
Such tools should not only evaluate the underlying pro-
cesses necessary for effi  cient thinking and behavior but 
also provide for the development of eff ective interven-
tions and address the question of prognosis.

FROM NEUROPSYCHOLOGY THEORY 
TO ASSESSMENT

Luria’s theoretical account of dynamic brain function is 
perhaps one of the most complete (Lewandowski & ScoĴ , 
2008). Luria conceptualized four interconnected levels 
of brain–behavior relationships and neurocognitive dis-
orders that the clinician needs to know: the structure of 
the brain, the functional organization based on structure, 
syndromes and impairments arising in brain disorders, 
and clinical methods of assessment (Korkman, 1999). His 
theoretical formulations, methods, and ideas are articu-
lated in works such as Higher cortical functions in man (1966, 
1980) and The Working Brain (1973). Luria viewed the brain 
as a functional mosaic, the parts of which interact in dif-
ferent combinations to subserve cognitive processing 
(Luria, 1973). There is no area of the brain that functions 
without input from other areas; thus, integration is a key 
principle of brain function within the Lurian framework. 
Cognition and behavior then result from an interaction of 
complex brain activity across various areas. Luria’s (1966, 
1973, 1980) research on the functional aspects of brain 
structures formed the basis for the development of the 
planning, aĴ ention, simultaneous, successive processing 
(PASS) theory, initially described by Das, Naglieri, and 
Kirby (1994) and operationalized by Naglieri and Das 
(1997a) in the Cognitive Assessment System (CAS).

In the Lurian framework, cognitive functions, such 
as aĴ ention, executive functions, language, sensory 
perception, motor function, visuospatial facilities, and 
learning and memory, are complex capacities. They are 
composed of fl exible and interactive subcomponents 
that are mediated by equally fl exible, interactive, neural 
networks (Luria, 1962, 1980). These cognitive functions 
could be conceptualized as three separate but connected 
“functional units” that provide four basic psychologi-
cal processes. The three brain systems are referred to as 

INTRODUCTION

Pediatric neuropsychology has become an important fi eld 
for understanding and treating developmental, psychiat-
ric, psychosocial, and learning disorders. By addressing 
both brain functions and environmental factors intrinsic 
in complex behaviors, such as thinking, reasoning, plan-
ning, and the variety of executive capacities, clinicians 
are able to off er needed services to children with a vari-
ety of learning, psychiatric, and developmental disorders. 
Brain–behavior relationships are investigated by neurop-
sychologists by interpreting several aspects of an indi-
vidual’s cognitive, language, emotional, social, and motor 
behavior. Standardized instruments are used by neurop-
sychologists to collect information and derive inferences 
about brain–behavior relationships. Technology, such 
as magnetic resonance imaging (MRI), functional MRI 
(FMRI), positron emission tomography, computerized 
tomography, and diff usion tensor imaging, has reduced 
the need for neuropsychological tests to localize and 
access brain damage. Neuropsychological tests, however, 
play an important role in identifying the cognitive pro-
cesses, or abilities, necessary for eff ective thinking, learn-
ing, and behaving, while also allowing for judgments 
regarding the integrity of the brain. Traditional neuropsy-
chological testing and evaluation takes a cortical-centric 
approach to understanding brain–behavior relationships. 
Neuropsychological tests can also be utilized as one way 
to assess the integrity of cortical–subcortical functional 
networks such as the frontostriatal system among others 
(Koziol, 2009). In fact, we believe both cortical and sub-
cortical networks are important for basic neuropsycho-
logical processes to manifest effi  ciently.

A review of a neuropsychological test compendiums 
reveal that many tests are not based on well-developed 
neuropsychological theory and oĞ en use only a small 
number of subjects in the normative samples (Strauss, 
Sherman, & Spreen, 2006). Alexander Luria advocated 
for a theory-driven, observational-oriented, and fl exible 
approach to assessment (Witsken, Stoeckel, & D’Amato, 
in press). A conceptualization of human cognitive func-
tioning like the one described by Luria can guide the 
development of neuropsychological assessment tools. 
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unit), and simultaneous and successive (second unit) cog-
nitive processes. According to Luria, the brainstem, the 
diencephalon, and the medial regions of the cortex are 
the primary locations for the fi rst of the three functional 
units of the brain, the AĴ ention-Arousal system (Luria, 
1973). This unit is composed specifi cally of the midbrain, 
medulla, thalamus, and hypothalamus. These structures 
work in concert to maintain the appropriate cortical tone. 
Recent formulations of these regions suggest that some 
structures at the level of diencephalic and medial regions 
have reciprocal connections to the cortex through a vari-
ety of subcortical circuitries potentially infl uencing a 
wide range of behaviors (Koziol, 2009).

AĴ ention is a basic component of intelligent behav-
ior involving allocation of resources and eff ort. Arousal, 
aĴ ention, eff ort, and capacity are concepts that have a 
complex relationship and importance for understand-
ing behavior. When a person is required to pay aĴ ention 
to only one dimension of a multidimensional stimu-
lus array, inhibition of responding to other (oĞ en more 
salient) stimuli and the allocation of aĴ ention to the cen-
tral dimension are required. Luria stated that optimal 
conditions of arousal are needed before the more com-
plex forms of aĴ ention involving “selective recognition of 
a particular stimulus and inhibition of responses to irrel-
evant stimuli” (Luria, 1973, p. 271) can occur. This way of 
conceptualizing aĴ ention is analogous to such contempo-
rary models as Mirsky and Duncan (2001, 2003) in which 
focus, shiĞ , sustain, and stabilization of aĴ ention are nec-
essary before complex learning can take place. Moreover, 
the second and third functional units can operate eff ec-
tively only aĞ er individuals are suffi  ciently aroused and 
their aĴ ention is adequately focused.

The occipital, parietal, and temporal (particularly 
medial temporal portions) lobes posterior to the cen-
tral sulcus of the brain are associated with the second 
functional unit. Information from the external world is 
received, processed, and retained within this unit. Thus, 
the major function of the second functional unit is sensory 
reception and integration (Semrud-Clikeman & Teeter 
Ellison, 2009). The areas of the second functional unit cor-
respond to their sensory modality: temporal for auditory 
stimuli, parietal for tactile, and occipital for visual. This 
functional unit is hypothesized to be guided by three 
functional laws: (1) During development, the makeup of 
cortical zones does not remain the same; (2) the specifi c-
ity of function of the cortical zones decreases with devel-
opment; and (3) an increase in lateralization of function 
increases with development (Luria, 1980). This hierarchy 
is further subdivided into zones. The primary zones of 
these structural units employ modality-specifi c groups 
of neurons to receive impulses from the sensory organs, 
while the secondary zones of these structures surround 
the primary zones with associative neurons that enable 
incoming excitation to be conveyed to the tertiary zones. 
These tertiary zones are responsible for integrating and 
organizing the excitation arriving from the diff erent 
sensory structures and converting the stimuli that are 

“functional” units because the neuropsychological mech-
anisms work in separate but interrelated systems. In other 
words, multiple brain systems mediate complex cognitive 
functions. For example, multiple brain regions interact to 
mediate aĴ entional processes (Mirsky, 1996). The execu-
tive functions subserved by the third functional unit, as 
described by Luria, regulate the aĴ entional processes 
of the fi rst functional unit in sustaining the appropriate 
level of arousal and vigilance necessary for the detection 
and selection of relevant details from the environment. 
Consider the case of response inhibition; the executive 
function of inhibition allows a student to resist or inhibit 
responding to salient, but irrelevant details on a task. 
Response inhibition allows the student to sustain focus, 
over time, on task-relevant features.

The brain systems described earlier are consistent 
with the four psychological processes identifi ed by the 
PASS theory (Naglieri & Das, 1997b). Luria (1973) stated 
“each form of conscious activity is always a complex 
functional system and takes place through the combined 
working of all three brain units, each of which makes its 
own contribution” (p. 99). In other words, the four pro-
cesses form a “working constellation” (Luria, 1966, p. 70) 
of cognitive activity. Thus, a child or an adult can use dif-
ferent combinations of the four psychological processes 
in conjunction with his/her knowledge and skills to per-
form a task. Although eff ective functioning is achieved 
through the appropriate combination of all processes 
as demanded by the task, each process is not equally 
involved in every task. For example, reading comprehen-
sion may predominately involve one process, while read-
ing decoding can be strongly dominated by another (Das 
et al., 1994). Or, basic math calculation may require more 
of one process, while math reasoning tasks may require 
a diff erent cognitive process. For example, learning basic 
math calculation operations may initially require a basic 
step-by-step approach. Understanding math reasoning 
problems, however, requires holding multiple elements 
of the task in memory, surveying the elements and mak-
ing decisions about these elements before solving the 
problem. Das and Naglieri and their colleagues used 
Luria’s work as a blueprint for defi ning the basic neurop-
sychological processes that underlie human performance 
(Naglieri, 2003). Their eff orts represent for the fi rst time 
that a specifi c researched neuropsychological theory 
was used to provide an alternative conceptualization of 
human intelligence.

THREE FUNCTIONAL UNITS DESCRIBED

Luria (1973) provided considerable evidence for the neu-
ropsychological processes associated with each of the 
three functional units and their association with specifi c 
regions of the brain. Briefl y stated, these three functional 
units have been used by Naglieri and Das (1997b) as the 
basis of planning (third functional unit), aĴ ention (fi rst 
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tests compared to children with aĴ ention-defi cit hyper-
activity disorder (ADHD) and normally developing chil-
dren (Wilkinson & Sermund-Clikeman, 2008).

Simultaneous processing involves working with 
interrelated stimuli, whereas successive processing is a 
mental activity by which a person processes stimuli in 
a specifi c serial order to form a chain-like progression. 
Successive processing involves both the recognition of 
stimuli in sequence and the formation of sounds and 
movements in order. For example, successive processing 
is involved in the decoding of unfamiliar words, produc-
tion of syntactic aspects of language, and speech articula-
tion. Following a sequence such as the order of operations 
in a math problem is another example of successive pro-
cessing. This is almost the inverse of simultaneous pro-
cessing, which involves integration of separate elements 
into groups. Most real life situations will require both of 
these processes to become activated to some degree.

The prefrontal areas of the frontal lobes of the brain 
are associated with the third functional unit (Luria, 
1980). The prefrontal cortex is well connected with every 
distinct functional unit of the brain (Goldberg, 2009). 
This unit is mostly responsible for output planning and 
is involved with most behaviors we typically consider 
as executive functions and, more recently, as executive 
function capacities (McCloskey, Perkins, & Van Diver, 
2009). The third functional unit is also further diff erenti-
ated into three zones, with the primary zone in the motor 
strip of the frontal lobe being concerned with motor out-
put. The secondary zone is responsible for the sequenc-
ing of motor activity and speech production, whereas the 
tertiary zone is primarily involved with behaviors typi-
cally described as executive functions. Damage to any 
of several areas of the frontal regions has been related 
to diffi  culties with impulse control, learning from one’s 
mistakes, delay of gratifi cation, and aĴ ention. Because 
the third functional unit has rich connections with other 
parts of the brain, both cortical and subcortical, there can 
be forward and backward infl uences to and from other 
regions such as the thalamic, hypothalamic, and limbic 
areas. Additionally, a growing body of evidence points 
to a network of connected regions in the adjacent frontal 
and parietal lobes, which have been implicated in higher-
order processing such as aĴ ention, decision making, and 
intelligence (Kolb & Whishaw, 2009).

Luria stated that “the frontal lobes synthesize the 
information about the outside world … and are the means 
whereby the behavior of the organism is regulated in con-
formity with the eff ect produced by its actions” (Luria, 
1980, p. 263). The frontal lobes provide for the program-
ming, regulation, and evaluation of behavior and enable 
the child to ask questions, develop strategies, and self-
monitor (Luria, 1973). Other responsibilities of the third 
functional unit include the regulation of voluntary activ-
ity, conscious impulse control, and various linguistic skills 
such as spontaneous conversation. The third functional 
unit provides for the most complex aspects of human 
behavior, including personality and consciousness (Das, 

received in a specifi c linear order into simultaneously 
processed groups (Luria, 1973). The secondary zones are 
involved in the input of data and integration of informa-
tion. These zones process information sequentially and 
connect crossmodally with several stimuli impinging on 
the brain at a time. For example, reading is an integration 
of both visual and auditory material, and mathematics is 
the integration of visual material with the knowledge of 
numbers and quantity.

There are secondary zones for auditory, tactile, and 
visual information. The auditory secondary zone lies 
within the secondary regions within the temporal lobes 
and involves the analysis and synthesis of sounds and 
the sequential analysis of phonemes, pitch, tone, and 
rhythm. The secondary tactile zone is within the parietal 
lobe and is involved in the recognition of complex tactile 
stimuli and two-point discrimination, for example. The 
secondary visual zone borders the primary visual cor-
tex of the occipital lobe. Visual discrimination of leĴ ers, 
shapes, and fi gures are related to it. Traditional intelli-
gence tests are hypothesized to measure some aspects of 
the second functional unit (Semrud-Clikeman & Teeter 
Ellison, 2009). Because the second functional unit can be 
considered as the center for analysis, coding, and storage 
of information, damage to the structures forming the sec-
ond functional unit can result in diffi  culty with academic 
areas such as basic reading, writing, and math skills.

Tertiary zones process and integrate information 
from all sensory areas. This integration of information 
from various modalities occurs through simultaneous 
processing. For example, some math involves the integra-
tion of both visual materials and knowledge of number 
quantity. Math reasoning, in the form of word problems, 
may additionally involve the integration of grammatical 
skills, analysis of auditory information, and the compre-
hension of auditory or wriĴ en material. Damage to these 
zones has been related to lower measured intelligence 
and diffi  culties across several basic academic areas.

Simultaneous processing and successive processes are 
subserved by the second functional unit. Simultaneous 
processing is a mental activity by which a person inte-
grates stimuli into interrelated groups or a whole. For 
example, to follow multistep directions, the relationships 
among the diff erent parts of what is said must be cor-
rectly understood. Reading unfamiliar words that are 
initially diffi  cult to decode and then are later quickly 
and eff ortlessly recognized as a whole word is another 
example of a task initially demanding successive process-
ing, followed by the effi  cient simultaneous processes of 
reading the word as a whole unit. Children presenting 
with diffi  culties performing on tasks that require learn-
ing knew information by associating it with other infor-
mation may have defi cits in simultaneous processing. 
Diffi  culty in integrating visual information may be a pri-
mary defi cit in children with nonverbal learning disabili-
ties. These children have been found to do more poorly 
on measures that demand simultaneous processing such 
as visual–motor integration and visual–perceptual skill 
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area can cause disorganization in the entire functional 
system (Varnhagen & Das, 1986). Thus, many behaviors 
may be impacted by a disruption caused by a lesion, 
damage, or underdeveloped structures. For example, 
lesions or damage to the prefrontal cortex, with its com-
plex connections with other areas of the brain including 
several subcortical areas, may result in aff ective dissocia-
tions, impaired executive functions, poor judgment and 
processing, or intellectual defi cits.

Luria believed that a child’s cultural experience is a 
signifi cant infl uence on the functional units and also a 
necessary foundation that aids the development of human 
cognition (Luria, 1979). The organization of the brain 
into functional units also accounts for the interaction of 
cultural infl uences and biological factors within higher 
cognition. Luria (1979) notes “. . .  the child learns to orga-
nize his memory and to bring it under voluntary control 
through the use of the mental tools of his culture” (p. 83). 
Kolb, Gibb, and Robinson (2003) also wrote that although 
“the brain was once seen as a rather static organ, it is now 
clear that the organization of brain circuitry is constantly 
changing as a function of experience” (p. 1). Various 
brain systems are highly modifi able by experience and 
dependent on experience only during particularly sen-
sitive time periods, and other systems remain capa-
ble of changing by experience throughout life (Neville, 
2006; Neville & Stevens, 2008). Similarly, Vygotsky (1976) 
described this interplay when he described speech as a 
self-regulatory function. Self-talk  functions, such as self-
guidance and self-regulation, allows children to think 
about their mental activities and behaviors while select-
ing diff erent courses of action. These functions are the 
foundation for higher cognitive processes (e.g., controlled 
aĴ ention, deliberate memorization and recall, categoriza-
tion, planning, problem solving, abstract reasoning, and 
self-refl ection). Stuss and Benson (1990) described this 
interplay as follows:

The adult regulates the child’s behavior by command, 
inhibiting irrelevant responses. His child learns to speak, 
the spoken instruction shared between the child and adult 
are taken over by the child, who uses externally stated and 
oĞ en detailed instructions to guide his or her own behav-
ior. By the age of 4 to 4 ½, a trend towards internal and con-
tract speech (inner speech) gradually appears. The child 
begins to regulate and subordinate his behavior according 
to his speech. Speech, in addition to serving communica-
tion thought, becomes a major self-regulatory force, creat-
ing systems of connections for organizing active behavior 
inhibiting actions irrelevant to the task at hand (p. 34).

Culture infl uences the development of higher cogni-
tive functioning through a variety of diff erent channels. 
Luria (1979) emphasized the importance of the frontal 
lobes in language, organization and direction of behav-
ior, and speech as a cultural tool that furthers the devel-
opment of the anterior brain region and self-regulation. 
Cultural experiences accelerate the use of planning and 
self-regulation and other cognitive processes. Luria 
(1979) suggested that abstraction and generalizations 

1980). A reciprocal relationship exists between the fi rst 
and third functional units. The higher cortical systems 
both regulate and work in collaboration with the fi rst 
functional unit while also receiving and processing infor-
mation from the external world and determining an indi-
vidual’s dynamic activity (Luria, 1973). It is infl uenced by 
the regulatory eff ects of the cortex, and it also infl uences 
the tone of the cortex. The ascending and descending sys-
tems of the reticular formation enable this relationship 
by transmiĴ ing impulses from lower parts of the brain to 
the cortex and vice versa (Luria, 1973). Thus, damage to 
the prefrontal area can alter this reciprocal relationship 
so that the brain may not be suffi  ciently aroused for com-
plex behaviors requiring sustained aĴ ention. Goldberg 
(2009) describes a breakdown in any portion of the com-
plex looplike interactions between the prefrontal, ventral 
brain stem and posterior cortex as producing symptoms 
of aĴ ention defi cit.

The connection between units also links the psycho-
logical processes that are routed in each of the functional 
units. For the PASS theory, this means that psychologi-
cal processes of aĴ ention and planning are necessarily 
strongly related because planning oĞ en has conscious 
control of aĴ ention. In other words, one’s limited aĴ en-
tional resources are dictated by the plan for one’s behav-
ior. However, aĴ ention and the other PASS processes are 
infl uenced by many variables other than planning. One 
of these infl uences is the environment. Novel encoun-
ters within daily life demand that we act in one way 
or the other. Several PASS processes can be involved as 
we make judgments about similarities and diff erences 
between past situations and the present demands while 
hypothesizing possible outcomes of our actions as we act 
on the environment.

FUNCTIONAL UNITS: INTERACTIONS 
AND INFLUENCES

Luria’s organization of the brain into functional units was 
not an aĴ empt to map out the precise locations where 
specifi c areas of higher cognition took place. In fact, Luria 
believed no part of the brain works by itself. Thus, no 
cognitive task solely requires simultaneous, successive 
planning or aĴ ention processing or any other process, but 
rather, it is a maĴ er of emphasis. He stated, “… perception 
and memorizing, gnosis and praxis, speech and think-
ing, writing, reading and arithmetic, cannot be regarded 
as isolated or even indivisible ‘faculties’ …” (Luria, 1973, 
p. 29). That is, an aĴ empt to identify a fi xed cortical locale 
for any complex behavior is a mistaken endeavor. Instead, 
the brain should be conceptualized as a functioning whole 
composed of units that provide purpose.

Activities such as reading and writing can be evalu-
ated and seen as constellations of activities related to spe-
cifi c working zones of the brain that support them (Luria, 
1979). This means that since the brain operates as an inte-
grated functional system, even a minor disruption in an 
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spontaneously and reliably (Lezak, Howieson, & Loring, 
2004). McCloskey et al. (2009) identify two key dimen-
sions that unify several diverse defi nitions of executive 
functions. To some degree, all defi nitions address compo-
nents that direct and cue other processes, and all address 
functions that link activation to the frontal lobe regions. 
These skills are essential for fulfi lling most daily respon-
sibilities and maintaining appropriate social behavior. 
A variety of assessment tools that have been proposed 
to assess executive functions oĞ en yield confl icting data 
given the very broad defi nition of these functions (e.g., 
for a review of this issue in the assessment of ADHD, see 
Barkley, 1997). Planning in the PASS theory off ers a more 
fi nite description that may be characterized as executive 
function.

AĴ ention is a cognitive process that is closely con-
nected to the orienting response. Brain structures within 
Luria’s fi rst functional unit, the reticular formation, allow 
one to focus selective aĴ ention toward a stimulus over a 
period of time without the loss of aĴ ention to other com-
peting stimuli. The longer the aĴ ention needed, the more 
the activity necessitates vigilance. Intentions and goals 
mandated by the planning process control aĴ ention, 
whereas knowledge and skills play an integral part in the 
process as well. The aĴ ention work of Schneider, Dumais, 
and Shiff rin (1984) and the aĴ ention selectivity work of 
Posner and Boies (1971), which relates to deliberate dis-
crimination between stimuli, are similar to the way that 
the aĴ ention process was conceptualized. Planning pro-
cesses regulate a variety of other processes, including 
aĴ ention.

Simultaneous processing is a necessity for sorting 
information into groups or a coherent whole. The abil-
ity to recognize paĴ erns as interrelated elements is made 
possible by the parieto–occipital–temporal brain regions. 
Because of the substantial spatial characteristics of most 
simultaneous tasks, there is a visual–spatial dimension to 
activities that demand this type of process. Conceptually, 
the examination of simultaneous processing is achieved 
using tasks that could be described as involving visu-
al–spatial reasoning, found in progressive matrices 
tests like those developed by Penrose and Raven (1936). 
Simultaneous processing is not, however, limited to non-
verbal content, as demonstrated by the important role it 
plays in the grammatical components of language and 
comprehension of word relationships, prepositions, and 
infl ections (Naglieri, 1999). This is most apparent in the 
inclusion of the Verbal–Spatial Relationship subtest in the 
CAS (Naglieri & Das, 1997a). Typically, however, matrices 
tests have been included in the so-called nonverbal scales 
of intelligence tests such as Wechsler Nonverbal Scale of 
Ability (Wechsler & Naglieri, 2006), the perceptual reason-
ing portion of Wechsler Intelligence Scale for Children—Fourth 
Edition (WISC-IV; Wechsler, 2003), Stanford-Binet–FiĞ h 
Edition (Roid, 2003), Naglieri Nonverbal Ability Test (Naglieri, 
1997), and Kaufman Assessment BaĴ ery for Children–Second 
Edition (K-ABC2; Kaufman & Kaufman, 2004), and a 
Simultaneous Processing Test (Naglieri & Das, 1997).

are themselves products of the cultural environment. 
Children learn, for example, to selectively pay aĴ ention 
to items that are pertinent through conversations and 
playful interactions with adults. Even simultaneous and 
successive processes are infl uenced by cultural experi-
ences (e.g., learning dances, poems, game rules). Naglieri 
(2003) summarized research that showed that the infl u-
ence of social interaction on children’s use of plans and 
strategies resulted in improvements in performance on 
academic tasks. Luria’s concept of functional units and 
their relationship to the larger sociocultural context pro-
vides the foundation for the PASS theory.

FROM THE THREE FUNCTIONAL UNITS TO 
THE PASS THEORY

The four processes in the PASS theory represent a fusion 
of cognitive and neuropsychological constructs including 
executive functioning (planning); selective, sustained and 
shiĞ ing aĴ ention (aĴ ention); visual–spatial tasks (simul-
taneous); and serial features of language and memory 
(Successive; Naglieri & Das, 2005). These four processes 
are more fully described in the sections that follow.

As one of the prominent capacities that diff erenti-
ate humans from other primates, planning is associated 
with the prefrontal cortex. The prefrontal cortex “plays 
a central role in forming goals and objectives and then 
in devising plans of action required to aĴ ain these goals. 
The cognitive processes required to implement plans, 
coordinate these activities, and apply them in a correct 
order are subserved by the prefrontal cortex. Finally, the 
prefrontal cortex is responsible for evaluating our actions 
as success or failure relative to our intentions” (Goldberg, 
2009 p. 23).

Planning helps one to achieve goals through the 
development of strategies necessary to accomplish tasks 
for which a solution is required. Therefore, planning is an 
essential ability to all activities that demand the child or 
adult to fi gure out how to solve a problem. This includes 
self-monitoring, impulse control, and making, assess-
ment, and implementation of a plan. Thus, planning 
allows for the generation of solutions, discriminating use 
of knowledge and skills, and control of aĴ ention, simul-
taneous, and successive processes (Das, Kar, & Parrila, 
1996).

The essential dimension of the construct of planning 
as defi ned by Naglieri and Das (1997b) is very similar to 
the description of executive function provided by others 
(see Naglieri & Goldstein, 2006). For example, O’Shanick 
and O’Shanick (1994) describe executive functions as 
including the abilities to formulate and set goals, assess 
strengths and weaknesses, plan and/or direct activities, 
initiate and/or inhibit behavior, monitor current activ-
ities, and evaluate results. Executive functions include 
abilities to formulate a goal, plan, carry out goal-di-
rected behaviors eff ectively, and monitor and self-correct 
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was determined by the theory and not infl uenced by pre-
vious views of ability. The CAS was standardized on a 
sample of 2,200 children aged 5–17 years who were repre-
sentative of the U.S. population on a number of important 
demographic variables. The sample is a nationally repre-
sentative, stratifi ed sample based on gender, race, ethnic-
ity, region, community seĴ ing, classroom placement, and 
parental education (see Naglieri & Das, 1997b, for more 
details).

ADMINISTRATION AND SCORING

There are two versions of the CAS. The Standard BaĴ ery 
contains all 12 subtests, whereas the Basic BaĴ ery is made 
up of only eight of the subtests. If the Basic BaĴ ery is 
administered, the fi rst two subtests in each of the four 
PASS Scales are given. The subtests included in the Basic 
BaĴ ery are clearly noted in several ways on the Record 
Form and in the Administration and Scoring Manual. 
Regardless of which version is administered, both yield 
PASS Scale and Full Scale standard scores with a mean of 
100 and SD of 15.

One of the unique administration features of the CAS 
is the opportunity to provide help. The instructions for 
administration of the CAS have been wriĴ en to ensure 
that the child will understand the demands of every sub-
test. Several methods have been used to ensure that the 
child understands what is being requested. This includes 
sample and demonstration items and opportunities for 
the examiner to clarify the requirements of the task. If the 
child does not seem ready or appears in any way confused 
or uncertain aĞ er the fi rst sample item is given, the exam-
iner is instructed to “provide a brief explanation if nec-
essary.” This gives the examiner the freedom to explain 
what the child must do in any terms considered neces-
sary so as to ensure that the child understands the task, 
including gestures, verbal statement, or communication 
in any language. The intent is to give full decision mak-
ing in clarifying the demands of the subtest and to allow 
the examiner to be certain that the child understands 
what to do. This instruction, however, is not intended to 
teach the child how to do the test, but rather to tell the 
child what is required. There are two methods for scor-
ing the CAS. First, the CAS Rapid Score (Naglieri, 2003) 
soĞ ware can be used to convert all raw scores to stan-
dard scores, make comparisons among the PASS scores, 
compare PASS and Full Scale scores to achievement, and 
obtain a wriĴ en description of the results. Alternatively, 
the CAS can be manually scored.

Interpretation

The goal of interpreting a child’s CAS is to integrate PASS 
theory with all other information so that a comprehen-
sive view of the child is achieved and a thorough plan for 
treatment, if appropriate, can be developed, implemented, 
and evaluated. The interpretative methods discussed 

Successive processing is relevant when working 
with stimuli arranged in a defi ned serial order such as 
remembering or completing information in compliance 
with a specifi c order. Successive processing is typically 
an integral element involved with the serial organization 
of sounds, such as learning sounds in sequence and early 
reading. Furthermore, successive processing has been 
conceptually and experimentally related to the concept 
of phonological analysis (Das et al., 1994). When serial 
information is grouped into a paĴ ern, however (like the 
number 553669 organized into 55–3-66–9), then success-
ful repetition of the string may be a function of planning 
(i.e., using the strategy of chunking) and simultaneous 
processing abilities (organizing the numbers into related 
groups). This method is oĞ en used by older children and 
can be an eff ective strategy for those who are weak in 
successive processing (see Naglieri & Pickering, 2003). 
Clinically, we have observed that young children with 
poor successive processing oĞ en have diffi  culty follow-
ing directions or comprehending what is being said to 
them when sentences are too lengthy. Teachers and 
parents oĞ en misinterpret this weakness as a failure to 
comprehend or as a problem of aĴ ention. The concept 
of successive processing is also related to the concept of 
sequential processing included in the K-ABC2 (Kaufman 
& Kaufman, 2004) and tests that require recall of serial 
information such as Digit Span Forward on the WISC-IV 
(Wechsler, 2003).

Traditionally, intelligence is measured through ver-
bal, nonverbal, and quantitative tests, yet the PASS theory 
off ers an alternative approach to intelligence. This theory 
broadens the idea of what abilities should be measured 
and also emphasizes the signifi cance of basic neurocog-
nitive processes. Additionally, the functional units of the 
brain that encompass the PASS processes are considered 
the building blocks of ability conceptualized within a neu-
rocognitive processing framework. While the theory may 
have its roots in neuropsychology, “. . .  its branches are 
spread over developmental and educational psychology” 
(Varnhagen & Das, 1986, p. 130). Thus, with its connec-
tions to developmental and cognitive processing, the PASS 
theory off ers an advantage in explanatory power over the 
notion of general intelligence (Naglieri & Das, 2002).

CAS: APPLICATION OF THE PASS THEORY

The PASS theory was operationalized by the CAS 
(Naglieri & Das, 1997a). This instrument is thoroughly 
described in the CAS interpretive handbook and other 
sources (Naglieri & Das, 1997b) and by (Naglieri 1999; 
Naglieri & Conway, 2009). Naglieri and Das (1997a) gen-
erated tests to measure the PASS theory following a sys-
tematic and empirically based test development program 
designed to obtain effi  cient measures of the processes for 
individual administration. The PASS theory was used as 
the foundation of the CAS, and so the content of the test 
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Compare the intraindividual diff erence scores 3. 
(ignore the sign) to the values needed for signifi cance. 
Diff erences equal to or greater than the tabled values 
are signifi cantly from the child’s average PASS Scale 
standard score.
Label any signifi cant score that is above the mean as a 4. 
strength and those below the mean as a weakness.
Any variation from the mean that is not signifi cant 5. 
should be considered chance fl uctuation.

When a signifi cant weakness in the PASS Scale pro-
fi le is found, it is also important to consider the level of 
performance in relation to the standardization sample. 
For example, if a child has a signifi cant intraindividual 
diff erence score that also falls below a score of 90 (in the 
low average range or lower), then it should be labeled 
a cognitive weakness. In contrast, a child could have a 
signifi cant weakness that still falls in the average range 
(90–110). This score should be viewed as relative weak-
ness because it is low in relation to the child’s mean but 
still in the average range of normative expectations. In 
this case, the fi nding is important for diff erent reasons (it 
could explain uneven high performance for a child who 
typically functions very well), but it is not the same as a 
cognitive weakness. A cognitive weakness is a more seri-
ous fi nding because it represents poor performance rela-
tive to peers as well as in comparison to the child’s own 
level.

Step 3—Compare Subtest Scores Within Each Scale

Variation in CAS subtests, set at a mean of 10 and SD 
of 3, can be examined using the same method used for 
studying the PASS profi le. The subtest scaled scores are 
compared to the child’s mean subtest score and the pres-
ence of signifi cant diff erences determined. These varia-
tions should also be interpreted within the context of 
the theory, consideration of strategy use, and other rel-
evant variables. Although this analysis has the advantage 
of allowing for close examination of the child’s perfor-
mance, it has the disadvantage of involving scores with 
lower reliability than the PASS Scales.

Step 4—Compare the PASS and Full Scale With Achievement 
Standard Scores

The CAS scores can be used to help determine if a child’s 
achievement is below expectations and to assist when 
interventions are being planned and when eligibility for 
special education services is being considered. The explo-
ration of these diff erences is intended to fi t within a theo-
retical framework designed to discover if the child has 
a PASS cognitive weakness and an associated academic 
weakness.

The CAS allows practitioners to detect if there may 
be a cognitive explanation for an academic problem. 
When a child’s Full Scale or separate PASS Scale standard 
scores are signifi cantly higher than achievement, then the 

below should be applied fl exibly and within the context 
of all available information about the child. A fi ve-step 
interpretation procedure will be discussed.

Step 1—The CAS Full Scale and PASS Scale Standard Scores

The fi rst step is to describe the PASS and Full Scale 
standard scores using categories that can be found in 
Appendix C in the Administration and Scoring Manual 
(Naglieri & Das, 1997a). These categories qualitatively 
summarize the child’s scores. Further description of the 
scores includes the confi dence intervals and percentile 
ranks that are provided in the sum of scaled score to 
raw score conversion tables. Estimated true-score-based 
confi dence intervals are provided in the PASS and Full 
Scale standard score conversion tables (Appendix B of 
the Administration and Scoring Manual), making calcu-
lation unnecessary (Naglieri & Das, 1997b). The Full Scale 
score should be considered a good general description of 
a child’s cognitive ability when the four PASS Scale scores 
are similar. However, when there is signifi cant variability 
among the PASS Scale standard scores, emphasis on the 
Full Scale may obscure important relative strengths and 
weaknesses. When this happens, then the Full Scale score 
should be de-emphasized.

Step 2—Compare the Four PASS Standard Scores

One of the main purposes of the CAS is to examine the 
variability across PASS ability scores to determine if the 
child has cognitive strengths or weaknesses. There are 
two factors to consider; fi rst, the statistical signifi cance 
of the profi le of scores, and second, the percentages of 
children in the standardization sample with such diff er-
ences. The statistical signifi cance of the variation in PASS 
scores, that is the profi le, is evaluated using an intraindi-
vidual or ipsative (Kaufman, 1994) method. Examining 
the child’s PASS profi le for signifi cant variability helps 
determine if the diff erences in scores are reliable and 
issues of  eligibility and diagnosis as well as instructional 
planning.

PASS cognitive processing strengths (scores that are 
signifi cantly greater than the child’s mean score) or weak-
nesses (scores that are signifi cantly lower than the child’s 
mean score) are found if a score is signifi cantly high 
or low relative to the child’s own level of performance. 
Because the PASS scores are compared to the individual 
child’s average (and not the normative mean of 100), this 
tells us about relative strengths or weaknesses. The steps 
needed to determine if a child’s PASS profi le is signifi cant 
are listed below, and the values needed at diff erent levels 
of signifi cance and the values for the Standard and Basic 
BaĴ eries are provided in the manual.

Calculate the average of the four PASS standard 1. 
scores.
Subtract the mean from each of the PASS standard 2. 
scores to obtain the intraindividual diff erence scores.
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by Luria, related procedures used within neuropsychol-
ogy, experimental research in cognitive and educational 
psychology, and related areas. Their work was summa-
rized in several books by Das et al. (1994), Kirby (1984), 
Kirby and Williams (1991), Naglieri (1999), and Naglieri 
and Das (1997b), which provide considerable evidence 
that the PASS processes associated with Luria’s concept 
of the three functional units could be measured and that, 
once measured, these processes have considerable reli-
ability and validity. Their work also demonstrated that 
there was signifi cant potential for the application of the 
theoretical conceptualization of basic psychological pro-
cesses. The remainder of this section will provide a sum-
mary of relevant validity research on the PASS theory as 
operationalized by the CAS.

RELATIONSHIP TO ACHIEVEMENT

One of the purposes of an ability test is to determine a 
child’s level of cognitive functioning that can then be 
used to anticipate performance in a number of contexts, 
such as school. Some have noted that the relationship 
between a test of ability and achievement is perhaps one 
of the most important aspects of validity (Brody, 1992; 
Cohen, Swerdlik, & Smith, 1992; Naglieri & Bornstein, 
2003). For many years, researchers have studied the rela-
tionship between ability and achievement. Well-known 
IQ tests oĞ en include measures of vocabulary, general 
information, and arithmetic, as do tests of achievement. 
It is no surprise then that the relationship between abil-
ity and intelligence has been found to be about 0.55–0.60 
(Brody, 1992; Naglieri, 1999). It has been argued, how-
ever, that a portion of the correlation between tradi-
tional IQ tests and academic achievement tests is due to 
the similarity in content that exists between these two 
types of tests (Naglieri & Bornstein, 2003; Naglieri & 
Rojahn, 2004). Given that the CAS does not include test 
items that are typically part of traditional IQ tests such 
as vocabulary and arithmetic, how well does it correlate 
with achievement?

Naglieri and Rojahn (2004) studied the relationship 
between the PASS processing scores of the CAS with 
the Woodcock–Johnson—Revised Tests of Achievement: 
Standard and Supplemental BaĴ eries (Woodcock & 
Johnson, 1989), with a sample of 1,559 students aged 
5–17 years. The correlation between the CAS Full Scale 
with the Woodcock–Johnson—Revised (WJ-R) Tests of 
Achievement was 0.71 for the Standard (all 12 subtests) 
and 0.70 for the Basic BaĴ ery score (eight subtests). These 
fi ndings provide evidence for the construct validity of 
the CAS and more importantly suggest that basic psy-
chological processes are strongly related to academic 
performance as measured by this standardized test of 
achievement.

Naglieri, Goldstein, DeLauder, and Schwebach (2006) 
compared the WISC-III (Wechsler, 1991) to the CAS and 
the Woodcock–Johnson III Tests of Achievement (WJ-III-ACH; 

discrepancy is found. However, because a child’s weak-
ness in a specifi c area of achievement (e.g., reading decod-
ing) could be related to a specifi c weakness in a PASS 
area (e.g., successive processing), the consistency between 
these two scores (successive and reading decoding) and a 
discrepancy between other CAS Scales with achievement 
scores can be found. The consistency between successive 
processing and reading decoding is indicated by a non-
signifi cant diff erence between these scores. Finding evi-
dence of this type contributes to the interpretation that 
successive processing and reading decoding underlie the 
child’s academic problems as suggested by Naglieri (2000) 
and Naglieri & Conway (2009), and such a suggestion has 
intervention implications.

Step 5—Comparison of CAS Scores Over Time

It is sometimes important to administer a test of cogni-
tive functioning on two occasions to monitor recovery or 
deterioration associated with neurological conditions or 
to evaluate cognitive functioning that may have changed 
over the course of medical treatment. This may be espe-
cially important when evaluating the recovery of chil-
dren who have experienced traumatic brain injury (TBI). 
The statistical signifi cance of the diff erences between 
fi rst and second Full Scale and PASS standard scores can 
be made using a method described by Atkinson (1991). 
This involves the comparison of the fi rst test score with 
a range of scores that represents the variability expected 
by both regression to the mean and test reliability. The 
method can be applied when suffi  cient time has elapsed, 
for example, 6–12 months, so that minimal practice eff ects 
are anticipated.

PSYCHOMETRIC PROPERTIES

Support for the PASS theory and its operationalization in 
the CAS is well documented through empirical research 
(see Das, Kirby, & Jarman, 1979; Das et al., 1994; Naglieri, 
1999, 2003, 2005; Naglieri & Conway, 2009; Naglieri & 
Das, 1997b, 2005). The CAS Full Scale has a high internal 
reliability ranging from 0.95 to 0.97 for the diff erent age 
groups. The average reliability coeffi  cients for the scales 
are 0.88 (planning), 0.88 (aĴ ention), 0.93 (simultaneous 
processing), and 0.93 (successive processing). Additional 
evidence is provided in the sections that follow (see 
Naglieri & Das, 1997b for more details).

VALIDITY

Using Luria’s neuropsychological framework of three 
functional units, Das (1972), Das, Kirby, & Jarman (1979), 
and Das et al. (1994, 1975), began the task of fi guring 
out methods for measuring the PASS processes. These 
eff orts included extensive analysis of the methods used 
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poor executive control (Planning; Naglieri & Goldstein, 
2006). These fi ndings suggest that the PASS processing 
theory has utility for diff erential diagnosis, intervention, 
and response to intervention for behavioral problems 
(Naglieri, 2003, 2005).

The CAS has been utilized with individuals who suf-
fer from TBI. Because of the fact that cognitive impair-
ments and defi cits are very common in individuals with 
TBI, the CAS is a measure that can be used to assess the 
cognitive processes of this population. According to 
Luria (1973), when one suff ers severe brain damage, it is 
likely that he or she will also experience impairments in 
such processes as organization and planning (as cited in 
Gutentag, Naglieri, & Yeates, 1998). One of the main rea-
sons as to why an assessment tool such as the CAS would 
be particularly useful for the TBI population is because 
typical intelligence tests only yield results that refl ect 
one’s general intelligence; they do not provide measure-
ment of basic psychological processes. For example, 
defi cits in aĴ ention and planning that interfere with the 
academic performance of children with TBI  must be mea-
sured. Gutentag et al. (1998) studied that children with 
TBI showed defi cits on the CAS compared to a matched 
control group drawn from the CAS normative popula-
tion. Neurocognitive defi cits were most pronounced 
in the aĴ ention and planning domains and less severe 
in the simultaneous and successive domains (Gutentag 
et al., 1998, p. 265).

The CAS has been increasingly used in other clin-
ical neuropsychology studies. In Spain, Perez-Alvarez, 
Timoneda-Gallart, and Baus-Rosell (2006) used the CAS 
in a study assessing the eff ects of Topiramato (a pharma-
cological treatment for epilepsy) on cognitive processes 
and behavior. The 35 patients ranging in age from 5 to 
15 years were assessed with the CAS at baseline and 
again at 6 and 12 months. The parents were given behav-
ior rating scales at each interval as well. At baseline, 
6 months, and 12 months, patients had lower successive 
scores. At 12 months, planning scores had increased sig-
nifi cantly, whereas there was a concomitant improvement 
on behavior as measured by rating scales. McCrea (2009) 
studied three patients with unilaterally focalized stroke 
lesions longitudinally on the CAS subtests at 1 month 
and 6 months. Patient 1 with a leĞ  temporal pole lesion 
had a severe syntactic comprehension defi cit on Sentence 
Questions. Patient 2 had a rare right anterior cerebral artery 
aneurysm culminating in an orbitofrontal syndrome and 
impairments on expressive aĴ ention, word series, and 
a praxis-based fi gure ground reversal phenomenon on 
fi gure memory. Patient 3 suff ered a right frontoparietal 
lesion with resulting representational as well as elements 
of motor neglect and impairments on matching numbers, 
number detection, and receptive aĴ ention. Each patient’s 
lesions were all entirely consistent with the nature of cog-
nitive neuropsychological symptoms suggesting that the 
CAS subtests are unique and also sensitive and specifi c to 
focalized cortical lesions.

Woodcock, McGrew, & Mather, 2001) with a sample of 
children aged 6–16 years who were referred for evalu-
ation due to learning problems. The correlation of the 
WJ-III-ACH scores with the WISC-III Full Scale IQ scores 
was 0.63 and 0.83 with the CAS Full Scale. However, 
the CAS Full Scale score correlations were signifi cantly 
higher (Naglieri et al., 2006).

The fi ndings provide evidence for the construct valid-
ity of the CAS and suggest that basic psychological pro-
cesses are strongly correlated with academic performance 
and are especially important because the measures of the 
PASS processes do not include achievement-like subtests 
(e.g., vocabulary and arithmetic). This provides consider-
able advantage and is especially important for children 
who come from disadvantaged environments and those 
who have had a history of academic failure.

Importantly, Naglieri and Rojahn (2004) also found 
that prediction of achievement was slightly higher for 
the four PASS Scales than the CAS Full Scale. These fi nd-
ings suggested that the four PASS Scales individually 
and collectively correlate higher with achievement than 
the four scales aggregated into the one Full Scale score. 
Additionally, the predictive power of the combination 
of the four PASS Scales was weakened when any one of 
the PASS Scales was excluded in the prediction equation 
(Naglieri & Rojahn, 2004). This suggests that each of the 
PASS Scales has additive value in predicting Achievement 
and further supports the notion of interrelated neurocog-
nitive processes within the Luria’s framework of func-
tional units.

RELATIONSHIP TO BEHAVIOR

Limited research has been conducted specifi cally exam-
ining the relationship of PASS processes to behavior. 
Clinically, the connection between PASS processes and 
a child’s behavior is oĞ en observed. For example, succes-
sive processing involving the ability to follow informa-
tion in a linear organization or chain-like progression 
will exert a signifi cant impact on a child’s behavior. 
Planning processing involving the ability to focus one’s 
thinking, aĴ end and screen out distractions which is 
essential for children to play eff ectively with others on 
the playground, interact with adults, as well as a variety 
of real life tasks.

Several researchers have examined the relationship 
between the behavioral diffi  culties seen in children with 
ADHD and PASS profi le scores. For example, PaoliĴ o 
(1999) studied matched samples of ADHD and normal 
children. Children with ADHD earned signifi cantly 
lower scores on the planning scale. Similarly, Dehn (2000) 
and Naglieri, Goldstein, Iseman, and Schwebach (2003) 
found that groups of children who met diagnostic cri-
teria for ADHD earned signifi cantly lower mean scores 
on the planning scale of the CAS. These results support 
the view that ADHD involves problems with behavioral 
inhibition and self-control, which is associated with 
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recently, the Perceptual Reasoning Index. This method, 
although it reduces the impact of language on test results, 
would not be helpful in cases in which the student’s dys-
function is actually language based (such as reading or 
wriĴ en language). The third option, the use of a native 
language test, may seem to be the ideal option with ELL 
students. However, these tests fail to control for the level 
of language profi ciency (Harris & Llorente, 2005).

In the case of ELL Hispanic children, Naglieri, Otero, 
De-Lauder, and MaĴ o (2007) compared the English and 
Spanish versions of the CAS for bilingual Hispanic chil-
dren. The children in this study earned very similar CAS 
Full Scale scores, and defi cits in successive processing 
were found on both versions of the test. Importantly, 
90% of children who had a neurocognitive weakness on 
one version of the CAS also had the same neurocognitive 
weakness on the other version of the CAS. These results 
suggest that the PASS scores from both the English and 
Spanish version of the CAS could be used as part of a 
comprehensive evaluation.

DIAGNOSTIC UTILITY OF PASS

Two major goals of diagnosis are to discern variations in 
characteristics that help distinguish one group of children 
from another and, subsequently, to determine if this iden-
tifi cation can help with intervention decisions. With these 
goals in mind, one way to examine the diagnostic utility 
of the PASS cognitive profi les is through the analysis of 
the frequency of the PASS cognitive weaknesses found 
in children in regular and special educational seĴ ings. A 
second way to explore the diagnostic utility is by examin-
ing specifi c populations (e.g., ADHD and learning disabil-
ity [LD]). Research that has examined the PASS cognitive 
profi les using these two methods are summarized below.

Naglieri (1999) defi ned three types of disorders that 
can be identifi ed in one or more of the basic PASS pro-
cesses. Using the ipsative methodology originally pro-
posed by Davis (1959) and modifi ed by Silverstein (1982, 
1993), we defi ne relative weakness as a signifi cant weak-
ness which is low in relation to the child’s mean PASS 
score. In contrast, a disorder in one or more of the basic 
psychological processes (termed a cognitive weakness) 
is found when a child has a signifi cant intraindividual 
diff erence (using the ipsative method), and the lowest 
score also falls below some cutoff  designed to indicate 
what is typical or average. Therefore, in comparison to a 
relative weakness, a cognitive weakness method uses a 
dual criterion based on having a low score relative to the 
child’s mean and a low score relative to the norm group. 
Naglieri (1999) further suggested that a diagnosis is most 
appropriate when a cognitive weakness and an academic 
weakness are uncovered. Children who have a cognitive 
weakness and an academic weakness should be consid-
ered candidates for special educational services if other 
appropriate conditions are also met (e.g., the child has 

FAIRNESS

The characteristics of the U.S. population continue to 
change with every census, and the need for fair assess-
ment of children has become progressively more impor-
tant. As discussed earlier, it is common for traditional IQ 
tests to have items that measure content that is depen-
dent on exposure to the dominant culture, language, 
and formal education. This content can create an unfair 
disadvantage for many children, such as those living in 
non–English-speaking homes and impoverished environ-
ments. Reducing the amount of knowledge needed to cor-
rectly answer the questions on intelligence tests is a useful 
way to ensure appropriate and fair assessment of diverse 
populations. Some researchers have suggested that con-
ceptualizing intelligence as a set of psychological pro-
cesses, such as the PASS theory as operationalized by the 
CAS, has utility for assessment of children from cultur-
ally and linguistically diverse populations because verbal 
and quantitative skills are not included (Naglieri, Rojahn, 
& MaĴ o, 2007; Naglieri, Rojahn, MaĴ o, & Aquilino, 2005).

On traditional measures of ability, researchers have 
found up to a 15-point mean diff erence between Blacks 
and Whites. Results for PASS processing tests have 
shown only small diff erences between these groups. For 
example, Naglieri et al. (2005) compared CAS scores of a 
sample composed of 298 Black children and 1,691 White 
children. Controlling for key demographic variables, 
regression analyses showed an estimated CAS Full Scale 
mean score diff erence of 4.8, which is smaller than that 
found with traditional tests of ability. Another fi nding 
was that correlations between the CAS scores and WJ-R 
Tests of Achievement were very similar for Blacks (0.70) 
and Whites (0.64; Naglieri et al., 2005). Naglieri et al. 
(2006) examined CAS scores for 244 Hispanic and 1,956 
non-Hispanic children. They found that the two groups 
diff ered by 6.1 points when the samples were unmatched 
samples, 5.1 with samples matched on basic demographic 
variables, and 4.8 points when demographics diff erences 
were statistically controlled. These fi ndings further dem-
onstrate the utility of PASS theory as one way to fairly 
assess diverse populations.

When evaluating the cognitive ability of English lan-
guage learners (ELL), psychologists currently have three 
practice options (Ortiz, 2009). These methods are (1) mod-
ifi cations and adaptations of the standardized adminis-
tration and scoring of the test, (2) the selection and use 
of specifi c tests or baĴ ery of tests that are of a nonverbal 
nature, and (3) the use of a more traditional native lan-
guage-based test (e.g., WISC-IV Spanish). Each method 
has its limitations and advantages. The fi rst method mod-
ifying or adapting the tests in terms of administration 
or scoring violates standardization directly, resulting in 
error and in less reliability and validity of scores aĴ ained. 
The second method, and perhaps the most commonly 
practiced (Ortiz, 2009) method, involves the use of a non-
verbal baĴ ery or the administration of select subtests that 
make up the performance IQ (Figueroa, 1990), or, more 
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performance, which fi ts directly with the planning part 
of the PASS theory. Additionally, there is mounting evi-
dence that suggests that adults and children with ADHD 
also have planning (e.g., executive functioning) defi cits 
(Ellison, 2005). This is relevant because, as noted earlier, 
the planning process and executive functioning share 
many of the same qualities.

Children with ADHD have earned PASS profi les that 
are both predictably similar to each other and distinctly 
diff erent from other populations. Naglieri et al. (2003) 
reported that children with ADHD had a diff erent PASS 
profi le than those with anxiety disorders. Additionally, 
Van Luit, Kroesbergen, and Naglieri (2005) found that 
Dutch children with ADHD earned their lowest score on 
measures of planning. These fi ndings are in contrast to 
profi les reported for children with reading disabilities 
that were low on successive processing and those with 
anxiety disorders that showed no PASS weakness.

It has been suggested that a major cause of reading 
disability for children is the inability to engage in pho-
nological coding (Stanovich, 1988; Wagner, Torgeson, 
& RashoĴ e, 1994). Reading research generally supports 
the idea that phonological skills play an important role 
in early reading. Wagner et al. (1994) argue that phono-
logical skills are causally related to normal acquisition of 
reading skills. A review by Share and Stanovich (1995) 
concluded that there is strong evidence that poor readers, 
as a group, are impaired in a very wide range of basic 
tasks in the phonological domain (1995).

The various studies involving special populations 
lead to the conclusions that children with LD and ADHD 
have diff erent PASS profi les. The fi ndings for children 
with reading decoding problems and ADHD have impor-
tant implications for diff erential diagnosis, interven-
tion, and predicting children’s response to instruction 
(Naglieri, 2003, 2005).

TREATMENT VALIDITY

There are several resources for applying the PASS the-
ory to academic remediation and instruction. The PASS 
Remedial Program (PREP, 1999) developed by J. P. Das is 
an option, as is the Planning Strategy Instruction, also 
known as the Planning Facilitation Method, described 
by Naglieri and Pickering (2003). Other resources include 
Kirby and Williams’ (1991) book Learning Problems: A 
Cognitive Approach and Naglieri and Pickerings’ (2003) 
book Helping Children Learn: Instructional Handouts for Use 
in School and at Home. Since the two books utilize the con-
cepts of both PREP and Planning Strategy Instruction, 
only PREP and Planning Strategy Instruction will be dis-
cussed in further detail.

PREP

Based on the PASS theory of cognitive functioning (Das 
et al., 1994), PREP was developed as a cognitive remedial 

had opportunity to learn when appropriate instruction 
was provided; Naglieri, 1999).

Naglieri (2000) found that children with a cognitive 
weakness earned lower scores on achievement, and the 
more pronounced the cognitive weakness, the lower the 
achievement scores were. Additionally, children with a 
PASS cognitive weakness were more likely to have been 
previously identifi ed and placed in special education. 
Finally, the presence of a cognitive weakness was sig-
nifi cantly related to achievement, whereas the presence 
of a relative weakness was not. Naglieri’s (2000) fi ndings 
support the view that the PASS theory could be used to 
identify children with cognitive and related academic dif-
fi culties for the purpose of eligibility determination and 
instructional planning. Naglieri (2003) and Naglieri and 
Pickering (2003) provide theoretical and practical guide-
lines about how a child’s PASS cognitive weakness and 
accompanying academic weakness might meet criteria 
for special educational programming.

The PASS theory off ers a way to defi ne and measure 
a disorder in basic psychological processes that can be 
integrated with both academic performance and all other 
relevant information to help make a diagnosis. Although 
the PASS constructs play an important role in the identi-
fi cation process, the determination of an LD or any other 
disorder cannot be made solely on the basis these con-
structs. Still, the connections between the PASS and aca-
demic instruction have also led researchers to begin an 
examination of the diagnostic potential of PASS profi les.

DIAGNOSTIC UTILITY IN SPECIFIC POPULATIONS

The profi les of the PASS scores obtained from popula-
tions of children with ADHD, mental retardation, and 
reading disabilities have been examined in several stud-
ies (Naglieri, 1999). The fi nding among the various stud-
ies has been that diff erences between the groups have 
emerged in predictable and discriminating ways. That is, 
children with mental retardation earned low and similar 
PASS scores (Naglieri & Das, 1997b), whereas those with 
evidence of reading decoding failure obtained average 
scores on PASS except for low successive scores (Naglieri, 
1999). In contrast, children diagnosed with ADHD earned 
average scores except in planning (Dehn, 2000; Naglieri, 
Salter, & Edwards, 2004; Naglieri et al., 2003; PaoliĴ o, 
1999). A brief summary of the PASS research examining 
children with ADHD and those with evidence of reading 
disabilities is provided below.

There is now a consistent line of research that sug-
gests that ADHD (combined type) can be viewed as a 
failure of self-control or planning as defi ned by the PASS 
theory. Some researchers have described a planning cog-
nitive defi cit as a distinguishing mark of ADHD (Naglieri 
& Goldstein, 2006). This interpretation of ADHD is con-
sistent with Barkley (1997, 1998) who has suggested that 
ADHD is a failure of control related to frontal function-
ing intimately involved in regulating and self-monitoring 
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the relationship between strategy instruction and CAS 
planning scores. Studies have involved both math and 
reading achievement scores. These intervention stud-
ies focused on the concept that children can be encour-
aged to be more planful when they complete academic 
tasks and that the facilitation of plans positively impacts 
academic performance. The initial concept for Planning 
Strategy Instruction was based on the work of Cormier, 
Carlson, and Das (1990) and Kar, Dash, Das, and Carlson 
(1992). These authors taught children to discover the value 
of strategy use without being specifi cally instructed to 
do so. The children were encouraged to examine the 
demands of the task in a strategic and organized manner. 
They demonstrated that students diff erentially benefi ted 
from the technique that facilitated planning. Children 
who performed poorly on measures of planning dem-
onstrated signifi cantly greater gains than those with 
higher planning scores. These initial results indicated 
that a relationship between PASS and instruction might 
be possible.

Naglieri and GoĴ ling (1995, 1997) showed Planning 
Strategy Instruction to improve children’s performance 
in math calculation. All children in these studies aĴ ended 
a special school for those with learning disabilities. In the 
investigations, students completed mathematics work-
sheets in sessions over an �2-month period. The method 
designed to indirectly teach planning was applied in indi-
vidual one on one tutoring sessions (Naglieri & GoĴ ling, 
1995) or in the classroom by the teacher (Naglieri & 
GoĴ ling, 1997) about two to three times per week in half 
hour blocks of time. Students were encouraged to recog-
nize the need to plan and use strategies when completing 
mathematic problems during the intervention periods. 
The teachers provided probes that facilitated discussion 
and encouraged the children to consider various ways 
to be more successful. More details about the method 
are provided by Naglieri and GoĴ ling (1995, 1997) and 
Naglieri and Pickering (2003).

The relationship between Planning Strategy 
Instruction and the PASS profi les for children with learn-
ing disabilities and mild mental impairments was stud-
ied by Naglieri and Johnson (2000). The purpose of this 
study was to determine if children with cognitive weak-
nesses in each of the four PASS processes and children 
with no cognitive weaknesses showed diff erent rates 
of improvement in math when given the same group 
Planning Strategy Instruction. The fi ndings from this 
study showed that children with a cognitive weakness 
in planning improved considerably over baseline rates, 
whereas those with no cognitive weakness improved 
only marginally. Similarly, children with cognitive weak-
nesses in simultaneous, successive, and aĴ ention showed 
substantially lower rates of improvement. The impor-
tance of this study was that the fi ve groups of children 
responded very diff erently to the same intervention. 
Thus, the PASS processing scores were predictive of the 
children’s response to this math intervention (Naglieri & 
Johnson, 2000).

program and is supported by a line of research begin-
ning with Brailsford, Snart, and Das (1984), Kaufman and 
Kaufman (1979), and Krywaniuk and Das (1976). These 
researchers demonstrated that students could be trained 
to use successive and simultaneous processes more effi  -
ciently, which resulted in an improvement in their per-
formance on that process and some transfer to specifi c 
reading tasks (Ashman & Conway, 1997, p. 169). PREP 
aims to improve information processing strategies—
specifi cally, simultaneous and successive processing—
that underlie reading while avoiding the direct teaching 
of word-reading skills such as phoneme segmentation 
or blending. The tasks in the program teach children to 
focus their aĴ ention on the sequential nature of many 
tasks, including reading. This helps the children beĴ er 
utilize successive processing, which is a very important 
cognitive process needed in reading decoding.

Support for PREP has been established by studies that 
examine the eff ectiveness of the instructional method 
for children with reading decoding problems. Carlson 
and Das (1997) and Das, Mishra, and Pool (1995) studied 
reading-disabled children who were divided into a PREP 
and control groups. There were 15 PREP sessions given 
to small groups of four children. Word AĴ ack and Word 
Identifi cation tests were administered pre- and posĴ reat-
ment. In both studies, PREP groups outperformed the 
control groups. Similarly, Boden and Kirby (1995) stud-
ied a group of learning-disabled children who were ran-
domly assigned to a PREP training or a control group that 
received regular instruction. As in previous studies, the 
results showed signifi cant diff erences between the two 
groups in reading decoding of real and pseudowords. 
Similarly, Das, Parrila, and Papadopoulos (2000) found 
that children who were taught using PREP improved sig-
nifi cantly more in pseudoword reading than did a con-
trol group and Parrila, Das, Kendrick, Papadopoulos, and 
Kirby (1999) showed a signifi cant improvement of read-
ing (Word identifi cation and Word AĴ ack) for the PREP 
group. Specifi c relevance to the children’s CAS profi les 
was also demonstrated by the fact that those children 
with a higher level of successive processing at the begin-
ning of the program benefi ted the most from the PREP 
instruction but those with the most improvement in the 
meaning-based program were characterized by higher 
level of planning (Parrila et al., 1999).

All of these experimental studies of the PREP instruc-
tion “suggest that process training can assist in specifi c 
aspects of beginning reading” (Ashman & Conway, 1997, 
p. 171). Taken together, the above studies make a clear 
case for the eff ectiveness of PREP in remediating defi -
cient reading skills during the elementary school years. 
Additionally, they illustrate the connection between the 
PASS theory and intervention.

Planning Strategy Instruction

The connection between planning and intervention has 
been well illustrated by research that has examined 
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CONCLUSIONS

There is a growing need for neuropsychological measures 
to evaluate and explain function, to facilitate prognosis, 
and most importantly to guide intervention. Luria’s PASS 
theory off ers a blueprint for defi ning the basic neuropsy-
chological processes underlying human performance and 
behavior. Appreciation and application of this model as a 
framework for neuropsychological assessment provides 
pediatric neuropsychologists with the essential mindset 
necessary to not just understand children’s learning and 
behavior but to guide and develop eff ective intervention. 
The PASS theory as operationalized by the CAS provides 
a well-developed nationally standardized tool for assess-
ment of the four basic psychological processes described 
by Luria. The considerable amount of validity evidence 
summarized here and in other sources strongly supports 
the utility of this theory and the CAS.
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