and their 
interrelationship with environmental determinants 
of behavior have led psychologists to use a neuro-
psychological framework for assessing symptom 
severity, diagnostic comorbidity, and intervention 
responsiveness with greater clinical acumen. It has 
grown from a specialty area designed to provide 
diagnostic information for brain-injured adults to 
one applied to people with typical and atypical brain 
functioning in home, school, occupation, and com-
munity settings.

Public awareness of the value of neuropsycho-
logical assessment in both diagnosis and inter-
vention (e.g., neurodevelopmental disorders, 
sports-related concussions, oncology, age-related 
cognitive decline), along with forensic legal inter-
pretation (Bush, MacAllister, & Goldberg, 2012) 
and third-party payers (Gasquoine, 2010), have 
increased the demands for neuropsychological 
assessments (e.g., Chelune, 2010).

The strong impetus for translating neuroscience 
into practice has led to changes in literature, train-
ing, and organizational recognition. One notable 
change is the proliferation of books on neuropsy-
chological assessment across settings.American 
Psychological Association–accredited psychology 
doctoral programs, and many state licensure boards, 
require courses on the biological bases of behavior, 
and more recently neuropsychologists have been 
called on to teach these courses. Neuropsychology 
postdoctoral programs, training institutes, and con-
tinuing education training have grown to meet the 
demand for advanced training in neuropsychologi-
cal assessment.

Relatedly, international and national organiza-
tions such as the American Academy of Pediatric 
Neuropsychology, American Academy of Clinical 
Neuropsychology, National Academy of Neuropsy-
chology, International Neuropsychological Society, 
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Society of Neuroscience, and the American Psy-
chological Association all recognize the benefits of 
neuroscience and neuropsychology in clinical diag-
nosis and intervention.Likewise, the federal govern-
ment (e.g., National Institute of Mental Health, U.S. 
Department of Education’s Institute of Education 
Sciences) has set clinical and translation research as 
a top priority for grant funding.

LIMITATIONS

There are several limitations to neuropsychologi-
cal assessment. Probably one of the most important 
limitations is its financial cost—both the cost to the 
trainee learning how to conduct neuropsychological 
evaluations and the cost to patients who undergo 
them. However, the cost of not effectively assessing 
and treating child and adult disorders may be even 
higher (e.g., Pritchard et al., 2014).

Another limitation concerns the psychometric 
approaches to study interrelationships among brain 
systems, as noted earlier, in which testing is often 
completed in a single day of extensive testing. This 
atheoretical psychometric approach using tests 
deemed “neuropsychological” is problematic in 
that interpretation is typically based on a cookbook 
approach. In a cookbook approach, a high score 
means a client is good in that construct, whereas a 
low score means the client has a deficit in that con-
struct. However, research has recognized that similar 
scores may mean different things for different chil-
dren or adults (Hale & Fiorello, 2004). Nomothetic 
representations of data serve as a foundation for 
idiographic interpretation, but they are not sufficient 
to account for the performance of all individuals, 
especially those with disabilities. After nomothetic 
explanations have been explored and exhausted, fur-
ther fine-grain analysis of data requires idiographic 
examination of a child’s pattern of performance, 
with any systematically derived hypothesis evaluated 
to ensure ecological and treatment validity.

FUTURE DIRECTIONS

Neuropsychological research has evolved from 
viewing individual functioning from a categori-
cal perspective (normal vs. abnormal) to viewing 

it from a neurodimensional perspective grounded 
in brain–behavior relationships (Schneider et al., 
2013). A neurodimensional perspective recognizes 
that phenotypic presentation for any individual is 
highly variable and dependent on both the neurobi-
ology of individual differences and the environmen-
tal determinants that shape them. Understanding the 
underlying psychological processes is more impor-
tant than any summative score that hides individual 
differences in brain functioning (e.g., Luria, 1980). 
Because inferences need to be supported with addi-
tional evidence, findings must be integrated across 
historical, cognitive, neuropsychological, academic, 
and behavioral data to ensure they have concurrent 
and ecological validity (Fiorello et al., 2010) and 
used to guide intervention. In the future, we antici-
pate that neuropsychological assessment will con-
tinue to proceed in this direction.

Evidence has shown that the brain is neither 
static nor unresponsive; it leads to brain changes that 
ameliorate disability (Koziol et al., 2013). To accom-
plish the linking of assessment to intervention, con-
sultation methods after evaluation have been used in 
both group and single-subject research to establish 
treatment efficacy (Fenwick et al., 2015). Relatedly, 
research and neuroimaging have increasingly shown 
that the brain is much more malleable, or plastic, 
than previously thought and that the clinical pre-
sentations of individuals may be highly modifiable 
(Koziol et al., 2013). More work in the future will 
likely determine the parameters of improvement in 
brain functioning with targeted interventions. This 
also suggests that incorrect or delayed evaluations 
may lead to a more routinized, automatic problems, 
which will prove more difficult to overcome, even 
with intensive intervention (Koziol, et al., 2013).

In the future, psychologists will probably pursue 
greater interdisciplinary collaboration and consulta-
tion with professionals who conduct neuroimag-
ing and neurology research. The development of 
neuroimaging technologies provides unprecedented 
windows into the neurobiology of many child and 
adult mental disorders (see Volume 2, Chapter 23, 
this handbook).In the future, information from 
neuroimaging and neuropsychological assess-
ment will be combined to offer a more in-depth 
understanding of brain–behavior relationships for 
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different populations, for instance, the FSC differ-
ences among children with ADHD, OCD, and tic 
disorders. Given these benefits, future validation of 
neuropsychological assessment tools will profit from 
the inclusion of neuroimaging studies to show the 
relationship between performance differences and 
brain changes and discriminant validity studies to 
reveal their sensitivity and specificity.

Despite advances in neuroscientific evidence, 
research on the neurodevelopment of functional 
brain systems is a critical need (Riccio & Reyn-
olds, 2013). Future studies will probably examine 
the ecological and treatment validity of assessment 
tools, including whether tests are measuring func-
tional skills and predicting learning and behavior in 
natural environments (Reddy et al., 2013). Future 
research will also examine how neuropsychological 
assessment relates to higherorder cognitive function-
ing and how this influences learning, self-regulation, 
and environmental adaptation (Koziol et al., 2013; 
Riccio & Reynolds, 2013).

As the science emerges to guide practice, neuro-
psychological assessment offers new directions for 
clinical practice. Although most training programs 
require at least one course on biological bases, this 
minimum will be expanded for all psychologists and 
other professionals working with children and adults.

Training must consider how neuropsychologi-
cal functions intersect with complicated school and 
occupational systems as well as how data gathered 
through neuropsychological assessment can inform 
individualized interventions.Taken together, the 
significant demand for training and innovation in 
neuropsychological assessment will continue to grow 
and likely expand with new integrated health care 
and education systems. Perhaps then people will real-
ize that conducting neuropsychological assessment 
for intervention purposes is, in essence, a clinical 
endeavor designed to change brain functioning.
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