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ABSTRACT 

10 

The purpose of this study was to evaluate current practice of using 

profile analysis of the WlSC-m in the diagnosis of processing deficit in 

learning disabled students. The types of processing deficit prescribed by 

school psychologists were examined. The validity of the profile analysis 

approach in processing deficit diagnosis was investigated. Statistical profile 

analysis, Cattel's rpo^) coefficient, and cluster analysis were used to 

determine whether the mean WISC-UI subtest profiles differ among 

different processing deficit subgroups, and to determine whether individuals 

diagnosed with the same processing deficit have similar WISC-III profiles. 

This study was conducted on a sample of 134 non-Hispanic White 

students identified as learning disabled in a school district in the West Coast 

area. The results found numerous types of processing deficit, which were 

not limited to the eight types defined by the school district. About 50% of 

the individuals were identified with just one processing deficit, while the 

other half had two or more processing deficits in combination. In addition, 

the most fi'equently diagnosed processing deficits were deficits m auditory 

processing, visual processing and sensory-motor integration. 
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The mean group profiles of the two largest groups with Auditory 

Processing Deficit (APD) and Visual Processing Deficit (VPD) were 

compared using the statistical profile analysis technique. The results showed 

that the mean profiles of the two groups are not parallel. 

Based on Cattel's rp(ic) coefficient, both APD and VPD individuals 

resemble their own mean group profile more than the other group. 

However, only 52.5% of individuals matched the mean profile of the group 

in which they were diagnosed. A similar finding was found in cluster 

analysis. Only 50% of individuals could be correctly classified into their 

processing deficit groups based on profile similarities. 

These findings suggested that only half of the individuals diagnosed 

with the same processing deficit have similar WISC-IH subtest profiles. 

Caution should be exercised in using the diagnostic information and the use 

of profile analysis technique in making processing deficit diagnosis. Future 

studies should be conducted to determine the validity of the various 

processing deficit diagnoses, and how they are related to the WlSC-m 

subtests. 
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How information processing deficit is related to learning disability 

(LD) has been one of the many controversial issues since the inception of the 

term of learning disability. After years of debate and research, many basic 

questions remain to be answered. These questions include the following: 

(1) Is processing deficit an essential defining characteristic of learning 

disabilities? (2) How many types of processing deficit exist? (3) What are 

the characteristics or indicators of the processing deficits? (4) How should 

these processing deficits be identified? 

As a result of the lack of agreement in these issues, different states 

adopt different LD qualification criteria. While some states include the 

processing deficit component in their criteria, others do not. In those states 

where processing deficit evaluation is required, school psychologists deal 

with many uncertainties. Most of their evaluation was conducted based on 

conventional practice (i.e., profile analysis and interpretation of 

psychological and intelligence tests). However, such practice has been 
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criticized as both inappropriate and unsatisfactory (Chalfant, 1989), No 

alternative desirable method has yet been found. 

Does current practice of processing deficit evaluation have any value 

in LD identification? Should such practice continue? While Reschly (1996) 

believed that the inclusion of the processing component in LD eligibility 

criteria could lead to more objective identification, little empirical evidence 

exists for the validity and reliability of the processing deficit diagnosis. This 

study examines current practice and attempts to provide empirical evidence 

to some of the related questions. The questions include the types of 

processing deficit diagnosed for learning disabled individuals, and whether 

tiie conventional methods can differentiate between types of processing 

deficits. 

This Chapter reviews some of the issues and difficulties associated 

with processing deficit diagnosis among learning disabled individuals. The 

purposes and implications of this study are also discussed. 

Background 

Learning Disability (LD) has become the largest education category in 

special education since its inception in 1960s. The number of children 

identified as learning disabled in public schools has increased from 2% of 
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total student enrollment in 1976-1977 to 6% in 1996-1997 (U.S. Department 

of Education, 1998). 

As a group, learning disabled children were commonly perceived as 

(1) having at least average intelligence, (2) failing to achieve in specific 

academic areas up to the level of what their intelligence expected (i.e., a 

significant discrepancy between actual and expected achievement), and (3) 

manifesting a processing deficit which presumably affects certain types of 

learning tasks but does not affect overall intellectual functioning. However, 

not all agree with these defining premises. 

Over the years, the field has been replete with controversies in LD 

diagnostic criteria, identification procedures, intervention, and educational 

policies (Lyon, 1987; Lyon, Gray, Kavanagh, & Krasnegor, 1993). The 

processing deficiency notion was one of the hotly debated areas. 

Debates on Processing Deficiency and LD 

The processing deficiency notion was originally postulated based on 

medical research on brain-injured patients. It was believed that LD was 

associated with or caused by dysfunction in the central nervous system 

which was manifested in various basic psychological processing deficiencies 

such as perception, conceptualization, language, memory, control of 
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attention, and motor function. The cause of this dysfunctional condition was 

implied to be internal to the individual like other diseases. 

Between 1960s and 1970s, it was believed that the cognitive 

processing deficiencies could be identified and improved through systematic 

instruction (Reschly, 1997). Leaming disabilities could be corrected through 

interventions directed to strengthen or compensate the deficient processes 

(Torgensen, 1979,1992; Ysseldyke & Algozzine, 1979). Process training 

methods such as regular exercises involving one or more visual, auditory, 

and motor senses dominated the thoughts and practice during this period of 

time. 

However, attacks began to appear with reviews of research on the 

assessment of processes and the outcomes of process training and 

intervention. Hammill and Larsen (1974, 1978), and Newcomer, Larsen, 

and Hammill (1975) found that process intervention did not have a 

significant positive effect on school improvement. A meta-analysis 

conducted by Glass (1983) also concluded that the processing training is 

largely inefficient. Then Mann (1971) questioned the trainability of process 

and relevancy of process training with school achievement. 
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Today, the controversy continues. Some still strongly believed the 

importance and necessity of the processing deficiency notion in establishing 

LD as a unique educational category and planning for intervention 

(Torgensen, 1992). At least 50% of the professionals believe in the truth of 

this assumption (Torgensen, 1992). The most recent national survey of LD 

definition and identification criteria used by the states showed that a 

majority of the states (n=48; 96%) included the process component in either 

their definition or criteria (Mercer et al., 1996). In comparing with the 1990 

survey, there was an increase in the number of states (96% in 1996 vs. 92% 

in 1990) in the use of process component (Mercer et al., 1990). 

Despite the perceived theoretical importance of the concept, the 

process component has not received proper attention in practice and 

research. Although the processing deficit component was included in the 

Federal Register/IDE A definition, it was not required in the identification 

criteria (Federal Register, 1977). Chalfant's (1989) study of LD diagnostic 

criteria used in the states found that only 17 states included psychological 

processing disorder in their learning disability identification guidelines. The 

national survey conducted by Mercer et al. (1996) showed the same—33% 

of the states included the process component in their identification criteria. 
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Similar findings were reported in the reviews of studies reported in 

major LD and school psychology publications fi-om 1970s to early 1980s 

(Harber, 1981; Kavale & Nye, 1981; Olson & Mealor, 1981). The three 

studies found that respectively, 4.2%, 22%, and 56% of the researchers 

include psychological process component in LD definition and 

identification. Apparentiy the lack of evidence in the efficiency of process 

intervention makes this criterion obscure. In addition, there are a number of 

obstacles in conducting process evaluation. 

Difficulties Associated With Processing Deficit Diagnosis 

In the states that require processing deficit diagnosis for LD 

identification, school psychologists face many challenges. First, a well-

developed comprehensive diagnostic system in specifying the types of 

processing deficits and the symptoms of each processing deficit is still not 

available. Although traditionally a number of processing deficits have been 

believed associated with LD, they were mostly theoretically derived, and 

lack clear definitions and empirical research supports (Hammill, 1976; 

Reynolds, 1992). Contemporary cognitive psychology has contributed to the 

discovery of the cognitive processing mechanisms and processing deficits, 

but not enough evidence is available to produce a sophisticated diagnostic 
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system. Therefore, disagreement continues to exist concerning the numbers 

and types of processing deficit among learning disabled individuals, and the 

characteristics of each processing deficit (Kavale, 1987; Weller, 1987). 

Second, there is a lack of agreement concerning measures and 

procedures in assessing process and processing deficits. On one hand, tests 

designed specifically to measure processes have not been well developed or 

established; on the other hand, the traditionally developed intelligence and 

psychological tests are questioned for their validity and reliability in 

assessing processes and processing deficits (Chalfant, 1989). 

Intelligence Tests as Process Measures 

Traditionally developed intelligence tests are based on the concept of 

ability or trait instead of process. Therefore, interpreting the test scores as 

process measures is unconventional. One has to reconceptualize the tests 

and figure out the kinds of processes involved in completing the tasks. 

Some have strongly opposed the use of traditionally developed 

intelligence and psychological tests in making processing deficit inferences 

(Swanson, 1993b; Wagner & Stemberg, 1984). They believed that these 

tests were developed to measure global intellectual functioning; therefore, 

they only indicate global performance (e.g., a number of processes acting in 
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concert). Since they are limited in telling the details of each individual 

mental process characteristics, they are also limited in its diagnostic validity 

and utility in indicating individual's true processing strengths and 

deficiencies (Ippel, 1983; Swanson, 1993b). 

Profile Analysis as an Approach for Processing Deficit Identification 

Traditionally, profile analysis of intelligence tests has been widely 

used for various purposes ranging fi'om differentiating abnormal populations 

including LD in identifying the individual's strengths and weaknesses, and 

in formulating intervention strategies (Sattler, 1992). Kaufinan (1979,1998) 

has written extensively to discuss and explain the appropriate practice of 

profile analysis of the WISC scales. Some of his key points are included in 

Chapter 2. Briefly, variations (usually an ipsative score, i.e., the deviation 

score between the subtest scaled score and the mean scaled score of all 

subtests for that individual) in an intelligence test are analyzed. Statistically 

significant deviations and/or infrequent occurrence of a deviation score are 

taken as alarming signs for certain abnormality. 

Profile analysis has been criticized for its methodological and 

theoretical weaknesses (Glutting, McDermott, 8l Konold, 1997; Watkins & 

Kush, 1994). Ipsative scores are found unreliable, instable, have no 
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construct validity, and poor predictive validity (McDermott et al., 1990). 

The statistical significance testing of the difference between the subtests and 

the mean of the subtests is also considered inappropriate because it is very 

common for children having such difference (Glutting et al., 1997). 

The diagnostic validity and utility of the subtests of intelligence tests 

especially the Wechsler scales are also questioned. Meta-analytical studies 

conducted by Kavale and Fomess (1984) and Muller et al. (1986) found little 

supporting evidence that any of the suggested LD profiles differentiate 

children with leaming disabilities from normal children. 

Some of the criticisms to profile analysis may not be exactly 

appropriate. Kaufinan (1994) indicated that clinical profile analysis was 

individualized assessment that has the flexibility incorporating information 

from other sources. The subtest profile was not recommended as a sole 

criterion for differential diagnosis. Kaufinan (1994) pointed out that the 

criticisms were based on empirical research using group data, which is not 

the same as clinical profile analysis. 

Currently, profile analysis has been naturally extended to the use of 

processing deficit diagnosis (Chalfant, 1989). However, little research has 

been done on its validity and utility for such purpose. In addition to the 
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criticisms that have been raised about the profile analysis, there are some 

concerns in the association between test profile and processing deficit 

diagnosis. It is especially bothersome that there is not a clearly defined 

processing deficit diagnostic system. Since profile analysis is a state-of-art, 

which calls for clinician's diagnostic skills and experience, one wonders 

how a processing diagnosis would be made based on a test profile, and about 

the inter and intra clinician reliability of the diagnoses. 

In summary, current processing deficit diagnosis practice faces three 

major threats. First, diere is a lack of unequivocal opinion on whether 

processing deficiency is an essential characteristic of LD. Secondly, current 

knowledge in cognitive processes and processing deficits is not sufficient to 

produce a diagnostic system. Thirdly, there is no satisfying approach to 

measure cognitive processes and identify processing deficits. It is difficult 

to make process inferences to traditionally developed intelligence tests. 

Profile analysis has been perceived as methodologically and theoretically 

inappropriate. 

Given these obstacles, is it still possible to identify different types of 

processing deficit based on clinical profile analysis? In other words, given a 

psychological testing profile, to what extent can one determine whether a 
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processing deficit exists, and if it does, what type of processing deficit is it? 

Some leading researchers in the field have believed well-trained 

professionals could. By applying appropriate methods to intelligence test 

analysis and interpretation, they can tease out the processing strengths and 

weaknesses, and derive diagnostic and remedial recommendations (Chalfant, 

1989; H3mian, 1995; Kaufinan, 1994a; Kaufinan, Sattler, & Reynolds, 1992; 

Reynolds, 1992; Reynolds & Kamphaus, 1990). 

Apparently, empirical evidence needs to be provided. Today, many 

school psychologists conduct processing deficit assessments as part of the 

LD identification. However, there has been little interest in the research of 

whether such practice is appropriate. It is believed that empirical study 

should be carried out before making any judgement as to the validity of 

current processing deficit diagnosis practice. 

Purpose of the Study 

This study was conducted in a school district at the West Coast that 

requires processing deficit assessment for LD identification. A sample of 

LD children to whom processing deficit diagnosis had been made by local 

school psychologists was identified. The Wechsler Intelligence Scale for 
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Children -The Third Edition (WISC-III) (Wechsler, 1992) was the primary 

intelligence and processing deficit measure. 

This study was conducted with the following three objectives: 

1. This study examines the types and occurrence of diagnosed 

processing deficits to determine the scope of processing deficits 

that have been prescribed in learning disabled children. 

Specifically, the purpose of the study is to provide information 

on what types and how many types of processing deficit are 

diagnosed, and prevalence of the deficits. 

2. The investigator was also interested in examining the 

characteristics of the WISC-III profiles of each processing 

deficit group, and testing if the profiles of different processing 

deficit groups have identifiable differences, and whether 

individual profiles within group are similar to each other. 

3. A common assumption is that LD individuals have unique 

information processing styles, which may be manifested in 

intelligence tests such as WISC-in. This study is also 

interested in examining whether LD children in this sample 

have unique WISC-III profiles. The uniqueness of the WISC-
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III subtest profiles of the LD individuals are determined by 

comparing to the core types identified by Glutting, McDermott, 

and Konold (1997). 

Implications of the findings in current practice of processing deficit 

assessment and diagnosis are discussed. It is hoped that the results could 

contribute useful information and better understanding of current processing 

deficit diagnosis practice. Limitations and fiiture research directions are also 

presented in this paper. 
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In this chapter, firstly, an overview of the most commonly identified 

and discussed types of processing deficit in the literature is provided. 

Secondly, since profile analysis is one of the primary methods used in 

processing deficit diagnosis, issues involved in the diagnostic utility and 

validity of the Wechsler subtest profiles is explored. The recommended 

clinical profile analysis procedure of the WISC-UI is introduced. Arguments 

associated with profile analysis are presented. Finally, support of the 

interpretation of the Wechsler scales as process measures are summarized. 

Processing Deficits: What are they and how many of them are there? 

Empirical Research Findings 

In the Federal Register (1977), LD was defined as having "a disorder 

in one or more of the basic psychological processes involved in 

understanding or in using language, spoken or written, which may manifest 

itself ui an imperfect ability to listen, think, speak, read, write, spell, or do 

mathematical calculations." What was lacking in this definition is an 

explanation of what the basic psychological processes were. Today, 
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although much more has been known about the ̂ es of difficulties LD 

children face, a list of the most important psychological processes and 

processing deficit has never been compiled. The following is a review of the 

most frequently discussed and researched processing deficits in the 

literature. 

In the 1960s when the concept of LD was initially used, cognitive 

processes were conceptualized as a series of stages from sensory input, 

integration, to information output. Theorists hypothesized some important 

processes associated with learning disability. For example, Johnson and 

Myidebust (1967) suggested sensation, perception, imagery, symbolization, 

and conceptualization. Chalfant and King (1976) proposed attention, 

discrimination (auditory and visual), sensory integration, memory, concept 

formation, and problem solving. Clement (1966) indicated that 

psychological deficiency could occur in any of these areas mcludmg 

perception, conceptualization, language, memory, control of attention, and 

motor fimctions. 

Within the same theoretical framework, a number of processing 

deficits were proposed as common among LD children. These include; 

I) Visual-Perceptual Deficit—associated with poor figure-ground 
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visual perception (Bender, 1956, 1957), faulty visual-motor integration 

(Frostig, 1964; Kephart, 1971), higher-order visual spatial processing deficit 

(Hermann, 1959), or faulty eye movements (Bouma & Legein, 1977; 

Elterman, Abel, Daroff, Dellosso, & Bomstein, 1980; Pirozzolo, 1979; 

Pirozzolo & Rayner, 1978). 

2) Auditory-Perceptual Deficit—associated with poor reading 

(Goldberg & Schiffinan, 1972), deficient spelling (Clark, 1970; Silver, 1968; 

Valtin, 1973), and domains related to auditory processing such as verbal 

learning, verbal abstraction, verbal comprehension, and generalization of 

verbal information (Vellutino, 1979). 

3) Intersensory Integration Deficit—deficiency in the development of 

cortical connections among the sensory areas of the brain, and problems 

with completing tasks demanding intersensory abilities. 

4) Attention Deficit—once advocated as the underlying cause for all 

learning disabilities. Other deficits in areas of visual, auditory, kinesthetic, 

and expressive language were believed to be surface manifestations of basic 

attention problems (Dykman, Ackerman, Clements, & Peters, 1971). Some 

evidence showed that learning disabled individuals were delayed relative to 
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normal children in terms of selective attention (Hynd, Obrzut, Hynd, & 

Connor, 1978; Taver, Hallahan, Cohen, & Kaufinan, 1977). 

5) Memory Deficit—Disabled readers have limited short-term 

memory capacity and significant deficits in their use of verbal strategies 

(Cohen and Netley,1978,1981). 

Contemporary cognitive psychology has advanced our knowledge in 

the mechanism of learning and problem solving. Contemporary information 

science theorizes that execution of information not only involves the 

structural components such as sensory storage, short-term memory, and 

long-term memory, but also other components. These other components 

control, oversee, or monitor the operation of the different structural 

components. (Swanson, i988b). Learning is no longer perceived as an 

isolated passive event, but an active process mvolving integration of 

multiple mental components. In this case, learning disability could be a 

result of deficiency in one of the isolated components, but actually more 

likely a result of poor uiteraction or coordination of several components 

(Swanson, 1987a). 

More sophisticated research methods including a well-controlled 

experimental approach have provided new evidence to the learning process 
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difficulties of learning disabled children. In addition to the processing 

deficits mentioned in the last section, information-processing theory 

suggests that LD children may suffer fi'om inability to organize their 

thinking skills and systematically approach learning tasks (Swanson, 1987b). 

Some of the research findings are summarized below. 

1) Visual Processing Deficit—Disabled readers process visual 

information slower than nondisabled readers (Di Lollo et al., 1983). Less 

abled readers are also slower than normal readers in remembering visual-

spatial information especially at younger ages (Willow et al., 1988). 

2) Attention Deficit—Compared to normal children, children with 

learning disabilities perform poorly on tasks requiring selective attention 

(e.g., maintaining attention to target stimuli when distractors are present; 

Tamoswki et al., 1986; Richards et al., 1990). 

3) Short-Term Memory—Poor performance in short-term memory 

tasks is related not only to lunited capacity, but also to the controlling 

process. LD children generally lack use of rehearsal (Torgensen & 

Goldman, 1977), use poor quality of rehearsal strategy (Bauer & Emhert, 

1984), lack organizational strategy and elaborate processing (Swanson, 

1983), and/or are inefficient in phonological coding (Torgensen, 1988). 
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4) Working Memory—LD children have limited structural capacity in 

working memory (Baker, et al, 1987; Brainerd, Kingma, & Howe, 1986; 

Swanson, 1987b; Torgensen & Houck, 1980), and difficulties in accessing 

the information stored in long-term memory due to deficient strategy use 

(Worden, 1986). 

5) Long-Term Memory—LD children may be deficient in both the 

structural component of information processing (Baker et al., 1987; Cohen, 

1981; Swanson, 1987c; Torgensen & Houck, 1980), and Impaired strategies 

to gain access to the information (Worden, 1986). In the storing process, LD 

children may be less skilled dian normal peers in the use of rehearsal 

strategies (Bauer, 1977a, 1977b, 1979; Tarver et al., 1976; Torgensen & 

Goldman, 1977). In the retrieval process, LD children tend to select less 

efficient strategies, conduct a less exhaustive search for retrieval cues, and 

lack self-checking skills in the selection of retrieval cues (Wong, 1982). 

The modality through which stimulus was input for memory, and the 

content of the input material may play a role in the memory process. Ceci 

et al. (1980) suggested separate pathways for auditory and visual input to 

semantic memory system and LD children may have an impairment in one 

or both of these pathways. Evidence was found that LD children fail to 
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integrate visual and verbal memory traces of visually presented stimuli at the 

time of storage and retrieval (Swanson, 1984b). LD children may also suffer 

from semantic memory deficits (Ceci, 1983,1984; Swanson, 1986a). 

Cermak (1983) found that LD children process information more slowly 

than normal children, and they also do not have as distinct a representation 

of the semantic information as normal children. Ceci (1983,1984) indicated 

that learning disabilities might result from lack of ability in clustering, 

elaborating or advanced encoding semantic information. 

6) Problem Solving—Some evidence suggests that LD children may 

suffer from higher-order processing inefficiencies related to problem solving 

(Meltzer, Solomon, Fenton, & Levine, 1989). Some LD children are 

deficient m their ability to extrapolate rules and concepts from tasks 

requiring inductive reasoning (Swanson, 1981, 1982a). They also may have 

difficulties with specific mental processes related to procedural knowledge 

or problem execution (Swanson, 1988a), and rely on a qualitatively different 

set of mental processes in problem solving and a lack of coordination of 

mental processes (Swanson, 1993). 

7) Metacognition—Metacognition refers to children's knowledge 

about their own cognitive resources and compatibility^ between perceptions 
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of themselves as learner and the learning situation. One needs to know 

himselflierself, his/her strengths and weaknesses, the task demands, 

cognitive strategies to complete the task, and metacognitive strategies to 

allow an individual to monitor and evaluate his/her performance. 

Metacognition is viewed as an important integral component of intelligence 

(Sternberg, 1977,1979). This component has been found to be very 

important in directing, guiding, and governing successful learning and 

effective studying (Brown, 1982). Metacognitive knowledge influence 

problem-solving (Flavell, 1976; Kurtz & Weinert, 1989; Siegler & 

Kotovsky, 1986; Swanson, 1990). Users of good strategy need to have 

many strategies and to know how, when and where to apply each strategy. 

Wong (1986) found that LD children have less sophisticated 

metacognitive skills in reading than nonLD peers. Others found that LD 

children fail to spontaneously deploy strategies (Torgesen & Kail, 1980) and 

need frequent external prompting in the use of strategy (Wong, 1978). They 

have difficulty in choosing suitable problem-solving devices for task 

completion (Kavale, 1980; Fleischner & Gamett, 1987; Barton, 1988), fail to 

apply spontaneously their previously learned strategies to different contexts 

(Borkowski, Johnston, & Reid, 1987), and have difSculties in modifying 
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existing strategies into a more efficient and powerful procedure (Swanson & 

Cooney, 1991; Swanson & Rhine, 1985). LD children also experience 

difficulties with self-regulation mechanisms such as checking, planning, 

monitoring, testing, revising, and evaluating during learning and problem-

solving (Brown & Palinscar, 1982; McKinney & Haskins, 1980; Swanson, 

1984b; Wong, 1991a). 

The metacognitive difficulties encountered by LD children were 

found in a number of domains such as memory (Swanson, 1989), reading 

comprehension (Graves, 1986; Palinscar & Brown, 1984; Wong, Wong, & 

Blenkisop, 1989), mathematics (Goldman, 1989), and writing (Englert, 

Raphael, Fear, & Anderson, 1988). 

7) Automaticity—Automaticity is a type of mental operation that 

accesses and combines processing components involuntarily and 

preconsciously in contrast to controlled, effi)rtful, conscious, and intentional 

operations. Problems with automaticity are not results of one process but 

coordinations of several processing components. This type of functioning is 

considered a very important form of processing skill (Kolligan & Sternberg, 

1987; Swanson, 1987b), which immensely decreases the demands placed on 

attention and working memory, and lends support to higher-order 



34 

processing. LD children may suffer from automatization failure (Spear & 

Sternberg, 1986; Sternberg, 1984; 1985; Stemberg, & Wagner, 1982), which 

exerts abnormal demands to attention and memory. For LD individuals, the 

tasks that have been ah^ady mastered by nonLD individuals are still novel to 

them, and require more attention and effort to learn. 

In addition to the above-mentioned processes, simultaneous and 

successive processing are two other forms of processing that are widely 

accepted. These two processing types are theorized in a cognitive model of 

intelligence known as PASS (Planning, Attention, Successive, and 

Simultaneous processing) by Das and Naglieri (Das, 1973; Nagleri, 1989; 

Naglieri & Das, 1990). In this theory, the two types of processing are 

responsible for receiving, processing, and retaining information. 

8) Simultaneous processing occurs in perceiving or remembering 

interrelated surveyable stimuli. Some evidence has been found that 

sunultaneous processing is associated with semantics in reading (Cununins 

& Das, 1977). Perceptual-motor functions that mainly involve in 

simultaneous processing seem to have a significant linear relationship with 

reading in kindergarten and primary grades (Solan & Mozlin, 1986; Solan, 

Mozlin, & Rumpf, 1985). 
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9) Successive processing involves integrating stimuli whose elements 

are linearly related, and organized in serial order. LD children have been 

found to be particularly poor on successive processing tasks (Krywaniuk & 

Das, 1976; Leong, 1980). Kirby and Robinson (1987) found that reading-

disabled children employed simultaneous processing in reading tasks such as 

word recognition and syntactic analysis that normally require successive 

processing, which may suggest that LD children have a deficit in successive 

processing skills or inappropriate strategic choice of processing modes. 

All above-mentioned processes or processing deficits are about mental 

operational ^ctioning—how information is registered, stored, retrieved, 

integrated, and output. All of them are essential components of human 

cognition. In addition, another series of processes that are found critical to 

human being is language skills, which pertain to a special type of 

information (e.g., language) being processed instead of the functioning itself 

(Pressley, 1991). 

10) Psycholinguistic processing disorders are found conmion among 

learning disabled children who have problems in reading, spellmg, and 

writing (Mercer et al., 1996). These deficiencies include poor verbal 
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auditory perception, inefficient phonetic coding, lack of phonological 

awareness, and verbal memory impairment (Mann & Brady, 1988). 

Processing Deficits Included in LD Evaluation Criteria 

What processing deficits have been included in the LD evaluation 

criteria among the states? In reviewing the LD evaluation criteria used in all 

50 states mcluding District of Columbia, Chalfant (1989) found that 17 

states included the psychological processing disorders in their identification 

criteria. The most fi-equently named psychological processes in those states 

included attention, memory, perceptual, oral language, thinking, and social 

emotional disorders. 

A survey of 307 research studies reported in major learning disability 

journals found that 57% of these studies used processing deficit in LD 

identification (Kavale & Nye, 1981). Among the processes mentioned, the 

most commonly listed is perceptual problems (48%). Others included 

attention (42%), memory (38%), and psycholinguistic processes (34%). 

In summarizing the ̂ es of processing deficits mentioned in the 

literature, it seems that they can be conceptualized in four approaches: 

(1) processes or processing deficits in terms of the ̂ es of sensory modality 

involved (e.g, visual processing deficit, auditory processing deficit, and 
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sensory-motor integration deficit), (2) cognitive processing functions and 

stages (e.g., perception, attention, memory, problem solving, and 

metacognition), (3) forms of processing (e.g., sequential and simultaneous 

processing), and (4) verbal or nonverbal content (e.g., language processing 

deficit vs. nonverbal sensory motor integration). 

The above review by no means provides an exhaustive list of all 

processes or processing deficits discussed in the literature. For example, the 

types of elementary information processes studied under the current 

experimental cognitive psycholo^ are not included, because these processes 

are very rudimentary, task specific, and have not entered the picture of the 

study of learning disabilities. 

Diagnostic Validity and Utility of the Wechsler Scales for LD 

The Wechsler scales are by far the most frequently used intelligence 

measures in special education placement evaluation (Reschly et al., 1997; 

Stinnett et al., 1994; Wilson & Reschly, 1996). The scales are primarily 

used for two purposes: (1) to provide a measure of global intelligence, and 

(2) to make differential diagnoses and discriminate diagnostic (i.e., learning 

disabled, mentally retarded) from nondiagnostic (i.e., normal) populations. 

The general factor measured by the Full Scale IQ score of the Wechsler 
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scales has been firmly established as a valid measure of general intellectual 

functioning (Reschly, 1997). The correlation between this measure and 

future academic success and occupational attainment has also been widely 

recognized. As far as LD identification is concerned, this measure has been 

used to determine whether a child has average or above average intelligence, 

and to rule out the possibility of Mental Retardation. The IQ score is also 

used to compute a discrepancy between intelligence and achievement. 

While the Wechsler intelligence scales have been primarily used as 

comprehensive measures of general intellectual functioning, there is a strong 

tradition of interpreting the subtest scatters and making differential 

diagnoses. In the past, the subscales and subtest patterns were believed to be 

useful in providing insight into the emotional, personality, and intellectual 

makeup of the individual. Currendy the profiles are more likely interpreted 

as indicative of cognitive processing characteristics and provide usefiil 

diagnostic information (Muller, Dennis, & Short, 1986). 

Both the profile analysis technique and the use of Wechsler profile in 

differential diagnosis have been under attack. In this section, the profile 

analysis technique recommended by Kaufinan (1994) is introduced. 

Criticisms to profile analysis and Kaufinan's (1994) arguments in support of 
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the use of this technique are presented. Finally, research studies in the 

diagnostic validity and utility of the Wechsler profiles are reviewed. 

Clinical Profile Analvsis 

Clinical profile analysis is the process of analyzing and interpreting 

the scatter and configuration of the subtests. Kaufinan (1979), Sattler 

(1988), and Kaufinan (1994a) have written case reports and textbooks to 

provide systematic and logical guidelines in understanding the subtest 

fluctuations for the different versions of the Wechsler scales. For the WISC-

III, Kaufinan (1994a) suggested a six-step systematic approach for 

interpretation. 

The whole process involves analysis and interpretation of all of the 

components including the Full scale IQ (FIQ) score, the Verbal-Performance 

IQ discrepancy (V-P IQ), the meaning of the global Verbal and Nonverbal 

factors, the four small factors (i.e., Verbal Comprehension, Perceptual 

Organization, Freedom fiom Distractibility, and Processing Speed), and 

fluctuations in subtests. As the most reliable indicator of individual's global 

intellectual level, the FIQ needs to be first interpreted and categorized mto 

general intellectual fimctioning levels firom severe mental retardation to 

gifted and talented. 
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The V-P IQ discrepancy has been regarded as an important indicator 

of processing characteristics, and was suggested as part of the profile 

analysis. The interpretability of the V-P IQ discrepancy not only depends on 

the statistical significance (at least 11 points difference between VIQ and 

PIQ are required for significance at O.OS level), but also variations among 

the subtests in each subscale. If the variations are significant, the subscales 

may not measure unitary constructs, and the V-P IQ discrepancy should not 

be interpreted. Variations within each scale are measured by the 

discrepancies between the two factors scores for each subscale. For 

example, the variation within Verbal Subscale is measured by the difTerence 

between the two factor index scores of Verbal Comprehension and Freedom 

from Distractibility. Unconmion scatters among subtests within each 

subscale are also important indicators. In addition, the frequency of the V-P 

IQ discrepancy occurring in the population should be considered as an 

important factor in differential diagnosis. For example, a 19-20 point 

discrepancy which occurs in the extreme 15% of the individuals in the 

standardization sample can be treated as uncommon and given meaningful 

interpretation. 
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A meaningful interpretation of the fluctuation among the subtests was 

based on a number of factors. Kaufinan (1994) suggested looking at the 

statistical significance and abnormality of the difference between the subtest 

scale score from the mean of all subtests administered. However, if the V-P 

IQ discrepancy is very large (i.e, 19 points or more), the subtests in each 

subscales should be compared separately (i.e, the subtests in the Verbal 

subscale should be compared to the mean of the subtests in the Verbal 

subscale only. The same is true with subtests in the Performance subscale). 

The meaning of the profile should be interpreted in the context of a 

variety of sources. These include muhiple tiieoretical frameworks, most 

current clinical and research findings, and information provided in historical 

background, behavioral observation, and other test scores. Kaufinan (1994a) 

suggested numerous intelligence theories and listed the abilities or processes 

to be interpreted within each theory. These theories included Horn and 

Cattell *s Crystallized Intelligence and Fluid Intelligence, Guilford's 

Structure of Intellect Model, Bannatyne's Recategorization System, Das and 

Naglieri's PASS model, and empirical factor analysis results. Each theory 

provides different approaches to group and regroup the subtests by the 



42 

abilities or processes they share. In this way, practitioners can have a full 

understanding of the information provided by the test. 

Kaufinan (1994a) stresses the clinical property of profile analysis as 

an individualized assessment. Interpretation of the profile needs to be 

flexible. Numerical rules are to aid interpretation and should not be used 

rigidly. "The first and most basic rule of an intelligence testing approach is 

not to interpret any rule too rigidly" (Kaufinan, 1994a, p. 135). In addition, 

clinician's knowledge in psychological theory and research, skills and 

experience in organizing and integratmg the data are emphasized. Kaufman 

(1994a) describes profile analysis as a detective work, partiy art, and partly 

science. 

Criticisms to Clinical Profile Analvsis 

Clinical profile analysis has been criticized on both statistical and 

theoretical grounds. First, the difference scores (e.g., the difference between 

the subtest score and the mean of the all subtest scores administered) used in 

profile analysis and interpretation are found less reliable than the original 

scores from which they are derived (i.e., subscale scores). In several studies, 

higher classification error and low statistical power were noted when 
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difference scores were used (Bamett & Macmann, 1992a, 1992b; Cahan & 

Cohen, 1988; Macmann & Bamett, 1985,1992,1994a, 1994b). 

Secondly, the common belief that profiles with peaks and valleys 

represent atypical cognitive characteristics was found a misperception. 

Recent studies noted that profiles having peaks and valleys are actually more 

common than flat profiles in the general population (Glutting, McGrath, 

Kamphaus, & McDermott, 1992; Glutting, McDermott, & Konold, 1997; 

McDermott, Fantuzzo, & Glutting, 1990; McDermott, Fantuzzo, Glutting, 

Watkins, & Baggaley, 1992). Furthermore, Glutting, McDermott, & Konold 

(1997) found that 55.6% of the children from the standardization sample had 

at least one statistically significant weakness, and 46.7% of them had at least 

two statistically significant subtest differences from their personal mean. 

These studies demonstrated that statistically significant differences are very 

common and ordinary. 

Thirdly, Jensen (1992) theorized that the ipsative scores remove the 

general ability^ variance and therefore have no construct validity. 

McDermott et al. (1992) found that ipsatization of WISC-R scores resulted 

in a loss of almost 60% of the test's reliability variance. McDermott, 

Fantuzzo, and Glutting (1990) also found that ipsative scores have lower 
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correlation with the general intelligence and academic achievement, and 

therefore, have poor predictive validity, and provide little information for 

remediation. 

All the above evidence has been used to argue against the use of 

profile or subtest analysis of the Wechsler scales for differential diagnosis. 

After reviewing the problems and limitations of this method, McDermott et 

al. (1990) concluded that clinicians should "just say *no' to subtest analysis" 

(p. 299). 

Arguments in Support of Profile Analvsis 

Kaufman (1994a) pointed out that most of the criticisms of profile 

analysis were not warranted because their research methodology is empirical 

and group-data based. They failed to recognize the clinical nature of this 

approach. Clinical profile analysis is an individualized-assessment which 

utilizes and mtegrates data from multiple sources in addition to the subtests. 

The subtest pattern was not used as sole evidence for differential diagnosis 

(Kaufinan, 1994; Sattler, 1992). 

Kaufinan (1994a) believed that McDermott's arguments on the use of 

ipsative score was "bogus and are irrelevant for individualized profile 

interpretation" because clinical approach does not use ipsative scores in the 
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way intended for group data (Kaufinan, 1994a, p. 30). The empirical 

approach was simple-minded and unable to incorporate multiple data 

sources in profile analysis as clinical approach does. In empirical approach, 

the hypothesis generated based on the profile can not be consolidated and 

cross-validated by other sources. 

Strong support has been received for the use of profile analysis with 

the Wechsler scales provided that it is done with careful reasoning 

(Kaufinan, 1979; 1990,1994; Kaufinan & Kaufinan, 1977; Kamphaus & 

Reynolds, 1987; Reynolds, 1992; Reynolds & Clark, 1988; Reynolds & 

Kaufinan, 1986). It was believed that, when done properly by broadly and 

in-depth trained personnel, this individualized assessment model "leads to a 

studied delineation of the individual student's processing strengths and 

weaknesses" (Reynolds, 1992). 

When profile analysis was criticized for lack of evidence in 

differential diagnosis validity, Kaufinan (1994a) argued that little evidence 

exists invalidating the method. Most of the current validity research 

findings are confounded because they were based on poorly defined samples 

Further on, Kaufinan (1994) pointed out that since there was sunply no 

better approach to replace clinical profile analysis, ''You shouldn't toss 
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something into the trash until you've got something of value to replace it." 

(p. 25) 

Are There Wechsler Profiles for LP? 

In the last several decades, numerous studies have been devoted to 

search for a Wechsler profile that can be used to differentiate LD from 

nonLD populations. Many Wechsler patterns have been suggested. These 

included a (1) V-PIQ discrepancy (PIQ>VIQ; Anderson, et al., 1976; 

Kaufinan, 1994b; Smith et al., 1977; Zingale & Smith, 1978), (2) an ACID 

profile (a pattern of low scores on the subtests of Arithmetic, Coding, 

Information and Digit Span; Ackerman, Dykman, & Peters, 1976; Kaufinan, 

1979; Sattler, 1988), and (3) Bannatyne pattern which has high spatial skills 

(Block Design, Object Assembly, and Picture Completion), medium verbal 

conceptualization (Similarities, Vocabulary, and Comprehension), and low 

sequential processing skills (Arithmetic, Digit Span, and Coding). 

However, little evidence exists to support the diagnostic utility of any 

of these characteristics m diagnosing learning disabilities in children. Meta-

analytical studies conducted by Kavale and Fomess (1984) and Muller et al. 

(1986) found no pattem showed a significant difference between learning 

disabled and normal children. 
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On the V-PIQ discrepancy, Kaufinan (1979) found that normal 

children have substantial V-P IQ discrepancies, averaging about 10 points. 

In fact, one in four normal children have a V-P IQ difference of 15 points or 

more which is statistically significant at 0.01 level. Stevenson (1979) and 

Thompson (1980) found no significant difference on the V-P IQ discrepancy 

between LD and normal children. Kaufman (1979) suggested a diagnostic 

decision should not be based on the V-P IQ discrepancy unless it is 

abnormally infrequent in the normal population. 

The proportion of LD individuals displaying the Bannatyne pattern 

was found small. Only thirty percent of LD children in Gutkin's (1979) 

sample, and 54% in Henry and Wittman's sample (1981) conformed to the 

Bannatyne profile. 

The same was found with the ACID profile. Joshko and Rourke 

(1985) found only 6% had an ACID profile among a group of3,500 reading 

disabled children. A recent study by Prifitera and Dersh (1993) found that 

only 5.1% of the LD sample revealed an ACID profile comparing to 1.1% in 

the WlSC-m standardization sample. Although the prevalence of the ACID 

profile in the LD sample is significantly higher than in the general 

population, the small proportion of LD children displaying such pattern was 
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not considered as having any practical significance in clinical differential 

diagnosis (Flanagan et al., 1997). 

Recently, Kaufman suggested a SCAD profile on the WISC-in (low 

scores on Symbols Search, Coding, Arithmetic, and Digit Span (Kaufinan, 

1994b). Kaufinan (1994) found that 85% of the combined LD and ADHD 

sample had higher Perceptual Organization (PO) than the sum of the SCAD 

subtests as compared to 47% in the standardization sample. The LD sample 

differed significantly from normal children in the magnitude of the 

discrepancy between PO and SCAD subtests (Prifitera & Dersh, 1993). The 

profile was suggested as useful in identifying children with neurological 

impairment or problems related to minimal brain dysfimction (Kaufinan, 

1994). Still, Kaufinan (1994) did not reconmiend that the differences be 

used to differentially diagnose learning-disabled children from other 

exceptionality. 

With the new conceptualization of LD as a heterogeneous group of 

disorders, it is no surprise that no single Wechsler profile can characterize all 

LD population. Then the question is whether it is possible to classify LD 

mto homogeneous subgroups based on the Wechsler scales. 
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Some research has been conducted to classify LD into subtypes by 

using Wechsler scales as neurocognitive variables. Based on the V-PIQ 

discrepancy, Rourke, Young, and Flewelling (1971) established three 

subtypes (e.g., VIQ>PIQ, VIC^FIQ, and VIQ<PIQ). In using cluster 

analysis technique. Snow et al. (1985) identified six subtypes with the 

WISC-R. The subtypes were described as global deficits, attention deficits, 

language deficit, mild language deficits, and two normal groups. Others 

used similar cluster analysis or Q-type factor analysis techniques and found 

4 or 5 subtypes (Hale & Saxe, 1983; Vance et al., 1978). 

These studies apparently provided evidence to learning disabilities as 

a heterogeneous group with respect to the Wechsler scales. However, the 

findings are inconsistent in the number and types of subtypes established on 

the different samples and techniques. In addition, there has been a lack of 

evidence in the external validity of these subtypes (Hooper & Willis, 1989). 

Therefore no LD subtype has been established based on the Wechsler scales. 

Untill now, the effort in searching for a Wechsler profile has failed. It 

may be concluded that no Wechsler profile can be used solely to 

differentiate LD firom nonLD children, and no LD subtypes has been 

identified and defined by the Wechsler scales yet. Overall, current research 
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has not provided substantial evidence regarding the diagnostic validity and 

utility of the Wechsler scales in learning disabilities. 

However, a distinction should be made between the empirical 

approach of matching profiles and the clinical profile analysis approach for 

hypothesis generation. Just as Kaufinan (1994a) pointed out, clinical profile 

analysis is different fi'om data-based empirical research in that clinical 

profile analysis always uses other data sources for cross-validation and 

corroboration. 

Nonetheless, little information is available regarding what can be done 

in clinical profile analysis, and the reliability and validity of such practice. It 

is unknown how a clinician comes up a hypothesis, assesses strengths and 

weaknesses, and provides remediation strategies; what data and how other 

data are used for cross-validation; and whether all clinicians use the same 

method in their analysis. 

What is more complicated in diagnosis of processing deficit is that 

clinicians have no reference profile (i.e., a Wechsler profile representing a 

certain ^e of processing deficit) to rely on. In this case, they have to have 

their own reference profile in making the distinctions. Do all clinicians have 

the same reference profile? If they do not, is it possible that the diagnosis is 
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nothing but a garbage in, garbage out process. What is the value of such 

practice? 

An Advancement: A Normative Subtest Taxonomv for 

Determining Unique WISC-in profiles 

As mentioned above, the use of ipsative scores and statistical testing 

of difference scores for differential diagnosis were found methodologically 

limited. Since a profile is a configuration of multiple subtests. Glutting, 

McDermott, and Konoid (1997) pointed out that these univariate methods 

were inappropriate to determine whether a profile is unusual. Instead, the 

idiosyncracy of a profile should be tested using multivariate methods. 

To solve the conventional profile analysis problems, Glutting, 

McDermott and Konoid (1997) suggested a nonlinear multivariate approach. 

The most common profiles were identified using the Q-type cluster analysis 

with the WISC-R and WISC-III standardization sample (McDermott, 

Glutting, Jones, Watkms, & Kush, 1989; Glutting et al., 1997). These 

profiles were suggested as multivariate null hypotheses to determine whether 

individual profiles are unusual or clinically important. 

A few studies have used this method to determine profile uniqueness 

with clinical samples. Watkin and Kush (1989) applied the V^SC-R profile 
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taxonomy to a large sample of special education children (N=1,222), and 

found that only 3.6% of them showed unusual profiles. Similar research was 

carried out with the WAIS-R (Mailer & McDermott, 1998). These research 

results provided additional evidence to the differential diagnosis validity of 

profile analysis. 

Nine most representative profiles were identified with the WISC-III 

standardization sample (Glutting, McDermott, & Konold, 1997). The nine 

profiles are presented in Table 2.1. These core profiles are primarily 

distinguished by differences in the levels of general ability and by subtest 

variations within the same general ability level but to a lesser extent 

(Glutting, McDermott, & Konold, 1997). These profiles have not been used 

to determine whether LD children have unique profiles. 

This normative profile taxonomy approach was suggested as the best 

method available for making profile comparisons (Flanagan et al., 1997). 

Unlike the conventional practice, this multivariate approach takes the 

intercorrelations between subtests into account, and treats the profile as an 

integrated set of scores instead of individual components. However, the 

external validity of these common profiles as a result of cluster analysis 

needs to be tested. Further research should be conducted to verify the 



Table 2.1 
Mean Subtest Score Patterns, Associated Deviation IQs and Factor Indices for 
the WISC-111 Core Profile Types 

Profile Mean Subtest Mean Deviation Mean factor 

Type Score' Quotient Index' 

Number PC IN CD SM PA AR BD VO OA CM SS OS FSIQ VIQ PIQ VCI POI FDI PSl Name and description 

1 13 14 13 14 13 14 IS 14 14 13 13 13 126 123 124 122 123 121 116 High ability and depressed 

processing speed 

2 13 13 10 13 II 12 12 13 12 13 10 11 114 116 110 116 112 109 101 Above average ability; V1Q>P1Q 

and depressed processing speed 

3 II II 14 11 12 II II 11 II 11 13 II 109 lOS 112 108 104 111 118 Slightly above average ability; 

P1Q>V1Q and elevated 

processing speed 

4 10 n 9 II 11 10 10 II 9 11 10 8 102 104 99 lOS 100 95 98 Average ability 
5 10 10 9 10 8 11 10 10 9 10 9 13 99 103 96 101 97 113 96 Average ability and evevated 

freedom from distractibility 
6 11 9 7 8 9 8 10 8 11 8 8 8 92 90 97 90 101 91 87 Slightly below average ability 
7 9 8 12 8 9 8 9 8 9 8 11 9 91 97 88 88 94 95 108 Slightly below average ability; 

PIQ>VIQ 
and elevated processing speed 

8 7 9 8 8 8 8 6 9 6 9 7 9 86 92 82 93 82 92 89 Betow average ability and VIQ>P1Q 
9 6 5 7 5 6 6 5 5 6 5 6 7 74 75 77 75 77 84 85 Low ability; elevated freedom from 

distractibility and elevated 
processing speed 

Note. This table is from Glutting, McDennott, & Konold (1997). N=2,200. Tabled Values are rounded to nearest whole number for convenient presentation. Wisc-
lIHWechsler Intellifence Scale for Children—Third Edition, PC=Piciure Completion, In^lnformation, CD=Coding, SM=Similarities, PA=Picture Arrangement; 
AR=Arithmetic; BD=Block Design; VO=VocabulaTy; OA=Object Assembly; CM^Comprehension; SS=Symbol Search; FSIQ=Full Scale IQ; VlQ=Vcrbal Scale IQ; 
PIQ=Performance Scale IQ; VCI=Verbal Comprehension Index; POI==Perceptual Organization Index; FDI-Frcedom from Distractibility Index; PSI=Proccssing Speed 
Index. Copyright l995byTheP^chologicalCoiporalion. Reproduced by permission. 
fThc population standard score M=IO and SD=3 for each age group. 
Deviation quotients are conventional IQ equivalents specific to each age group, where the population M=IOO and SD=1S. 

'^Factor indicies are specified to each age group, where the population M^'IOO and SD=IS. 

L/1 Ui 
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commonality of the core profiles, and determine whether the profiles have 

any meaningful representations. 

Interpreting the WlSC-m as Process Measures 

Traditionally, the Wechsler scales were developed to measure 

intelligence and abilities. In using these scales for information processmg 

deficit diagnosis, they have to be interpreted as measuring processes. 

Although the Ime between the two concepts is not always clear, ability is 

generally perceived at a higher level as a constellation of processes 

(Sternberg, 1977). 

Interpreting the Wechsler scales or other traditionally developed 

standardized ability tests as process measures have received some support in 

the literature. First of all, it has been pointed out that the tasks were selected 

with some implicit hypotheses that they involve certain types of mental 

processes, even though the whole test was not developed based on any 

information processing theory. Secondly, completion of the tasks evidently 

calls for one or more mental processes, and differential performance on the 

tasks is a reflection of individual's processing capacity. Thirdly, although 

most of the tasks are not pure measures of processes, it is possible to 

decompose and identify the types of processes involved in complex tasks. 
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Carroll (1988) believed that, through experimental manipulation and factor 

analysis, the cognitive processes can be identified and characterized. 

Clinically, some have believed that trained professionals are capable of 

conducting task analysis and tease out the processes (Reschly, 1996). 

As a matter of fact, process interpretation to the Wechsler scales was 

very common in the past at least at the global level. For example, the 

Information subtest was suggested as a measure of long-term memory. Digit 

Span as a measure of short-term memory and attention, and Picture 

Completion as a measure of visual perception (Kaufinan, 1976). Currently, 

many have attempted to interpret the Wechsler scales from different 

theoretical perspectives. Table 2.2 provides a summary of the types of 

process interpretations suggested in the literature. 

Little empirical evidence exists in support of identifying processes 

based on clinical interpretation and analysis of the Wechsler scales. 

Apparently, the capability of practitioners m (1) identifying the types of 

processes involved in each task, (2) evaluating and determining the 

capacities of each process, and (3) making processing deficit diagnosis needs 

to be examined. 
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Table 2.2 
Process Interpretations of the WISC-III Subtests 

Subtests Processes 
Infoimation Memory, stote/retrieve of old data (Saltier, 1993; Kaufinan, 1994a) 

Verbal processing (Wechsler, 1993; Kaufiiuui, 1994a) 
Auditory perception (Kaufman, 1994a) 

Similarities Concept formation, memory (Sattler, 1993) 
Verbal processing (Sattler, 1993; McCiew ft Flanagan. 1996) 
Auditoiy perception (Kaufinan, 1994a) 

Arilhematic Numerical reasoning memory (Sattler, 1993; Kaufman, 1994a) 
Concentration, attention (Sattler, 1993 Kaufnian, 1994a) 
Verbal comprehension (Sattler, 1993; Kaufnun, 1994a) 
Auditory memory (Sattler, 1993; Kaufnun, 1994a) 
Auditory perception (Kaufman, 1994a) 

Vocabulary Memory, concept fonnation (Sattler, 1993; Kaufman, 1994a) 
Verbal comprehension (McCrew ft Flanagan, 1996; Kaufnm 1994a) 
Verbal expression (McGrew ft Flanagan, 19%; Kaufnun, 1994a) 
Auditory perception (Kaufman, 1994a) 

Comprehension Problem solving, memory (Sattler, 1993) 
Verbal comprehmion (M^rew ft Flanagan, 1996; Kaufnian, 1994a) 
Auditory perception ((McGrew ft Flanagan. 1996; Kaufman, 1994a) 

Digit Span Short-term memofy (Sattler, 1993; McGrew ft Flanagan, 1996; Kaufman, 1994a) 
Sequencing (Sattler, 1993; Das ft Naglieri, I99S; Kaufhuui, 1994a) 
Attention (S^er, 1993; Kaufman, 1994a) 
Verbal expression (Sattler, 1993) 

Picture Completion Concenlration(Sattler, 1993) 
Long-term visual memory (Sattler, 1993) 
Visual organization(Sattler, 1993; McCrew ft Flanagan, 1996; Kaufinan, 1994a) 
Simultaneour processing (Das, Naglieri, ft Kirby, 1994; Kaufinan, 1994a) 
Visual perception (Kaufinan, 1994a) 

Picture Arrangement Planning ability (Kaufman, 1994a ;Sattler, 1993) 
Nonverbal reasoning (Kaufinan. l^a; Sattler, 1993) 
Visual organization (Kaufinan, 1994a; Sattler, 1993; McGrew ft Flanagan, 1996) 
Sequencing (Kaufinan, 1994a; Sattler, 1993) 
Simultaneour processing (Das, Naglieri, ft Kirby, 1994; Kaufinan, 1994a) 
Visual and auditory perception (Kaufinan, 1994a) 

Block Design Analysis and synthesis, abstract conceptualization (Kaufinan, 1994a; Sattler, 1993) 
Visual organization (Kuifman, 1994a; Sattler, 1993; McGrew ft Ranagan, 1996) 
Visual-motor coordination (Krafinan, 1994a; Saltier, 1993) 
Simultaneour processing (Das. Naglieri, ft Kirby, 1994; Kaufman, 1994a) 
Visual and auditory perception (Kaufinan, 1994a) 

Object Assembly Long-term visual memory, visual perception (Saltier, 1993) 
Simultaneour processing (Das, Naglieri, ft Kirby, 1994; Kaufinan, 1994a) 
Visual organization (Kaufinan, 1994a; Saltier, 1993; McGrew ft Flanagan, 1996) 
Visual-motor coordination (Sattler, IW3; Kaufinan, 1994a) 
Visual perception (Kaufinan, 1994a) 

Coding Attention (Saltier, 1993) 
Shoft-term memory (Kaufinan, 1994a ;Saltler, 1993) 
Perceptual reproduction (Kaufinan, 1994a; Satller, 1993) 
Speed visual-motor coordination (Kaufnun, 1994a; Saltier. 1993) 
Simultaneour processing (Das, Naglieri, ft Kirby, 1994; Kaufman, 1994a) 

<
 1
 

I 1
 

I 1 1 

Symbol Search Speed of infimnMion processmg (Kaufinan, 1994a; Wechsler, 1993) 
Perceptual organization (Kaufinn. 1994a) 
Planning (Kaufinan, 1994a) 
Visual-motor coordinaiion (Kaufinan, 1994a) 
Simultaneour processing (Das, Naglieri, ft Kirby, 1994) 
Visual and auditory processing (Kaufinan, 1994a) 
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CHAPTERS 

METHODS 

This chapter presents the data collection procedures, sample selection 

criteria, and research questions. The methods used to address the research 

questions are introduced. The data analysis procedures are explained. 

Data Collection Procedure 

A school district located at the West Coast with approximately 17,000 

students ranging from kindergarten to eighth grade was identified as the site 

for data collection. This district was chosen for the following reasons: 

1. Assessment and diagnosis of information processing deficit was a 

required component in learning disablility identification in this district. 

Seven basic types of processing deficit were specified in the 

assessment guidelines. Every child who was qualified as LD was 

diagnosed with certain type(s) of processing deficit. 

2. Standardized tests were directed as a primary method in processing 

deficit assessment and diagnosis in this district. The WlSC-m is one 

of the most frequently used intelligence tests for assessing intelligence 

level and information processing. 
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3. This district has appropriate standards for documenting the assessment 

and identification procedures and results, which made it possible for 

the investigator to collect a high quality data. 

LP Identification Criteria and Procedures 

This district adopted the following LD criteria and procedures: 

1. A child displays one or more disorders existed in basic psychological 

processes. These processes are attention, visual processing, auditory 

processing, sensory-motor skills, association, conceptualization, and 

expression. 

2. A severe discrepancy (e.g., 1.5 standard deviations with 15 as the one 

standard deviation) exists between a student's measured intelligence 

and achievement in one or more academic areas including written 

expression, basic reading skills, reading comprehension, mathematical 

calculation, and mathematical reasoning. 

3. The discrepancy can not be attributed to environmental, cultural, or 

economic disadvantages. 

4. The discrepancy can not be corrected through any regular education 

programs. 
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5. The student must be screened for vision and hearing, and observed for 

behavioral problems in the 12 months prior to diagnosis. 

The student's qualification for LD is determined by the Individualized 

Education Program (IE?) team which usually consists of a school 

psychologist, a special education resource specialist, an administrator, and 

other professionals in some cases. Psychological and achievement testing and 

evaluation are usually conducted by a school psychologist and a resource 

specialist respectively. The evaluation results are shared at the lEP meeting. 

The eligibility decision is made by the lEP team based on the testing results 

and other evaluations. 

The information processing assessment and diagnosis are conducted by 

school psychologists as part of psychological evaluation. In this district, a 

total of seven Qrpes of information processing deficits exist. A guideline was 

provided in assisting the school psychologists for assessment and diagnosis. 

Three methods were directed, which include standardized intelligence or 

psychological tests, observation, and work samples. 

The WlSC-m is the most fi^quently administered intelligence test in 

this district. School psychologists are directed to look at selected subtests 
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exactly the processing deficit should be conducted is not described in the 

guidelines. 

Data Collection Procedure 

All data elements were collected from each LD student's lEP records. 

These IE? records documented every student's demographics (i.e., name, 

birthdate, sex, ethnic identity, grade), special education program currently 

qualified (i.e., resource vs. self-contained classroom), the type of 

handicapping condition (i.e., LD, mental retardation, or emotional 

disturbance), psychological and educational assessment reports (i.e., 

reported standard testing score, other assessment results, diagnosis and 

evaluation results and justifications), assessment materials used (i.e., 

standardized testing material, and other reports in written form), special 

education goals and objectives, and special education history (i.e., special 

education evaluation, reevaluation, transfer evaluation history, and 

programs qualified for each evaluation). 

Permission was obtained to access the special education archive files 

located in the district central office. A list of students who were identified 

as learning disabled at the time of data collection was provided. All of these 
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LD students' lEPs were reviewed. Only those who met the following 

criteria were included in the sample. 

1) At the time the data were collected, the child was identified as 

Learning Disabled only, with no other handicapping condition 

such as emotional disturbance, or several behavioral disorder. 

2) The child was a White nonHispanic. 

3) The child was English proficient. 

4) A psychological processing deficit diagnosis was documented. 

5) The WISC-III was one of the tests used for psychological 

evaluation, and the test scores were reported and documented. 

Only students who were NonHispanic White and speaking proficient 

English were included to ensure homogeneity of the sample and avoid 

possible confounding effects of the race and language on the interpretation 

of the WISC-III profiles. 

The following data elements were collected from the students' lEP 

records: 

1) Demographic information: student's gender, date of birth, 

ethnicity, language spoken in the home, and English proficiency; 
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2) Special education status: primary handicapping condition (must 

be learning disability), current special education program 

placement, diagnosis of information processing deficit; 

3) Assessment data: WISC-III test scores including FSIQ, VIQ, PIQ, 

factor index scores, and subtest scores, date of testing, examiner, 

and language used in the testing. 

Research Questions 

In this district, to qualify for LD, a child has to manifest some type of 

processing deficiency. The processing deficit assessment and diagnosis 

obviously plays a very unportant role in LD identification. As described in 

Chapter 1 and Chapter 2, school psychologists face multiple challenges in 

their practice. These include a lack of an agreed list of processing deficits, a 

diagnostic taxonomy, and valid process measures. 

Currently, the conventional practice is subtest profile analysis of 

standardized tests including the WISC-III and other assessment data. This 

approach has not received much empirical support in the field. There has 

been a lack of empirical evidence in the differential diagnosis validity^ of 

clinical profile analysis. This study was intended to evaluate current 
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processing deficit diagnosis practice and provide empirical evidence to the 

argument in the differential diagnosis validity of clinical profile analysis. 

This study is intended to address the following research questions: 

1. How many types of processing deficits were identified, and what 

was the prevalence of each type of processing deficit? 

2. In comparing to the core profiles identified by Gluttings et al. 

(1997), how many LD individuals have unique WISC-III profiles? 

3. Do the mean WISC-III profiles of different processing deficit 

groups differ? 

4. Do the individuals within the same processing deficit group have 

similar WISC-III profiles to each other and to their respective 

group mean profile? 

Methods 

This research needs to determine whether the LD individuals in this 

sample have unique WISC-III profiles, whether different types of 

processing deficit have dissimilar WISC-III profile, and whether individuals 

identified with the same processing deficit have similar WlSC-m profiles. 

The research methods selected should be able to make profile comparison 

between groups, and between individual and the group it belongs to. 
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Three methods are identified from the literature with each addressing 

different kind of profile comparison. These methods include statistical 

profile analysis, rpd^) (Coefficient of Pattern Similarity), and cluster analysis. 

The statistical profile analysis is used to determine profile similarities 

between groups, rpoc) is used to compare individual profiles with the mean 

group profile, and cluster analysis is used to determine profile similarities 

among individuals in the same group. The following introduces the three 

methods and supporting evidence in the use of these methods for this study. 

Statistical Profile Analysis 

A profile is a set of measures related as a whole. Generally speaking, 

a profile has three aspects: elevation, scatter, and shape. Elevation is the 

mean of all scores for a given person. Scatter is a measure of how the 

individuals deviate from their own mean. Shape reflects how the scores are 

associated with each other. Depending upon the question, one or more of 

the three aspects may be considered in profile comparison. In the case of 

using the WISC-III profile for processing deficit diagnosis, although all 

three may be considered, the shape is a more important factor than the other 

two. 
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Statistical profile analysis (SPA) is a multivariate approach of 

comparing patterns of group performances. It is essentially an application of 

multivariate analysis of variance (MANOVA) in which the dependent 

variables are measured on the same scale (Tabachnick & Fidell, 1989). In 

stead of testing each dependent variables, the SPA tests the differences 

(segment scores) between adjacenent measures. 

The profile comparison is accomplished through answering three 

questions: (1) Is there a level difference between profiles (elevation)? (2) 

Are the profiles parallel (shape)? and (3) Is the profile flat (scatter)? 

Because of the importance of shape, parallel analysis takes the first step. 

The hypothesis is that the group mean profiles are similarly shaped in that 

the measures are the same for all groups. In examining the parallelism, 

segments (e.g., the difference between adjacent measures) are used. The 

segment score represents the slope between two original adjacent measures. 

If all the slopes are equal among all groups, the profiles will be parallel. In 

SPA, the parallelism hypothesis is tested in examining the variability in the 

mean differences of the adjacent measures between groups. 

If the profiles are parallel, elevation and flatness tests follow. 
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The level analysis is to determine whether there is a difference between the 

group means of all combined dependent variable measures. The flatness 

analysis determines whether the slopes between adjacent measures equals 0. 

In this hypothesis, the grand mean of slope segments over all groups is 

tested instead of individual groups. 

Like regular MANOVA, the SPA. has a number of underlying 

assumptions. These include multivariate normal distribution, homogeneity 

of variance-covariance matrices, linearity, multicollinearity and singularity. 

In determining the profile similarity between the mean profiles of different 

processing deficit groups, violation of these assumptions are examined. The 

parallel, elevation and flatness hypotheses are tested using MANOVA 

procedures in SPSS program. 

rp^i.| (Coefficient of Pattern Similaritv) 

The rp(|() is an index used to measure the similarity between an 

individual's profile and a group-mean profile (Tatsuoka, 1974). This 

coefficient was initially proposed by Cattell (1949), and later modified by 

Tatsuoka (1974). In this study, the is used to answer research questions 

number 2 and 4. Firstly, the index is used to determine whether the LD 

individuals have unique WISC-UI profiles in comparison to the nine core 
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profiles suggested by McDermott (1977). The nine core profiles were 

presented in Table 3.1. Secondly, the index is used to compare individual 

profiles with the mean profile of the processmg deficit group he (she) was 

diagnosed. 

The formula used to calculate the rp^c) is presented below. 

[Cp+(Djk^s/)]. (djk'/af) 

' [Cp+ (DjtVd/)]+ (d|k'/d/) 

i each individual 

j the variables in the profile 

k the group 

p degrees of freedom, the total number of variables in the 

profile 

individual i's test score on variable j 

h population mean of the jth variable 

Mjk> population mean of the kth group on the jth variable 

dj.^ = Xji - ^ijic the deviation between an individual's score on X, from 

the kth group mean on that variable; 

Dj.^ = the deviation of the kth group mean on Xj from the 
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grand mean (overall population mean) on that variable; 

dj^ the overall population variance of Xj; 

Cp the median of the chi-square distribution with p 

degrees of freedom, p being the total number of 

variables in the profile. 

The rp(ic) index has similar properties to the correlation coefficient 

with values ranging from -1 to +1 with -1 as perfect disagreement, 0 as 

similarity by chance, and +1 as perfect agreement between two profiles. 

Carroll and Fields (1974) provided evidence to show that Tpd^) is an equal or 

superior measure to all other profile similarity measures including Pearson r 

and Osgood and Suci's D coefficient in classification accuracy. Mosel and 

Roberts (1954) also found that the rp^^) had the closest agreement with visual 

judgement of profile similarities in comparison to other profile similarity 

indices. 

The i'p(k) index has been used in dealing with classification problems 

in differentiating clinical or occupational groups (Cattell, 1969; Evans & 

Johnson, 1981). In more recent research, this index was used for Wechsler 

subtest profile comparisons (Glutting et al., 1997; Mailer & McDermott, 

1997; Watkins & Kush, 1994). 
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Since no absolute criterion exists, an fpck) value is usually selected to 

deal with different kinds of classification problems. In determining the 

uniqueness of a profile using the core profiles of the WISC-R as standards, 

an index of 0.30 was adopted (McDermott, Glutting, Jones, Watkins, & 

Kush, 1989; Watkins & Kush, 1994). This 0.30 criterion was also used in 

similar research with the WPPSI (Glutting & McDermott, 1990; and WAIS-

R (McDermott, Glutting, Jones, & Noonan, 1989). 

With the WISC-III, a value of 0.16 was suggested to determine 

profile uniqueness (Glutting et al., 1997). This value was selected based on 

the following reasons. First, when the dispersion of rp{k) in the WISC-III 

standardized sample was computed, only 5% had a value less than or equal 

to 0.16. Second, 5% prevalence rate is considered as uncommon. Third, a 

reverse application of the rp(k) classification procedure to the WISC-III 

standardization sample revealed that children with a i'p(k) value <0.16 have 

little resemblance to the nine core types. 

In this study, the rp(ic) <0.16 criterion is used to determine the 

uniqueness of the WlSC-m profiles of this LD sample. In using the nine 

core profile types identified by Gluttmg et al. (1997) as standards, nine rpd^) 
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values are computed for each individual profile. If all nine rp(k) values are 

less than 0.16, this individual's profile is considered as rare or unique. 

The same criterion is adopted to determine whether the individual 

profiles match their respective mean group profile and are consistently 

diagnosed. Firstly, the mean profile for each processing deficit group is 

computed, then as standards for each individual profile to match against. 

Secondly, rp(k) values are computed from each individual profile with every 

mean group profile (e.g., the mean group profile it belongs to and other 

mean group profiles). Thirdly, the rp(ic) values for each mdividual profile are 

compared to determine whether a profile has greater resemblance to its own 

mean group profile (i.e, have a greater rp^^)). Lastly, a match is determined if 

the rp(ic) value between a profile and its own mean group profile is greater or 

equal to 0.16, which is also used to compute a classification accuracy. The 

rp(ic) values are computed using the SPSS program. 

Cluster Analysis 

Cluster analysis has been a very popular technique in classification 

research in sciences and social sciences. This method is usually used to 

determine homogeneous groups that are alike on a set of selected variables. 
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In LD research, cluster analysis has been frequently used to establish 

subtypes (Hooper & Willis, 1989). 

In the application of cluster analysis, one needs to determine the 

appropriate types of "similarity" or "distance measures" and clustering 

techniques. In this study, the choice of similarity measure is Euclidean 

distance because it can simultaneously account for the differences in profile 

shape and elevation (Aldenderfer & Blashfield, 1984). 

Because this research is to examine the appropriateness of clinical 

diagnosis membership and the number of clusters is known, the K-means 

iterative partitioning technique is selected for this study. Like all clustering 

techniques, this iterative approach attempts to minimize the profile 

differences within a cluster and maximize profile differences among clusters 

(Adams, 1985). In addition, this technique makes it possible for individual 

profiles having an optimal match by reassigning them to more appropriate 

clusters. 

In k-means cluster analysis, the cluster's centroid is based on the 

distance between centroids of the known groups. The stopping rule is set at 

the 10th iterations. The cluster membership is cross-tabulated with the 

diagnosis membership to determine classification consistency. This 
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analysis is completed using the K-means iterative cluster analysis 

procedures in SPSS. 
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RESULTS 

This chapter reports the data analysis results includmg (1) the 

demographic characteristics of the sample in age, gender, and special 

education placement, (2) description and analysis of the types of processing 

deficits diagnosed by school psychologists, (3) the performance of the total 

sample on die WISC-III and proportion of LD students having unique 

profiles, and (4) fmdings of the WISC-III profile similarities between and 

within processing deficit groups using statistical profile analysis, Cattell's 

rp(k) coefficient, and cluster analysis. 

Demographic Characteristics 

This sample consisted of a total of 134 nonHispanic White LD 

students in grades I to 8. Their ages were between 6 years 9 months and 14 

years 5 months at the time they received the special education placement 

evaluation. About 26.1% were in grades 1-3,52.3% m grades 4-6, and 

21.6% in grades 7-8. There were 96 males (71.6%), and 38 females 

(28.4%). Males outnumbered females by approximately 2.5 to 1 for this 

sample. One hundred and eleven (82.8%) students were placed in the 
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resource classroom, while 23 (17.2%) were placed in the Self-Contained 

classroom. A cross-tabulation table between gender and placement was 

presented in Table 4.1. A Chi-square test with (1, N=134) = 0.60, p 

=0.44 found no significant relationship between gender and placement at 

0.05 level. 

Table 4.1 
Distribution of LD Students by Gender and Placement 

Resource Self-Contalned Total 
Gender N Row% Col% N Row% Col% N Coi% 

Male 78 81.3 70,3 18 18.8 78.3 96 71.6 
Female 33 86.8 29.7 5 13.2 21.7 38 28.4 
Total 111 82.8 100 23 17.2 100 134 100 

The gender composition of this sample is similar to what were 

reported from large-scale studies (Kavale & Reese, 1992; McLeskey, 1992; 

McLeskey & Waldron, 1990). A review of 113 research studies also found 

that the male to female ratio was about 3 to 1 (Olson & Mealor; 1981). The 

ratio of students placed in resource vs. self-contained classrooms is also 

close to what was found in the LD populations among the states having 

similar special educational placement programs (Kavale & Reese, 1992). 

A total of 14 school psychologists administered the WISC-in and 

conducted the information processing deficit diagnosis. The maximum 

number of students a school psychologist evaluated was 27, and the 
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minimum was 1, with an average of 9. The evaluator was unknown for 7 

students. The WISC-III had been administered in English under standard 

condition. 

Type and Frequency of Processing Deficit Diagnosis 

The types of processing deficit diagnosed to each student were 

recorded as it appeared on the lEP. A number of analyses were conducted to 

the types of processing deficit. 

First, when all terms used to describe the processing deficit were 

treated as a distinct type or classification, a total of 31 types were found. 

Except the speed of information processing, these labels can be organized 

using the four conceptual frameworks suggested in Chapter 2 and reported 

from Table 4.2 to Table 4.5. 

Table 4.2 
Processing Deficit Based on Sensory Modality Concept 

Auditory Visual Motor 
Auditory processing Visual processing Sensory-motor 
Auditory-sequential Visual memory Visual-motor 
Auditory memory Visual perceptual 
Auditory short-term memory Visual sequencing 
Auditory-visual Spatialization 
Auditory-visual short-term memory Visual-motor 
Auditory-visual memory Auditory-visual 

Auditory-visual short-term memory 
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Table 4.3 
Processing Deficits Based On Cognitive Functions 

Perception Attention Memory Thinking 
Reasoning 

Meta-
Cognition 

Visual-perceptual Anention Memory 
Short-term memory 
Long-term memory 
Rote memory 
Auditory short-term 
memory 

Auditory visual short-term 
memory 

Conceptualization 
Association None 

Table 4.4 
Processing Deficit Based on Verbal-Nonverbal Concept 

Verbal Nonverbal 
Expression 
Oral Expression 
Communication None 
Language 
Expressive language 
Receptive language 
Verbal conceptualization 
Verbal comprehension 
Verbal concept formation 

Table 4.5 
Processing Deficit Based on the Concept of Processing Forms 

Sequential Simultaneous 
Visual sequencing 
Auditory sequential processing None 

As shown in the tables, the types of processmg deficits include but are 

not limited to the seven types (e.g., attention, auditory processing, visual 

processing, visual-motor skills, association, conceptualization and 
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expression) directed in the district guidelines. Many are in combined forms 

such as auditory memory, visual sequencing, auditory-visual short-term 

memory. 

When analyzing the processing deficit diagnosis, it is found that some 

students received more than just one label. Among the total sample, 

seventy-five (56%) students were given one processing deficit label, 50 

(37%) had two labels, and 9 (7%) had a combination of three or more labels. 

The frequencies of the types of processing deficit to students who received 

only one label are presented in Table 4.6. The results showed that auditory 

processing deficit (34.7%) and visual processing deficit (18.7%) were the 

most fi-equently diagnosed processing deficits. Other more common types 

include attention (13.3%), and sensory/visual motor integration (8.0%). 

Among students who received more than one processing deficit labels, 

attempt was made to determine subgroups with the same number and ^e of 

processing deficit. Examination of the 59 students revealed that very few 

had exactly the same processing deficit combinations. 

In an effort to determine the prevalence of the different general types 

of processmg deficit in this sample, the diagnosis was reanalyzed and 

classified into 10 processing deficit categories. The 10 categories include the 
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Table 4.6 
Processing Deficit Frequency among Students with One Diagnosis 

Type of Deficit Frequency Percent 
Auditory Processine 26 34.7% 
Visual Processing 14 18.7% 
Attention 10 13.3% 
SensoryA/^isual-motor integration 6 8.0% 
Auditory memory 5 6.7% 
Conceptualization 3 4.0% 
Association 2 2.7% 
Memory 2 2.7% 
Visual memory 2 2.7% 
Auditory visual memory 1 1.3% 
Expression 1 1.3% 
Auditory sequential memory I 1.3% 
Visual sequencing 1 1.3% 
Visual auditory short-term memory 1 1.3% 
Total 75 100% 

7 areas (e.g., auditory processing, visual processing, motor processing, 

attention, association, conceptualization, verbal processmg and 

communication) provided in the district guidelines, and 3 areas (memory and 

sequencing, and speed of information processing) that are appeared in the 

diagnosis. 

First, the 31 diagnosis labels are analyzed and used to determine 

which and how many categories each label falls into. For example, auditory 

processing can only be classified into one group, the auditory processing 

deficit group, while auditory-visual short-term memory falls into three areas 
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including auditory processing, visual processing, and memory. Second, each 

student's diagnosis is analyzed and placed into the 10 categories. If a 

student was diagnosed with deficits in visual sequencing, and attention, this 

student's deficit will be classified into three general areas: visual processing, 

sequencing, and attention. Then, the fi-equencies of 10 categories in which 

the processing deficit diagnosis falls into are calculated. The results are 

reported in Table 4.7. 

Auditory processing is the area into which the processing deficit 

diagnosis most fi-equently falls (55.2%). The other more common categories 

are visual processing (30.6%), memory (20.9%), Sensory/visual motor 

(17.9%) and attention (17.2%). Deficit in speed of information processing 

was very rare in the diagnosis (1.5%). 

Table 4.7 
Frequencies of Process Components in Describing Processing Deficit 

Processing deficit component Frequency Percent 
Auditory Processing 74 55.2% 
Visual Processing 41 30.6% 
Memory 28 20.9% 
SensoryA^isual Motor 24 17.9% 
Attention 23 17.2% 
Verbal/Communication 11 8.2% 
Sequencing 8 6.0% 
Association 7 5.2% 
Conceptualization 7 5.2% 
Speed of Information Processing 2 1.5% 
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The WlSC-m Profile 

This section reported the WISC-in test results including the Full Scale 

IQ scores, subscale, factor index, and subtest scores of this LD sample. 

Relevant indices were also computed and reported. Individual subtest 

profiles were tested against the core types provided by Glutting et al. (1997) 

to determine whether they are unique. 

Table 4.8 presented the range, mean, and standard deviation of the 

Full scale IQ score, subscale, factor index, and subtest scores. The Full 

Scale IQ (FSIQ) falls into the average range with a mean of 91.4. The FSIQ 

score ranges from 51 to 119. Sixteen percent obtained a FSIQ lower or 

equal to 85, the cut-off lower limit required for LD qualification. 

Apparently, some students in this sample did not meet the district required 

intelligence level required for LD qualification in the district. Similar 

findings were reported in other LD studies (14% in Kavale & Reese, 1992; 

46% in Smith, Coleman, Dokecki, & Davis, 1977). 

This sample had average VIQ (90.2) and PIQ (94.3) scores. The 

mean of the V-P IQ discrepancy was only 4.1 points, with a higher score on 

Performance subscale. The V-P IQ discrepancy ranged from -36 to +30 
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Table 4.8 
Range, Mean, and Standard Deviations of the WISC-IU Test Scores 
of the Total Sample (N=134) 

WISC-in tests Ranee Mean SD 

Full scale IQ 51-119 91.4 13.6 
Verbal IQ (VIQ) 54-125 90.2 12.6 
Perfonnance IQ (PIQ) 50-130 94.3 15.5 
VIQ-PIQ Discrepancy -36-32 4.1 13.3 

Verbal Comprehension 57-127 91.7 12.9 
Perceptiial Organization 50-130 96.8 16.2 
Freedom from Distractibility 52-121 86.1 12.2 
Speed of Information 50-134 90.2 14.1 
Processing 

Information 2-15 8.2 2.7 
Similarities 1-15 8.4 2.8 
Arithmetic 1-13 7.5 2.6 
Vocabulary 1-19 8.2 2.9 
Comprehension 1-18 8.9 3.3 
Digit Span 2-15 7.3 2.5 
Picture Completion 1-16 9.5 3.4 
Coding 1-16 7.6 3.0 
Picture Arrangement 2-19 9.1 3.5 
Block Design 1-19 9.1 3.7 
Object Assembly 1-17 9.8 3.0 
Symbol Search 1-19 8.3 3.2 

points with a standard deviation of 13.3, which indicated large V-PIQ 

variances in the sample. Among the four factors, this LD group scored 

highest (96.8) on the Perceptual Organization, lowest on the Freedom from 

Distractibility (86.1), with a 10.7 difference. The other two factors scored in 

the low 90s, within the average range. 
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All of the subtest scores were in the average range, but lower than the 

mean of the norm (10). The high performing subtests include Object 

Assembly (9.8), Picture Completion (9.5), Picture Arrangement (9.1), Block 

E)esign (9.1), and Comprehension (8.9), and the low performing subtests are 

Digit Span (7.3), Arithmetic (7.5) and Coding (7.6). The discrepancy 

between the highest and lowest mean subtest scores (2.5) is close to a 

standard deviation of 3.0. This subtest profile is similar to what was found 

in other LD samples (Huelsman, 1970; Smith, Coleman, Dokecki, & Davis, 

1977). 

In applying Kaufinan's (1994a) clinical interpretation system for 

meaningful profile analysis, a number of indices were computed and 

displayed in Table 4.9. The resuhs showed that relatively high percentage of 

children reached significant difference in V-PIQ discrepancy (47.7%). 

About 17.9% of children had uncommon V-P IQ discrepancy. More than 

70.9% of children had at least two subtests deviate significantly firom the 

mean of all subtests. When all of the factors listed in the table were 

considered, all but 9 (6.7%) children had one or more indices reached 

statistical significance at 0.05 level or abnormally uncommon in the WISC-

ni standardization sample. 
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Table 4.9 
Important Indices used in Clinical Profile Analysis 

Indices Occurrence 
V-PIQ discrepancy significant at 0.05 level (V-P IQ>=11) 47.7% 

PIQ>VIQ 34.3% 
VIQ>PIQ 13.4% 

V-P IQ Discrepancy uncommon (less than 15% in norm with V-P IQ >=19) 17.9% 
VC-PO Discrepancy uncommon (less than 15% in norm with VC-PO >=19) 24.6% 
VC-PD Discrepancy significant at 0.05 level (>=13) 33.6% 
PO-PS discrepancy significant at 0.05 level (>=15) 40.3% 
Uncommon Verbal Scatter (less than 15% with >=7 points) 20.2% 
Uncommon Performance Scatter (less than 15% with >=9 points) 11.9% 
At least two subtests having significant deviation fn)m the overall mean at 0.05 
level 
At least one verbal subtest having significant deviation fi-om the Verbal mean at 

70.9% At least two subtests having significant deviation fn)m the overall mean at 0.05 
level 
At least one verbal subtest having significant deviation fi-om the Verbal mean at 60.5% 
0.05 level 
At least one performance subtest having significant deviation from the 50.0% 
Performance mean at 0.05 level 

The 9 children had no significant scatter (not significant in any of the 

calculated indices) in their profiles. 

Arc the WISC-Hl Profiles Unique? 

Instead of conducting univariate comparisons (e.g, comparing the 

subtest scaled score to the mean of all subtests administered), a multivariate 

approach was proposed to determine whether a profile occurs abnormally 

infrequent in the standard population. Nine most common WlSC-m profiles 

as presented in Table 2.2 were identified using cluster analysis technique 

(Glutting et al., 1997). In this study, these core profiles are used as null 
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profiles to examine whether individuals in this LD sample have unique 

WISC-in profiles. 

Cattel's rp(i() is used to determine the profile similarities between 

individual profiles and the nine core types. Nine rp(ic) values are obtained for 

each individual profile. As explamed in Chapter 3, a match is determined if 

the largest rp(ic) value is equal to or larger than 0.16. 

Table 4.10 presents the proportions of individual profiles in this LD 

sample matched to the nine core types in the WISC-IH norm population. 

Figure 4.1 shows the mean subtest patterns of the nine core types and the 

unique group in this sample. The results find that 91% of the profiles fit mto 

the nine common core types, and only 9% shown as atypical. Almost 60% 

of children in this LD sample have profiles match to Slightly Below Average 

(20.1%) profile with average IQ and Low Ability (39.6%) profile with below 

average IQ. 

Analysis of the 12 children who showed unique profiles found that 

there were more female (n=7,58%) students, and all of them were placed in 

the resource classroom. Table 4.11 presents the means, standard deviations, 

and ranges of the WlSC-m test scores for this unique group. The group 

mean scores showed an average but higher performing WlSC-m profile than 



Table 4.10 
Individual Profiles Matches" of LD Students to the WISC-III Core Profiles'' 

Type LD LD Population " VIQ PIQ FSIQ 

N % % Mean Mean Mean 

High 7 5.2 9.4 105.29 119.29 113.14 
Above average 9 6.7 13.3 109.78 106.11 109.11 
Slightly above average 2 1.5 14.1 101.00 114.00 107.50 
Average 7 5.2 13.2 104.29 99.00 101.71 
Average with higher Freedom 3 2.2 9.5 96.33 97.67 96.33 
from Distractibility 
Slightly below average 27 20.1 9.9 92.04 99.56 94.89 
Slightly below average with 6 4.5 12.1 85.00 104.33 93.17 

PIQ>VIQ 
Below average 8 6.0 9.7 96.25 84.88 90.13 
Low 53 39.6 8.8 79.72 81.51 78.76 
Unique 12 9.0 — 95.75 110.08 102.92 

Total 134 100.0 100.0 90.19 94.31 91.35 
*As defined by rp(k)>=0.16. 
'*As defined by the core profiles found in the WISC-III standardization sample data (Glutting et. al., 1997). 
*^Profiles that have an rp(k) value less than 0.16 to all core profiles. 
''Quoted from Glutting, McDermott, and Konold, 1997. 

oo L/1 
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Table 4.11 
Ranges, Means, Standard Deviations of the Standard Scores 
of the WISC-in for the Unique Group 

Variable Ranee Mean SD 
Full scale IQ 90-112 102.92 6.76 
Verbal IQ(VIQ) 75-114 95.75 920 
Performance IQ (PIQ) 90-130 110.08 11.04 
VIQ-PIQ Discrepancy 

Verbal Comprehension 80-114 97 8.06 
Perceptual Organization 93-128 110 12.80 
Freedom from Distractibility 69-98 88.33 10.95 
Speed of Information 72-124 101.33 14.98 
Processing 

Information 5-13 8.67 2.50 
Similarities 6-14 9.33 2.22 
Arithmetic 3-13 8.00 2.86 
Vocabulary 4-13 9.25 2.73 
Comprehension 3-14 10.08 3.66 
Digit Span 3-12 8.08 2.68 
Picture Completion 7-16 11.42 2.81 
Coding 3-16 10.42 3.78 
Picture Arrangement 6-18 12.42 3.8 
Block Design 3-19 10.08 4.27 
Object Assembly 9-15 12.92 1.83 
Symbol Search 6-14 9.83 2.76 

the whole sample. The subtest scoring pattern resembles the profile of the 

whole sample with higher OA, PA, PC, and CO scores, and lower scores on 

AR and DS. However, this group performed much higher on CD (10.4) but 

lower on IN (8.7) instead. 

The 12 individual unique profiles are graphed in Figure 4.2. Visual 

assessment of the profiles found no close similarities among them. 

Homogenous subgroups do not seem to exist among this group. 
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Profile Similarity Analysis with Processing Deficit Subgroups 

This section presents that the analysis to the profile similarities 

between different types of processing deficit and among individuals within 

the same deficit subgroup. As shown before in this chapter, many 

processing deficit subgroups exist in this sample; however, most of these 

subgroups have very small sample sizes. Only two larger groups: auditory 

processing deficit (APD; n=26), and visual processing deficit (VPD; n=14) 

can be included in the following analyses to avoid violation of assumptions. 

The demographics are shown in Table 4.12. 

Table 4.12 
Distribution of Students with Auditory Processing Deficit and Visual 
Processing Deficit in Different Sex and Placement Groups 

Number of Deficits Female Male RSP SDC Total 
n % n % n % n % n % 

Auditory PD 9 35 17 65 24 92 2 8 26 65 
Visual PD 1 7 13 93 11 79 3 21 14 35 
Total 10 25 30 75 35 88 5 12 40 100 

The means and standard deviations of the WISC-III test scores of the 

two deficit groups are displayed in Table 4.13. The APD group scored 

higher on the FIQ than the VPD group (92.3 vs. 88.8). A one-way ANOVA 

procedure was used to test the FIQ between the two groups. The results 

showed that there was no significant difference on their overall intelligence 
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Table 4.13 
Means and Standard Deviations for the Auditory Processing Deficit and 
Visual Processing Deficit Groups 

WlSCm Tests Auditory PD Visual PD 
(N=26) (N=14) 

Mean SD Mean SD 
Full Scale IQ 92.3 12.0 88.8 14.0 
Verbal IQ 88.S 11.7 92.1 12.6 
Performance IQ 98.1 12.7 87.0 14.7 

Verbal Comprehension 89.4 12.1 93.0 12.5 
Perceptual Organization 100.5 13.7 90.1 15.3 
Freedom from Distractibility 83.8 9.5 90.0 14.9 
Speed of Information Processing 96.0 10.1 85.0 14.8 

Information 7.7 2.4 7.8 2.3 
Similarities 8.3 2.5 9.0 2.4 
Arithmatics 7.8 2.4 8.4 3.2 
Vocabularies 7.6 3.0 8.3 2.2 
Comprehension 8.7 3.5 9.5 3.4 
Digit Span 6.2 1.5 7.7 2.5 
Picture Completion 9.9 3.0 8.2 3.5 
Coding 8.3 2.2 6.3 2.7 
Picture Arrangement 9.5 3.6 8.0 4.2 
Block Design 10.2 2.9 8.0 2.7 
Object Assembly 10.3 2.5 8.8 2.6 
Symbol Search 9.8 2.5 7.7 3.1 

level, F(l,38)=0.70,p=0.40. For APD group, all of the four lowest scored 

subtests (DS, VO, IN AR) belong to the Verbal subscale, while the higher 

performing subtests belong to Performance subscale (PA, OA, BD, PC, and 

SS). With the VPD group, two of the four lowest (CD, SS, DS, and IN) 

subtests belong to Performance scale, while higher performing subtests 

belong to Verbal subscale. 
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Statistical Profile Analysis of Different Processing Deficit Types 

Statistical profile analysis (SPA) was used to analyze the mean group 

profiles of the APD and VPD deficit groups and determine whether there is 

any significant difference between the two group profiles. The 12 subtests 

are dependent variables, and the two groups are independent variables. The 

MANOVA procedure suggested by Tabachnick and Fidell (1989) was used 

to test the following hypotheses. 

Hypothesis 1. The mean APD group WISC-III subtest profile is 

parallel with the profile of VPD group. 

Hypothesis 2. The mean of the subtests of the APD group equals the 

mean of the VPD group. 

Hypothesis 3. The mean of the segment scores for the adjacent 

subtests of the combined sample equals 0. 

Hypotheses 2 and 3 are tested only if Hypothesis 1 is not statistically 

significant and the profiles are parallel. 

The results found a significant interaction effect between the groups 

and the subtest measures, F(1 l,418)=3.71,p<0.000, and indicated that the 

two group profiles are not parallel. The scatter plots of the two group 
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profiles are presented in Figure 4.3. Because the profiles are not parallel, 

hypothesis 2 and 3 are not tested. 

Further analysis was conducted to determine on which subtests the 

two deficit groups differ in using MANOV A procedure. The results found 

that the two groups are different on Digit Span, F(l,38)=6.0, p=0.019; 

Coding, F(l,38)=6.41, p=0.016; Block Design, F(l,38)=5.4, p=0.026; and 

Symbol Search F(1,38)=5.30, p=0.027 at 0.05 level. 
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Profile Similarities Within Processing Deficit Groups 

The SPA analysis results showed that the two mean group profiles are 

not parallel. Further analysis was conducted to determine whether the 

individual profiles are more similar to their own group mean profile than to 

the other group. The two mean group profiles are used as reference profiles 

to be compared with each individual profiles. The Cattel's Tpoc) was 

calculated as a profile similarity measure. An rp(ic) value of 0.16 or greater is 

used to determine a match between an individual profile and the mean group 

profile. Subgroup membership is determined based on a match, which is 

cross-validated with the diagnostic membership. A misdiagnosis rate is 

calculated. The results are presented in Table 4.14. 

In examining the two mean rp(ic) values where individual profiles are 

compared to their own group profile versus the other group, it was found 

that as a group, the APD group had a marginally higher mean rp(i() value 

(0.24 vs. 0.20) when compared to the mean APD profile than the VPD mean 

group profile. As a contrast, the VPD group had a much higher rp(k) mean 

value (0.27 vs. 0.13). 

Most individual profiles resemble their own mean group profiles more 

than that of the other group (76.9% for APD, and 71.4% for VPD group). 
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Table 4.14 
Measures of Individual Profile Similarities Within Processing Deficit 
Groups 

Mean rp(k) APD APD 0.24 Mean rp(k) 
(n=26) VPD 0.20 

VPD APD 0.13 
(n=l4) VPD 0.27 

Greater Similarity APD 76.9% 

VPD 71.4% 

Total 75.00% 

APD 65.4% 

VPD 78.6% 

Total 70.00% 

Matching APD 50.0% 

VPD 57.1% 

Total 52.5% 

Misclassiflcation APD 50.0% 

Rate 
VPD 42.9% 

Total 47.5% 

Also, most of the individuals have an rp(ic) value equal to or greater than 0.16 

when compared to their own mean group profile (65.3% for APD and 78.5% 

for VPD). However, when the matching rule was applied, only half of the 

individuals can be classified into their own diagnosis group (50% for APD 

members and 57.1% for VPD members). The overall mismatch rate is 
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47.5% for the two groups combined. Twelve (30%) of the profiles can not 

be classified into either group because of smaller rpd^) values. 

Cluster Analvsis 

Cluster analysis was used to determine whether individuals were 

correctly diagnosed based on the WISC-lII subtest profile similarities. K-

means iterative partitioning technique was used in this study. The results 

showed that convergence was achieved after the 2nd iteration. The 

Euclidean distance between the two final cluster centers is 10.81. One way 

analysis of variance of the subtest measures indicated that all of the 

measures differ between the two clusters at 0.05 level. 

A cross-tabulation of the cluster membership and diagnostic 

membership is presented in Table 4.15. The results showed that 50% of the 

students were correctly classified into the group of their diagnosis. 

Table 4.15 
Cluster Analysis Membership by Processing Deficit Diagnosis Membership 

Cluster Membership 
Clusterl Cluster2 Total 

Diagnosis Auditory PD 10(38.5%) 16(61.5%) 26(65.0%) Diagnosis 
Visual PD 4(28.6%) 10(71.4%) 14( 35.0%) 
Total 14(35.0%) 26(65.0%) 40(100.0%) 



96 

Table 4.16 
Means and Standard Deviations of the WlSC-m Test Scores 
of the Two Clusters 

WlSCm Tests Cluster 1 Cluster 2 
(N=14) (N=26) 

Mean SD Mean SD 
Full Scale IQ 104.2 6.2 84.0 8.7 
Verbal IQ 100.9 6.9 83.8 9.5 
Performance IQ 107.5 8.1 87.1 11.5 

Verbal Comprehension 101.6 9.0 84.8 9.4 
Perceptual Organization 110.5 102 89.6 11.7 
Freedom from Distractibility 94.1 8.5 81.6 11.2 
Speed of Information Processing 100.6 5.7 87.6 13.4 

Information 9.4 2.0 6.9 2.0 
Similarities 10.7 2.0 7.4 1.8 
Arithmatics 10.0 1.6 7.0 2.6 
Vocabularies 9.7 3.2 6.8 1.9 
Comprehension 11.7 2.5 7.5 2.9 
Digit Span 7.6 2.0 6.2 1.9 
Picture Completion 11.4 2.3 8.2 3.1 
Coding 8.9 1.3 6.9 2.8 
Picture Arrangement 12.2 3.1 7.3 3.1 
Block Design 11.4 2.5 8.4 2.7 
Object Assembly 11.6 1.5 8.8 2.6 
Symbol Search 10.8 1.8 8.1 2.8 

The means and standard deviations of the WISC-III test scores of the 

two clusters are presented in Table 4.16. Overall, Cluster 1 has higher 

scores on all test scores from the FIQ to the subtests, while Cluster 2 scored 

uniformly low on all subtests. As shown m Figure 4.4, the mean group 

profiles for the two clusters appear to be relatively parallel. 
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CHAPTERS 

CONCLUSIONS 

Major Findings 

This study examines the processing deficit diagnoses to a group of 

LD students, and the validity of the WISC-IH profile in differentiating 

between processing deficits. The findings reported in Chapter 4 revealed 

the following: 

1. The gender (male outnumber female by a ratio of 2.5 to 1) and 

special education placement (83% resource vs. 17% self-

contained) makeup of this LD sample is typical of LD students as 

a group as found in other studies and state and federal reports. 

2. This group of LD students performed within average range on the 

FIQ, and all other subscale, factor, and subtest scores on the 

WISC-IIL They scored relatively higher on the OA, PC, PA, BD, 

and CO, and relatively lower on DS, AR, and CD. Nearly 50% 

had a statistical significant V-PIQ discrepancy, and 18% were 

found large enough to be unconmion ui the general population. 

Amost all individuals (93.3%) had one or more indices which 
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could be clinically interpreted for significant or uncommon 

variations among the subscales, factors, or subtests. 

3. A small percent (9%) of individual WISC-IH profiles was 

identified as unique and could not be classified into any of the 

nine core types found in the standardization sample (McDermott et 

al., 1997). Similar findings were reported among other LD 

populations using the WISC-R (3.6% in Watkins & Kush, 1994) 

and WAIS-R (6.2% in Mailer & McDermott, 1997). In addition, 

no subtypes seem to exist among the unique profiles. 

4. A large number of processing deficit, which were unlimited to the 

seven categories listed by the district guidelines, were diagnosed 

to this sample of LD students. About 56% were diagnosed with 

one processing deficit, the rest had two or more processing deficit. 

The most fi-equently prescribed processing deficits included 

auditory processing, visual processing, and sensory-motor 

integration. These information processes were primarily 

concerned with the sensory modality in which the stimulus was 

input, registered, and output. No one was diagnosed with deficits 
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in higher-order thinking processes such as planning, strategy use 

and selection, and metacognitive skills. 

5. The mean group profiles of APD and VPD groups are not parallel, 

and they are statistically significant on subtests of DS, CD, BD, 

and SS. 

6. Based on CattePs rpo^) coefficient, both APD and VPD individuals 

resemble their own mean group profile more than the other group, 

and about two-thirds of them had an rp(|() value equal to or greater 

than 0.16. However, when the matching rule was used, only 

52.5% matched to their diagnosis group. In this case, 47.5% of 

individuals were misclassified or unclassifiable using this 

criterion. 

7. Cluster analysis results showed that only 50% of individuals were 

correctly classified into their processing deficit groups. 

Tvpes of Processing Deficit 

Deficit in auditory processing, visual processing, and visual-motor 

integration are among most commonly diagnosed processing deficits to this 

group of students. This finding showed the contmued popularity and 

influence of the sensory modality concept and process training from the 
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1970s. These processing deficit types are often broadly understood as 

difficulties or inappropriateness occurring somewhere in the process of 

receiving, integrating, or producing information in the three main sensory 

areas. However, the exact meaning of these processing deficits is not 

known. 

Although the lack of metacognitive skills among LD children has 

been well documented in the literature, no one was given such processing 

deficit diagnosis among the 134 students. This finding reveals two 

possibilities. Firstly metacognitive skill deficit may not been fully 

recognized as an important processing deficit among LD in practice. There 

is usually a lag between what has been found in research and adopting the 

findings in practice. Practitioners may be inadequately trained in 

contemporary information theory and research, therefore, they are not 

prepared to apply the knowledge into practice. Secondly, even though some 

of the WISC-III tasks may involve metacognitive processing skills, it is not 

obvious what attributes the subtests measure. So far, little or no 

interpretation has been attempted in the metacognitive skills that the WISC-

m tasks may measure. 
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The WISC-in Profile and Processing Deficit Diagnosis 

Both the rp(ic) analysis and cluster analysis results found that only 

about 50% of individual profiles could be correctly classified into their 

diagnosis groups. In other words, about half of the profiles are not similar 

to their respective mean group profile and to each other within their 

diagnosis group. Since profile similarity is a primary basis for making 

processing deficit diagnosis, the findings raise questions in the reliability 

and validity of the profile analysis approach in making processing deficit 

diagnosis decisions. 

However, caution needs to be taken in concluding that the profile 

analysis of the WISC-III is invalid in processing deficit diagnosis. The 

reliability and validity of the diagnosis depend on a number of factors in 

addition to problems associated with profile analysis. First, no valid WISC-

III reference profile exist for the different types of processing deficit. Under 

such circumstances, practitioners have no uniform standard profile to 

compare with. They have to come up their own reference profile which can 

differ widely across practitioners. 

Second, even though there is a standard profile for the practitioners to 

use, many effects associated with the practitioners can come into play. 
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McDermott (1981) summarized four sources associated with diagnostic 

error and disagreement among practitioners. These sources include 

application of different criteria in decision making, inconsistent theoretical 

orientation, inconsistent weighting of diagnostic cues, and inconsistency of 

diagnostic styles. Because of the flexibility built into profile analysis, 

diagnostic errors can easily occur in the process of selecting theories and 

criteria in interpreting the subtests among practitioners and with one 

practitioner across different cases. 

Thirdly, the classification was based on an arbitrary matching criteria, 

which may not be appropriate. When examining the individual rp(k) values 

compared to the APD and VPD mean group profiles, it was found that many 

individual profiles have two large and greater than 0.16 values. According 

to the matching rule, an individual is classified to the group that has only a 

slightly higher rp(k) value. Empirical studies need to conducted and establish 

appropriate standards for classification. 

Limitations and Future Directions 

This study has a number of limitations. First, the findings were based 

on a sample of nonHispanic White LD individuals only. Other ethnic 

minority LD students were purposefully excluded to ensure homogeneity. 
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Therefore, the results are limited and should not be generalized to the LD 

population as a whole. Since ethnic minority students make up a large 

proportion of the LD population, they should be included in future studies. 

Second, the LD sample is limited to one local district in one state, the 

validity of generalizing the findings to other states may be questionable. 

The processing deficit diagnosis practice may differ greatly between states 

in a variety of areas including (1) the existence of a diagnosis guideline, (2) 

the role of the processing component in LD identification, and (3) 

processing deficit evaluation methods. Generalizing the findings to other 

states may not be appropriate. Similar investigations need to be conducted 

in other states for cross-validition. 

Thirdly, errors may exist in the data sources. The data were collected 

fi-om the students' lEP records which were reported and recorded by 

different personnel. The accuracy of the data is impossible to assess 

because it is outside the direct supervision of the investigator. Other better 

controlled data collection procedure may be used to avoid these problems. 

Overall, this investigation of information processing deficit diagnosis 

practice in the schools is very preluninary. The findings provide a basic 

picture of current practice, but are unable to address many important issues. 
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Apparently, many more studies need to be conducted before any conclusion 

can be reached on the validity of profile analysis in making processing 

deficit diagnosis. 
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