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ABSTRACT 

SARAH B. HOLMAN 

IDENTIFICATION OF SPECIFIC LEARNING DISABILITIES: A COMPARISON OF 
THREE PATTERNS OF STRENGTHS AND WEAKNESSES APPROACHES 

 
MAY 2018 

The reauthorization of the Individuals with Disabilities Act (IDEA) in 2004 provided for 

the use of alternate research-based procedures in addition to the traditional discrepancy 

model for determining the presence of a Specific Learning Disability (SLD), including 

establishing a pattern of strengths and weaknesses (PSW) by evaluating various 

cognitive, achievement, and neuropsychological processes.  Increased latitude in 

identification procedures raises questions about consistency of outcomes (i.e., 

determination of SLD) across identification methods.  The current study compares the 

identification outcomes and diagnosis consistency of three assessment models: Cross 

Battery Assessment (XBA), Dehn’s PSW Model, and the Core-Selective Evaluation 

Process (C-SEP).  It addresses the following questions: (a) what is the percentage of 

overlap in SLD identification across the three PSW approaches for 50 students from an 

urban North Texas school district previously identified with SLD via XBA?, and (b) what 

percentage of 25 students in the same urban North Texas school district who were not 

identified via XBA would be identified using one or both of the other PSW approaches?  

Results indicate low consistency among models for the cases included in the study; 

potential explanations and implications for practice, research, and policy are discussed.   
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CHAPTER I 

INTRODUCTION 

Students with specific learning disabilities (SLD) make up the largest group of 

students receiving special education services in the United States, accounting for nearly 

38% of the special education population (Cottrell & Barrett, 2016; U. S. Department of 

Education [USDOE], National Center for Education Statistics, 2012). Accurate 

identification of SLD is essential to ensure that students with SLD are provided with 

appropriate accommodations and services and to avoid inappropriate allocation of 

resources (Cottrell & Barrett, 2016; Maki, Floyd, & Roberson, 2015). The reauthorization 

of the Individuals with Disabilities Act (IDEA) in 2004 provided additional options 

beyond the traditional discrepancy model for determining the presence of SLD.  In 

addition to removing the requirement that students eligible for SLD identification have a 

severe discrepancy between intellectual ability and academic achievement, IDEA 

regulations stipulate that state criteria must allow for the use of a model based on a 

student’s response to scientific, research-based interventions and may allow for the use of 

“other alternative research-based procedures” (Assistance to States for the Education of 

Children with Disabilities and Preschool Grants for Children with Disabilities, 2006, p. 

46786; Maki et al., 2015; Schultz, Simpson, & Lynch, 2006; Sotelo-Dynega & Dixon, 

2014).  Currently, the third option of “alternative research-based procedures” is 

interpreted by many in the field as establishing a pattern of strengths and weaknesses 
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(PSW) through the evaluation of various cognitive, achievement, and neuropsychological 

processes (Flanagan, Ortiz, & Alfonso, 2013).

Statement of the Problem 

 A 2011 report by the National Joint Committee on Learning Disabilities (NJCLD) 

indicated a general consensus within the scientific community that learning disabilities 

are “neurobiologically based, involve cognitive processes, and affect learning” (NJCLD, 

2011, p. 1).  Using a PSW approach to identify SLD provides practitioners with the 

flexibility to incorporate neuroscientific research into evaluations and produce 

assessments consistent with the scientific construct of SLD. School-based diagnosticians 

and psychologists applying these advancements in cognitive science can more effectively 

identify the root of a student’s learning difficulty and may increase the precision of 

recommendations for remediation.   

There are several different methodological approaches in the field of SLD 

identification that utilize a PSW model.  These models share the general assumption that 

a weakness in one or more cognitive processes underlies academic underachievement, 

creating an uneven pattern of learning. Additionally, the presence of otherwise normal 

learning aptitudes results in a pattern of processing strengths and weaknesses and 

distinguishes SLD from a generalized learning problem. Simply put, a student with SLD 

will have moderate to high variation within his or her processing profile, with intact 

functioning in many processes and specific deficits in other processes.  In contrast, a 

student with generalized learning difficulty will demonstrate little to moderate variation 

within his or her processing profile with deficits in one or more areas of processing.  
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Further, the area of cognitive deficiency must have an empirical link to the area of 

academic deficiency.  Thus, a relationship should exist between the area of processing 

weakness and the area of achievement weakness (Flanagan et al., 2013; Hale et al., 2010; 

Schultz & Stephens, 2017)   

 While federal regulations allow a PSW approach to identify SLD, these 

regulations do not include requirements related to specific components or measures to be 

included in evaluations.  Instead, states can elect identification methods as long as those 

methods are in accordance with the general evaluation guidelines found in IDEA.  Texas 

Administrative Code (TAC) stipulates the use of a variety of assessment tools and 

strategies (19 TAC § 89.1040 (c)(9)(B)(i), 2015).  Given the latitude afforded state and 

local education agencies in the application of identification procedures, it is vital to all 

stakeholders that there is consistency in outcome regardless of the identification method 

adopted.  Stakeholders need reasonable assurance that the presence or absence of SLD is 

not a product of the methodology implemented.  Without consistency, a student may be 

identified with a SLD in one state or locality but not in another.   

Agreement between identification methods impacts school-based practitioners 

because precise identification ensures appropriate educational programming and services 

for students with SLD.  Establishing the accuracy of evaluation results, independent of 

the analysis procedure utilized, enables educators to meet students’ educational needs 

regardless of geographic location.  The current study will add to the literature base by 

examining the consistency in identification of SLD between three alternative research-

based procedures. 
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Study Questions 

The current study compares the identification outcomes and diagnosis consistency 

of three assessment models: Cross Battery Assessment (XBA), Dehn’s PSW Model, and 

the Core-Selective Evaluation Process (C-SEP). Consistency is defined as the same 

outcome relative to the identification of SLD and is established when following the 

criteria outlined by each method results in an identical conclusion.  Dehn’s PSW Model 

(2013) was chosen because it is a relatively new approach designed to reduce 

psychometric concerns raised by the Concordance-Discordance Method (C-DM; Hale & 

Fiorello, 2004), the Discrepancy/Consistency Method (D/CM; Naglieri & Das, 1997), 

and the XBA (Flanagan, Ortiz, & Alfonso, 2007). The C-SEP approach has been recently 

introduced and is in limited use in a number of North Texas school districts. The C-SEP 

authors state their instrument results in accurate classifications with a significant 

reduction in testing time (Schultz & Stephens, 2015). Results of the current study inform 

practices in Texas school districts and may lead to increased accuracy and consistency in 

identification of SLD across districts and campuses. The study investigated the following 

research questions: 

1. What is the percentage of overlap in SLD identification across the three 

PSW approaches for 50 students from an urban North Texas school 

district previously identified with SLD via XBA? 

2. What percentage of 25 students in the same urban North Texas school 

district who were not identified via XBA would be identified using one 

or both of the other PSW approaches?  
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CHAPTER II 

 
REVIEW OF THE LITERATURE 

Historical Perspective 

Historically, SLD has been conceptualized as unexpected underachievement; that 

is, individuals with SLD demonstrate average to above-average ability, but below-

average academic performance (Ihori & Olvera, 2015; Maki et al., 2015; Scruggs & 

Mastropieri, 2002).  Although the Individuals with Disabilities Act of 1997 defined SLD 

as 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 in an 

imperfect ability to listen, speak, read, write, spell, or to do mathematical calculations,” 

(Assistance to States for the Education of Children with Disabilities and Preschool Grants 

for Children with Disabilities, 2006, p. 46757), the severe discrepancy clause contained 

in that law became the de facto definition as it operationalized how SLD was identified 

(Francis et al., 2005; Maki et al., 2015).  Identification of SLD was contingent on an 

individual displaying a severe discrepancy between intellectual ability and academic 

achievement in one or more of the following areas: oral expression, listening 

comprehension, written expression, reading comprehension, basic reading skills, 

mathematics calculation, or mathematic reasoning (U.S. Office of Education, 1997). 

However, IDEA 1997 did not stipulate a specific methodology for determining the 
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discrepancy and, as a result, application of the discrepancy model varied depending on 

how a severe discrepancy was defined (Ihori & Olvera, 2015). 

In a study examining the interpretation of the severe discrepancy clause across the 

United States, Mercer, Jordan, Allsopp, and Mercer (1996) identified four general 

procedures for establishing such a discrepancy: deviation from grade level, ability-

achievement discrepancy formulas, ability-achievement discrepancy based on regression 

analysis, and ability-achievement using standard scores. Prior to the reauthorization of 

IDEA in 2004, Texas required IQ-achievement discrepancy classification criteria. 

Further, this discrepancy requirement was stated in terms of standard deviation (SD) 

units. A student was identified with SLD if there was a difference of more than one SD 

(15 points) between his or her IQ and any one of the seven (now eight) achievement 

domains in which a student might be eligible for an SLD diagnosis: basic reading, 

reading comprehension, math calculation, math problem solving, written expression, 

listening comprehension, and oral expression (Reschly & Hosp, 2004).  For example, if a 

student earned an IQ score of 100 and an achievement score of 84 in basic reading, the 

student would be identified as having SLD in the area of basic reading.    

Due to inconsistencies in the definition of what constitutes a severe discrepancy, 

application of the discrepancy model varies widely between states. These inconsistencies 

were further exacerbated by a lack of guidance at the state level. For example, of the 48 

states requiring the use of an ability-achievement discrepancy in 2004, only 31 state 

education agencies provided direction about which method to use when computing the 

discrepancy and about what cutoff score constituted a severe discrepancy (Reschly & 
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Hosp, 2004).  Absent a precise definition of severe discrepancy in the federal regulation 

and failure to formulate a specific method or means to identify such a discrepancy at the 

state level, the potential for inconsistent identification increases substantially, creating a 

situation in which an individual’s eligibility may vary depending on the approach of the 

local education agency (Cottrell & Barrett, 2015; Ihori & Olvera, 2015).  

Criticism of Ability-Achievement Discrepancy 

 Among researchers and practitioners, the ability-achievement discrepancy has 

raised concerns related to diagnostic accuracy, psychometric issues, and treatment 

response.  

Diagnostic Accuracy  

The classification criterion for SLD contained in IDEA 1997 was based on the 

premise that ability-achievement discrepancy is a valid marker for the presence of SLD 

(Gresham & Vellutino, 2010).  The validity of the discrepancy method was challenged by 

many of those in the field of learning disabilities as a result of concerns regarding its 

efficacy in differentiating individuals with low achievement due to SLD from those with 

low achievement without SLD (Ihori & Olvera, 2015).  Meta-analytic reviews contrasting 

discrepant and nondiscrepant low achievers failed to reveal significant differences 

between the two groups on measures of reading achievement, cognitive abilities, word 

retrieval, visual analysis, and phonemic awareness (Fletcher et al., 1994; Gresham & 

Vellutino, 2010; Vellutino et al., 1996).   

Hoskyn and Swanson (2000) reviewed 19 studies contrasting the performance of 

students with discrepant intellectual ability and reading achievement to the performance 



	 8 
	
	

of students with nondiscrepant intellectual ability and reading achievement on reading 

related cognitive skills (i.e., pseudoword reading, real word phonetic analysis, speech-

related phonological processing skills, automaticity, and spelling). Results indicated that 

discrepant and nondiscrepant groups shared a general phonological processing deficit 

(Hoskyn & Swanson, 2000).  Additionally, a meta-analysis of 46 studies conducted by 

Steubing et al. (2002) contrasted IQ-discrepant (i.e., intellectual quotient higher than 

reading achievement) and IQ-consistent (i.e., intellectual quotient comparable to low 

reading achievement) students in the domains of achievement, behavior, and cognitive 

skills. Studies included in the meta-analysis focused predominantly on elementary 

students with sample sizes ranging from 10 to almost 1,500.  Among the participants 

included in these studies, there were no meaningful differences on four constructs most 

strongly related to reading proficiency/reading difficulties (i.e., phonological awareness, 

rapid naming, vocabulary/lexical skills, and verbal short-term memory; Steubing et al., 

2002).  

Psychometric Issues Related to Reliability of Scores 

In a study analyzing simulated and actual data to examine the stability in 

classification over time, Francis et al. (2005) found that both types of data revealed 

instability over time. Analysis of actual data from participants in the Connecticut 

Longitudinal Study (1983) revealed that of 27 students initially identified as IQ-

discrepant and low achieving in third grade, 19% moved to the low-achieving only group 

and 22% moved to the typically achieving group after repeated testing in fifth grade. 

Simulated data followed a similar pattern. Francis et al. (2005) concluded that IQ 
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discrepancies and low achievement designation based on cut points (the numerical value 

used to identify underachievement) do not result in distinct and valid groupings. Rather, 

those groupings reflect an “arbitrary classification formed within a bivariate normal 

space” (Francis et al., 2005, p. 103).  

There are also psychometric issues related to the assumed correlation between IQ 

and academic achievement. To expect a student who performs within the average range 

on a standardized measure of intelligence to perform within the average range on a 

standardized measure of achievement is based on the faulty premise that IQ and 

achievement measures are perfectly correlated (Restori, Katz, & Lee, 2009). However, 

Naglieri and Bornstein (2003), in a summary of studies (n = 21) examining the 

correlation between individually administered tests of achievement and intelligence, 

found that the correlation coefficients at the achievement composite level ranged from 

.33 to .74, with a median correlation of .70.  This indicates that the average correlation 

between measures of IQ and measures of achievement examined in Naglieri and 

Bornstein’s review represents only moderate predictive value (2003). 

Finally, it is not psychometrically sound or reliable to make a decision based on 

the single administration of an instrument with measurement error (Restori et al., 2009).  

The repeated measures necessary to establish a reliable estimate of an individual’s 

discrepancy score is prohibitive in practice.  In the absence of these repeated measures, it 

is difficult to account for situational variables as well as examiner and examinee 

characteristics (Restori et al., 2009).  Francis et al. provided an illustrative anecdote, 

noting that students in Texas are allowed to take certain high-stakes assessments up to 
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nine times because the “odds of nine consecutive failures for a student whose true ability 

lies above the cut-point are negligible” (2005, p. 105). Yet, Francis et al. noted that a 

single assessment is often the basis of special education placement (2005).       

Treatment Response 

The issue of treatment response relates to the validity of using IQ-achievement 

discrepancy to identify students for intervention based on a prediction of their response to 

the intervention.  The ability to remediate deficits identified through psychoeducational 

assessments is an important indicator of outcomes for any individualized education 

program.  The extent to which tests can be used to predict response intervention is an 

important consideration.   

A study of 128 of the lowest-achieving first grade readers from eight schools 

revealed that verbal IQ was not the only relevant (nor the most relevant) predictor of 

response to early intervention (Stage, Abbott, Jenkins & Berninger, 2003).  Rather, Stage 

et al. found that other language related measures such as phonological or rapid naming 

skills contributed more to real word reading performance than did Verbal IQ (2003).  

Stuebing, Barth, Molfese, Weiss, and Fletcher (2009) conducted a meta-analysis of 22 

studies evaluating the relationship between IQ and assessment response. Stuebing et al. 

(2009) found that IQ is not a strong predictor of response to intervention, with the unique 

contribution of IQ accounting for merely 1% to 3% of the variance in intervention 

response.  Additionally, Alloway and Alloway (2010) investigated the role of working 

memory in academic achievement and found (a) a person’s ability to process and 

remembering information is a more powerful predictor of subsequent learning outcomes 
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than IQ, and (b) working memory skills were uniquely linked to attainment of academic 

skills even when controlling for difference in IQ.  For the participants in the three 

aforementioned studies, there was little evidence of practical significance in predicting 

response to intervention based on a discrepancy between IQ and achievement. 

Limited utility of the ability-achievement discrepancy in terms of accuracy in 

differentiating low achievement due to SLD from non-SLD low achievement, reliability 

of assessment outcomes used to make critical decisions, and negligible predictive value 

of treatment response led to increased calls from professionals for alternative eligibility 

criteria for SLD (Zumeta, Zirkel, & Danielson, 2014). Concerns related to identification 

practices prompted significant changes to the reauthorization of IDEA in 2004. 

Alternative Methods for SLD Identification 

While the 2004 reauthorization of IDEA did not alter the definition of SLD 

contained in the legislation, it expanded the methods that can be used to identify SLD.  

The legislation included two additional approaches: response to intervention and pattern 

of strengths and weaknesses (Ihori & Olvera, 2015; Maki et al., 2015).  

Response to Intervention 

 Response to Intervention (RTI) is a set of processes to assess a student’s response 

to scientific, research-based interventions (Ihori & Olvera, 2015). While RTI can be 

viewed as an instructional model (Kavale, Kauffman, Bachmeier, & Lefever, 2008), 

Fuchs and Fuchs (2005) provided a blueprint for the definition of RTI as an identification 

model, describing RTI as a four-step process involving a universal screening to identify 

students at-risk of learning difficulties, the provision of increasingly intensive research-



	 12 
	
	

based instruction, monitoring responsiveness to instruction, and administration of an 

individualized, comprehensive special education evaluation.   

 RTI models for SLD identification utilize systematic decision-making regarding 

student progress and achievement in order to provide educational supports and 

instructional interventions for students experiencing academic difficulties (Maki et al., 

2015).  Essential elements include “research-based instruction, regular student progress 

monitoring, single-subject experimental design, and empirical decision making” (Hale, 

Kaufman, Naglieri, & Kavale, 2006, p. 753). Researchers have identified two main 

applications of RTI methods: standard treatment protocol and problem solving approach.  

Using RTI as a framework for a standard treatment protocol often relies on the 

implementation of packaged interventions using fixed methodologies that do not vary 

from student to student (Fuchs & Fuchs, 2006). In contrast, using RTI as a framework for 

a problem-solving approach is based on the notion that effectiveness of interventions is 

enhanced through matching interventions to individual student needs (Maki et al., 2015).  

RTI models typically include three tiers. Tier 1 includes universal core instruction 

delivered by the classroom teacher. Tier 2 involves targeted interventions for students 

unsuccessful in the general curriculum, in addition to the universal core instruction of 

Tier 1. The classroom teacher or support personnel within or outside of the classroom 

setting may implement Tier 2 interventions. Students who continue to struggle in Tier 2 

(i.e., do not respond to intervention) receive Tier 3 supports. These intensive 

interventions are typically delivered in a small group setting by instructional support staff 

who have some specialized knowledge of the content area (Burns & Gibbons, 2012). 
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Students who fail to respond to these individualized interventions may be determined to 

have a learning disability (Fuchs, Mock, Morgan, & Young, 2003).  

In an RTI identification model, a student who performs adequately (i.e., at or 

above the designated cut-point) on the universal screener or proves responsive to Tier 1, 

Tier 2, or Tier 3 instruction is not identified as having a disability.  However, a student 

who does not perform adequately on the universal screener and is deemed unresponsive 

to Tier 1, Tier 2, and Tier 3 instruction is referred for a comprehensive evaluation. After 

intellectual disability and emotional disturbance have been ruled out as a potential 

primary cause of learning difficulties and all evidence is reviewed, the student would be 

classified as SLD (Fuchs & Fuchs, 2005).    

The implicit assumption of an RTI identification model is that individualized 

adaptations will benefit most students experiencing academic difficulty and that 

insufficient growth must indicate an inherent deficit or disability (Fuchs, Deshler, & 

Reschly, 2004). In other words, failure to respond constitutes evidence of SLD. However, 

because of a lack of specificity as to how eligibility is determined when implementing an 

RTI framework, the RTI approach has also been subject to criticism.  

First, no consensus exists regarding the definition of “response,” which results in 

inconsistent decision-making (Reynolds & Shaywitz, 2009). In a comparison of five 

commonly used methods to identify non-responders, Fuchs, Compton, Fuchs, Bryant, and 

Davis (2007) found that identification of reading disabilities and levels of sensitivity, 

specificity, and severity were dependent upon which method was chosen. No criterion for 

expected performance and growth rate is provided in IDEA, nor has any universal 
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criterion been established in the literature (Maki et al., 2015). Further, the length and 

intensity of interventions, size of intervention groups, and instructor qualifications vary 

among states (Berkeley, Bender, Peaster, & Saunders, 2009).  The considerable 

variability in the requirements or recommendations regarding the number of weeks a 

student should spend in intervention as well as the frequency of data collection before 

identification of a learning disability can result in extreme variability in student 

identification across states (Maki et al., 2015). Lastly, and perhaps most importantly, RTI 

does not determine the underlying cause of non-responsiveness. As such, its critics argue, 

RTI cannot effectively address the SLD construct as defined by IDEA (i.e., deficit in one 

or more areas of basic psychological processing), focusing more on observable outcomes 

than unseen etiologies (Kavale & Spaulding, 2008). Compliance with the federal 

definition of SLD requires procedures to “identify the specific cognitive and/or linguistic 

correlates that appear to be related to the identified area of underachievement or related 

difficulty” (Mather & Gregg, 2006, p. 103). Rather than challenging the construct of 

SLD, practices need align with the definition in order to yield more accurate 

identification and greater intervention outcomes (Hale et al., 2006).   

Pattern of Strengths and Weaknesses 

The increased prevalence of the application of a PSW approach to SLD 

identification arose from changes to the 2004 reauthorization of IDEA, which allowed a 

third option for learning disability identification beyond the discrepancy model and RTI 

(Ihori & Olvera, 2015).  Although some PSW approaches were available in the field (see 

Naglieri, 1999; Hale & Fiorello, 2004) prior to the reauthorization of federal regulations, 



	 15 
	
	

consideration and application of these approaches rarely occurred as practitioners almost 

uniformly followed the traditional discrepancy model, given that the severe discrepancy 

clause served as the operational definition since IDEA 1977 (Flanagan, Fiorello, & Ortiz, 

2010).   

IDEA 2004 regulations stipulate that a student may meet criteria for the disability 

condition of SLD if the student exhibits “a pattern of strengths and weaknesses in 

performance, achievement, or both, relative to age, state-approved grade-level standards, 

or intellectual development, that is determined by the group to be relevant to the 

identification of a specific learning disability” (Assistance to States for the Education of 

Children with Disabilities, 34 C.F.R. 300.309(a)(2)(ii)).  While there are several 

operationalizations of the PSW approach evident in the literature, the fundamental 

components required for SLD identification are largely consistent across models (Maki et 

al., 2015).  All PSW models share three core assumptions: (a) there must be evidence of 

cognitive weakness, (b) evidence of academic weakness must also be established, and (c) 

evidence of “spared” cognitive/achievement abilities must also be present (McGill & 

Busse, 2016).  The most common iteration of the PSW approach identifies a pattern of 

cognitive processing strengths and weaknesses with deficits in achievement consistent 

with identified processing weaknesses (Hale et. al, 2010). The PSW approach “attempts 

to identify a core cognitive processing deficit that is the source” of the SLD (Maki et al., 

2015, p. 459).  

 Essential steps in a PSW model include using multiple data sources to: (a) 

identify the area of academic underachievement (i.e., one of eight areas in federal 
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guidelines); (b) determine if there exists a cognitive weakness that can be empirically 

linked to the identified academic problem area; (c) establish if there are other cognitive 

abilities, unrelated to the area of academic concern, that fall within the average or above 

average range; and (d) analyze data for a pattern consistent with SLD (Hanson, Sharman, 

& Esparza-Brown, 2008; McGill, Styck, Palomares, & Hass, 2016; Schultz et al., 2006).  

Current models that utilize a cognitive processing approach to identify a PSW 

include the Concordance-Discordance Method (C-DM; Hale & Fiorello, 2004), Cross 

Battery Assessment (XBA; Flanagan et al., 2007), Discrepancy/Consistency Method 

(D/CM; Naglieri & Das, 1997), Dehn’s PSW Model (Dehn, 2013), and Core-Selective 

Evaluation Process (C-SEP; Schultz & Stephens, 2015). While all methods involve the 

identification of processing disorder(s) and deficit(s) that adversely impact academic 

performance and occur within inherent strengths and weaknesses, the methods differ in 

their definition of strengths and weaknesses in cognitive functioning and in their 

definitions of low achievement (Ihori & Olvera, 2015; Stuebing, Fletcher, Branum-

Martin, & Francis, 2012).  However, identification of SLD would be appropriate, for 

instance, when a student demonstrates a deficit in the area of visual-spatial processing, a 

deficit in the area of math calculation, but no deficit in fluid reasoning and oral language. 

In this case, the deficiency in math calculation skills can be linked to the weakness in 

visual-spatial processing and the difference in performance among fluid reasoning, oral 

language, and visual-spatial processing establish a pattern of strengths and weaknesses.  

While PSW approaches differ with respect to their theoretical orientations, the 

Cattell-Horn-Carroll (CHC) theory of cognitive abilities serves as the foundation for two 
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of the three (XBA and C-SEP) PSW approaches that serve as part of the current study 

(Flanagan et al., 2010; McGrew & Wendling, 2010; McGill & Busse, 2016).   

CHC theory. The CHC theory of cognitive functioning is a comprehensive model 

that identifies 16 broad and more than 80 narrow cognitive abilities.  These broad and 

narrow cognitive abilities influence the way a person stores, processes, retrieves, and 

analyses information (Fiorello & Primerano, 2005; Newton & McGrew, 2010).  Broad 

abilities include constructs such as fluid reasoning, short-term memory, and visual 

processing whereas narrow abilities describe specific skills related to the broader ability. 

For example, memory span, or the ability to “encode information, maintain it in primary 

memory, and immediately reproduce the information” is a narrow ability within the broad 

ability of short-term memory (Flanagan et al., 2013, p. 407).      

Of the 16 broad abilities, approximately nine are represented on current cognitive 

and achievement test batteries (Flanagan, 2014).  For example, the Kaufman Assessment 

Battery for Children, Second Edition (KABC-II) measures five broad CHC abilities, the 

Wechsler Intelligence Scale for Children, Fifth Edition (WISC-V) measures six broad 

CHC abilities, and the Woodcock-Johnson IV Tests of Cognitive Abilities (WJ IV Cog) 

measures seven broad CHC abilities.  The WJ IV Cog covers all seven broad abilities 

included in assessment approaches grounded in CHC theory.  See Table 1 for a 

description of the seven broad cognitive abilities measured by the WJ IV. 
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Table 1.  

Definition of CHC Broad Cognitive Abilities Included in the WJ IV Cog 

Broad Ability Abbreviation Definition 

Fluid reasoning Gf The deliberate but flexible control of attention to 

solve novel “on the spot” problems that cannot be 

performed by relying exclusively on previously 

learned habits, schemas, and scripts. 

Short-term working 

memory 

Gwm Ability to encode, maintain, and manipulate 

information in one’s immediate awareness. 

Long-term storage 

and retrieval 

Glr Ability to store, consolidate, and retrieve 

information over varying periods of time. 

Processing speed Gs Ability to perform both simple and complex 

repetitive cognitive tasks quickly and fluently. 

Comprehension-

Knowledge 

Gc The depth and breadth of knowledge and skills that 

are valued by one’s culture. 

Visual processing Gv Ability to make use of simulated mental imagery 

(often in conjunction with currently perceived 

images) to solve problems. 

Auditory processing Ga Ability to detect and process meaningful nonverbal 

information in sound. 

Note. From McGrew, K. S., LaForte, E. M., & Schrank, F. A. (2014). Woodcock Johnson IV Technical 
Manual (pp. 243−252).   
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	 Application of CHC theory in assessment practices is based on the premise that 

disparity in cognitive abilities is related to specific academic underachievement. For 

example, weakness in the area of fluid reasoning would manifest as difficulty in reading 

comprehension or math problem solving. This idea has been supported by McGrew, 

Flanagan, Keith, and Vanderwood (1997), who suggested that certain cognitive abilities 

are important to understanding the acquisition of math and reading skills. Further, a 

synthesis of research on the relationship between CHC cognitive abilities and academic 

achievement offers an even more distinct set of relations by focusing on the narrow 

cognitive abilities and subareas of achievement (McGrew & Wendling, 2010).  The 

analyses conducted by McGrew and Wendling (2010) indicated that the broad ability of 

auditory processing was not consistently significantly related to basic reading skills (i.e., 

decoding and word recognition).  However, the narrow auditory processing ability of 

phonetic coding was classified as having a medium percentage of significance, meaning 

that 50%−79% of analyses revealed significant consistency between basic reading skills 

and phonetic coding, indicating that sound awareness does predict the ability to apply the 

alphabetic principle in reading (McGrew & Wendling, 2010).    

Assessment approaches grounded in CHC theory require that in order for the SLD 

identification process to fulfill all requirements needed to make a correct designation, 

these cognitive processing deficits must exist within a set of strengths (Ihori & Olvera, 

2015; Miciak, Fletcher, Stuebing, Vaugh, & Tolar, 2014; Stuebing et al., 2012).  That is, 

the student exhibits an otherwise normal cognitive ability profile characterized by 

multiple areas of cognitive ability strengths at or above the average range and a specific 
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area or areas of processing weakness (Flanagan et al., 2013; Schultz & Stephens, 2017).  

It is through deliberate examination of CHC cognitive abilities and related areas of 

academic achievement that a pattern of strengths and weaknesses indicative of SLD 

emerges.  

Cross battery assessment.  The Cross Battery Assessment approach (XBA) is “a 

method of assessing cognitive and academic abilities and neuropsychological processes” 

(Flanagan et al., 2013, p. 5).  XBA utilizes CHC theory to classify individual subtests on 

various cognitive, achievement, and neuropsychological batteries according to the broad 

and narrow cognitive constructs that they measure, providing a means to further examine 

specific broad or narrow abilities and enable the user to incorporate measures of distinct 

abilities and processes that may not be assessed on a single stand-alone battery (Flanagan 

et al., 2013).  For example, practitioners can combine measures of working memory from 

two or more cognitive batteries (e.g., KABC-II and WJ IV Cog) to gain an in-depth 

picture of this narrow ability or they can supplement data from a cognitive battery with 

data from speech language assessments or diagnostic tests of phonological processing to 

create a more comprehensive cognitive profile.  Synthesis of assessment data from 

multiple sources enables the development of a more psychometrically sound 

understanding of a student’s strengths and weaknesses (Flanagan et al., 2013).   

The Cross Battery Assessment approach shifts the focus from one numerical 

representation of intellectual functioning (i.e., IQ composite) to a description of 

functioning in seven cognitive clusters from the CHC and enables practitioners to explain 

academic deficits through functional impairments in cognition (Decker, 2008; Stuebing et 
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al., 2012).  These cognitive clusters include crystalized intelligence, fluid reasoning, 

auditory processing, visual processing, processing speed, long-term storage and retrieval, 

and short-term memory.  Foundational to XBA is an operational definition of SLD in the 

form of a dual discrepancy/consistency model, which contains the three major 

components of third method approaches that involve a pattern of strengths and 

weaknesses: average or better overall ability, cognitive deficits, and academic deficits 

(Flanagan et al., 2013). The consistency or discrepancy between these abilities creates the 

pattern of strengths and weaknesses consistent with a SLD.   

In order to satisfy one of the discrepancy components of the XBA approach, the 

cognitive deficit must be domain-specific, that is, the difference between the actual and 

predicted score in the area of cognitive deficit is unusually large (i.e., discrepant from 

predicted performance).  The second discrepancy requirement is met when the weakness 

in academic achievement is unexpectedly low or discrepant compared to predicted 

performance.  Finally, there must be consistency between the domain specific area of 

cognitive processing weakness and the area of unexpected underachievement (Flanagan 

et al., 2013).  In this analysis, emphasis is placed on normative deficits (i.e., standard 

scores below or above the average range of 85−115), rather than exclusively on intra-

individual differences at the subtest or cluster level (Stuebing et al., 2012).  An otherwise 

normal cognitive profile is established not through an IQ composite, but rather through a 

weighted scheme of values assigned to each of the seven cognitive processes.  This 

weighted value must fall above a certain point in order for the profile to reflect adequate 

learning potential (Stuebing et al., 2012).  The authors of the XBA approach have 
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developed a software program (Cross-Battery Assessment Software System [X-BASS]) 

to assist practitioners with data integration and analysis.  

Dehn’s PSW Model.  Milton Dehn’s (2013) PSW model is based on the idea that 

“the occurrence of significant intra-individual processing weaknesses in a child who 

displays otherwise normal learning aptitudes is viewed as an indication of SLD” (Dehn, 

2017, p. 5).  Dehn’s PSW model has many similarities to Naglieri’s (2011) 

Discrepancy/Consistency model, including a requirement for a significant discrepancy 

between high and low processing scores and consistency between the low processing 

score and the low achievement score. Dehn’s model omits the requirement for a 

discrepancy between cognitive strength and academic weakness (Dehn, 2015).  Dehn’s 

model contends that this discrepancy is unnecessary as the occurrence of one area of 

strength among weak cognitive processes is sufficient evidence of intra-individual 

differences among cognitive processes.  In other words, a discrepancy between intact 

areas of cognitive functioning and unrelated areas of achievement are not salient to the 

identification of SLD since evidence of a SLD stems predominantly from the consistency 

between deficient processes and related areas of low achievement (Dehn, 2015).    

Psychological processes are defined as the brain processes involved in all human 

functioning and include the subset of cognitive processes (Dehn, 2014; Dehn, 2015).  

Dehn’s model identifies a number of psychological processes that function as aptitudes 

and that account for a substantial amount of academic skill acquisition.  SLD assessment 

focuses on those processes with the highest relation to academic skill acquisition, 

regardless of the designation as a broad or narrow cognitive process or position in CHC 
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theory (Dehn, 2015).  The 11 processes assessed include: attention, auditory processing, 

executive functioning, fine-motor processing, fluid reasoning, long-term memory, oral 

language, phonological processing, processing speed, visual-spatial processing, and 

working memory (Dehn, 2014).  Impairment in one or more of these areas, if severe, may 

result in a diagnosis of SLD.  See Table 2 for a description of the psychological 

processing included in Dehn’s PSW Model.   

Table 2.  

Description of Psychological Processes Included in Dehn’s PSW Model 

Process  Definition 

Attention  Self-inhibitory processes that allow one to focus, sustain, and 

divide attention.   

Auditory Processing  Processes involved in perceiving, analyzing, synthesizing, and 

discriminating speech and other auditory stimuli. 

Executive Functions 	 Regulate behavior and cognitive functions during purposeful, 

goal-directed problem solving. 

Fine Motor  Ability to perform both simple and complex repetitive 

cognitive tasks quickly and fluently. 

Fluid Reasoning  Includes problem solving and deductive and inductive 

reasoning. 
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Process  Definition 

Verbal Long-Term 

Recall 

 The delayed recall of new verbal learning and the efficient 

retrieval of previously acquired verbal knowledge. 

Visual-Spatial Long-

Term Memory 

Oral Language 

 

Phonological 

Processing 

 

Processing Speed 

 

 

Visual-Spatial 

Processing 

Verbal Working 

Memory 

 

Visual-Spatial 

Working Memory 

 

 

 

The delayed recall of new visual-spatial learning. 

 

Includes the linguistic processes that allow one to 

communicate effectively. 

Involves the awareness and manipulation of phonemes, the 

smallest units of speech used to form syllables and words.  

Relates to how quickly information is processed and how 

efficiently simple cognitive tasks are executed over a sustained 

period of time.  

The ability to perceive, analyze, synthesize, manipulate, and 

transform visual patterns and images. 

Involves the manipulation and transformation of verbal 

information that is being held in short-term memory or has 

retrieved from long-term memory. 

Involves the manipulation and transformation of visual-spatial 

information that is being held in short-term memory or has 

been retrieved from long-term memory.   

Note. From Dehn, M. J. (2017). Psychological Processing Analyzer 5.6 Professional Manual (pp. 10−11). 
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Based on this conceptualization of SLD, Dehn proposed an integrated PSW model 

incorporating elements from existing models, including the requirement for the presence 

of a psychological processing deficit or deficits, the presence of a psychological 

processing strength, and a research-based relationship between the identified cognitive 

deficit and area(s) of deficient academic achievement (Dehn, 2013).  However, Dehn’s 

model includes additional criteria designed to “reduce psychometric concerns and 

enhance diagnostic accuracy” (Dehn, 2013, p. 128).  These criteria include the use of 

composite scores in analysis rather than individual subtest scores, the use of a global IQ 

score for the identification of intra-individual processing strengths and weaknesses rather 

than a cross-battery mean, and the definition of deficit as both a normative and intra-

individual weakness (Dehn, 2013).  

While many of the broad cognitive abilities found in CHC theory correspond with 

the cognitive processes used in Dehn’s PSW model, there are important differences 

between Dehn’s model and the XBA approach based on CHC theory.  First, some 

important abilities for academic skill acquisition are absent in CHC theory but are 

included in Dehn’s model. These abilities include attention, executive function, fine 

motor skills, oral language, phonological processing, and working memory.  

Additionally, Dehn’s analysis can include standardized rating scales.  Dehn’s model also 

classifies some composites and subtests differently than how they are classified on some 

standardized scales. For example, the Story Recall subtest on the Woodcock-Johnson IV 

Test of Cognitive Abilities (WJ-IV) is classified as a measure of long-term storage and 

retrieval.  However, Dehn’s model classifies Story Recall as a measure of verbal short-
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term memory. Finally, Dehn’s model excludes measures of crystallized intelligence as 

they are considered achievement-like factors rather than direct measures of processing 

(Dehn, 2017).  Like the X-BASS, Dehn’s Psychological Processing Analyzer (PPA) is 

available for computerized analysis.      

Core-selective evaluation process.  Like XBA, the Core-Selective Evaluation 

Process (C-SEP) is rooted in CHC theory and integrates standardized cognitive, 

achievement, and oral language measures with professional judgment and valid data 

analysis to establish whether a student demonstrates a PSW consistent with SLD (Schultz 

& Stephens, 2015). The C-SEP places an increased emphasis on the language component 

in the definition of SLD and procedural guidelines indicate that test selection and data 

analysis should be based on and proportional to the complexity of the presenting 

problems, leading to a more targeted and efficient assessment process (Schultz & 

Stephens, 2015).  Rather than a radical departure from current practices, Schultz and 

Stephens (2015) argued that C-SEP represents an evolution in practice as a result of 

developments in the field over the last decade. 

Core-selective refers to the way in which data from norm-referenced measures of 

cognitive, oral language, and achievement are integrated into comprehensive evaluations. 

Formal assessment begins with the administration of a core cognitive battery. 

Advancements in test development have resulted in measures that enable practitioners to 

obtain pertinent information through the administration of fewer tests.  For example, the 

core battery of the Woodcock-Johnson IV Tests of Cognitive Abilities consists of seven 

subtests that correlate strongly with their respective CHC ability.  To illustrate, the 
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Number Series subtest is a strong indictor of an examinee’s fluid reasoning ability.  

Additionally, each of the core seven subtests demonstrates a sound relationship to general 

intelligence, is highly or relatively highly complex, and displays academic relevance 

(Schrank, Stephens-Pisecco, & Schultz, 2017). Decisions regarding the need to 

supplement the core battery involve the consideration of other sources of data including 

formal and informal assessments as well as qualitative data such as teacher input and 

response patterns (Schultz & Stephens-Pisecco, 2017).  Norm-referenced tests of 

academic achievement are administered only in areas of suspected weakness and standard 

scores are used only to garner a deeper understanding of learning behavior (Schultz & 

Stephens-Pisecco, 2017).  A pattern of strengths and weaknesses emerges through the 

integration of multiple sources of data and additional analysis is conducted to determine 

if the pattern is “relevant to the identification of a specific learning disability” (Assistance 

to States for the Education of Children with Disabilities and Preschool Grants for 

Children with Disabilities, 2006, p. 46786).  

Rationale for Inclusion of Cognitive Processes in SLD Identification. 

Proponents of the inclusion of formal assessment of cognitive processes in SLD 

identification argue that this assessment is integral to the core construct of the federal 

definition of SLD, namely a “disorder in one or more of the basic psychological 

processes” (Assistance to States for the Education of Children with Disabilities and 

Preschool Grants for Children with Disabilities, 2006, p. 46757), as cognitive processes 

are a subset of psychological processes and are correlated with academic skills (Dehn, 

2015; Fuchs, Hale, & Kearns, 2011; Hanson, Sharman, & Esparza-Brown, 2008).  In 
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their meta-analysis of research on cognitive processing deficits and learning disabilities, 

Johnson, Humphrey, Mellard, Woods, and Swanson (2010) “found moderate to large 

differences in the cognitive processing abilities of students with SLD compared to 

typically achieving students” (p. 10).  Among participants in the 32 studies included in 

the meta-analysis, the largest effect sizes were found in the areas of phonological 

processing, processing speed, and verbal working memory with students identified with 

reading disability performing significantly lower in those areas (Johnson et al., 2010).  

Findings indicated that the assessment of cognitive processes strongly related to specific 

areas of academic achievement as necessary to fulfill the explanatory component of the 

diagnostic process (Johnson et al., 2010; Semud-Clikeman, 2005).  

Focusing solely on the manifestation of academic difficulties (e.g., the RTI model 

of identification) without addressing the “why” behind those difficulties has implications 

for the field of assessment’s ability to advance research on intervention and treatment 

(Hanson, et al., 2008; Johnson et al., 2010). Frijters et al. (2011) found that for 238 

students with reading disabilities, the addition of cognitive predictors of reading 

performance (i.e., oral language skills, memory processes, visual processing, intellectual 

functioning) improved classification accuracy of both good and poor responders.  The 

ability to accurately predict treatment response may alleviate students receiving 

interventions likely to have little impact.   

Current Practices 

While the reauthorization of IDEA in 2004 did not alter the definition of SLD, the 

expansion of allowable identification criteria significantly changed how some assessment 
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personnel in the school setting establish the presence of a SLD (Schultz & Stephens, 

2009). There is strong support in the field for both maintenance of the current definition 

and for a third method approach that identifies a pattern of processing strengths and 

weaknesses with related academic deficits.  A white paper prepared by experts in the 

field concluded that the essence of SLD lies in the definition and adherence to the 

statutory language in IDEA should be required during the identification process, a 

practice not often emphasized (Hale et al., 2010).   

A nationwide survey of 471 school psychologists regarding SLD guidelines and 

practices by Cottrell and Barrett (2016) found that methods of identification are often 

chosen based on a perceived need for services. In other words, particular methods were 

chosen in order to ensure that an individual qualified for services. Whether these results 

reflect a purposeful manipulation of the testing process or reflect the consideration of 

multiple sources of data was not clear from this study (Cottrell & Barrett, 2016). 

Additionally, among survey participants there was minimal support for the use of 

alternative research-based procedures such as PSW.  A majority of respondents indicated 

that they never use PSW for SLD identification (Cottrell & Barrett, 2016).  Further, great 

variability exists in the operationalization and implementation of PSW, even among 

schools that allow this approach (Cotrell & Barrett, 2016).   

Despite variation in guidance and application, a cognitive assessment practices 

survey found that the majority of school psychologists surveyed reported that cognitive 

measures consistently helped in answering referral questions and that results from these 

assessments were easily translatable into individualized interventions (Sotelo-Dynega & 
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Dixon, 2014).  Similarly, respondents to a survey of school psychologists on the 

identification of reading disabilities identified specific cognitive indicators as more useful 

to the understanding of reading problems than overall IQ (Machek & Nelson, 2010).  

These results are consistent with the conclusions from aforementioned white paper, 

indicating that there are technically sound instruments available to identify processing 

strengths and weaknesses and empirical evidence to link weaknesses to specific areas of 

achievement, which is critical to guide both identification and service delivery (Hale et 

al., 2010).   

In a review of state learning disability eligibility criteria Maki et al. (2015) found 

that nearly 70% of states allow for the use of a discrepancy approach to learning 

disability identification while only 20% explicit prohibit its use. Although 16% of states 

require the sole use of RTI models of identification, there is considerable variation in the 

guidance provided by those states regarding implementation of such a model. About half 

of the states do not allow the use of PSW models; those that do provide little information 

about specific identification practices (Maki et al., 2015).   

Texas is one of several states allowing the use of alternative research-based or 

third method procedures for identifying students with SLD.  Regulations allow local 

agencies to identify a pattern of strengths and weaknesses through an examination of 

cognitive processes linked to specific areas of academic achievement.  The use of RTI 

both in the pre-referral process and as a part of a comprehensive SLD evaluation is also 

permitted (Schultz et al., 2006). While some school districts in Texas continue to use the 

discrepancy between ability and achievement for SLD identification, many districts have 
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adopted a cognitive processing approach to establish a PSW indicative of a SLD (Schultz 

& Stephens, 2015).   

Comparison Studies of PSW Approaches 

	 Researchers have conducted several comparison studies using the various PSW 

approaches. Stuebing et al. (2012) compared the technical adequacy of three alternative 

methods using simulation techniques to determine agreement in classification between 

latent and observed data. This comparison involved the C-DM (Hale & Fiorello, 2004), 

the D/CM (Naglieri & Das, 1997) and the XBA (Flanagan et al., 2007).  All three 

methods showed high specificity and negative predictive values but low to moderate 

sensitivity and very low positive predictive values (Stuebing et al., 2012).  These results 

indicate that the models were very accurate in detecting cases of no SLD but less accurate 

in correctly identifying cases with SLD (McGill et al., 2016). 

Results of a study of 139 adolescents demonstrating inadequate response to 

intervention indicated that identification rates between C/DM and XBA varied (i.e., some 

students were identified with SLD by one method, but not the other) according to cut-

points for low achievement, with low agreement for SLD classification (Miciak et al., 

2014).  Additionally, Miciak, Taylor, Denton, and Fletcher (2015) investigated the level 

of agreement on the academic domain eligibility for SLD across two psychoeducational 

batteries for 177 second-grade students.  Results indicate that of 108 students identified 

as having SLD, the exact domain of eligibility was consistent between both batteries in 

only 25 cases (Miciak et al., 2015).  Miciak et al. (2015) concluded that low agreement 

on the academic domain could have implications for treatment planning.  
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Jones, Miller, and Maricle (2016) compared three PSW models for SLD 

identification: XBA, C/DM, and Dehn’s PSW Model utilizing the PPA.  Expert 

consensus was obtained regarding the presence or absence of SLD in 11 clinical case 

studies; cases were then analyzed in each PSW model to establish consistency of 

determination.  Comparing the identification of SLD of the three approaches to case 

studies with practitioner consensus, the authors concluded that XBA was the most 

reliable third method approach, with 100% agreement with practitioners (Jones et al., 

2016).  The C-DM demonstrated significantly lower agreement (54%).  Jones et al. 

(2016) concluded that it is not possible to identify SLD with the PPA software, as the 

PPA software does not identify a discrepancy between otherwise spared cognitive 

ability(ies) and achievement weakness (i.e., unexpected underachievement; Jones et al., 

2016).   

Rationale for the Current Study 

In response to concerns raised by professionals in the assessment community 

regarding the efficacy of the ability-achievement discrepancy approach to SLD 

identification, the reauthorization of IDEA in 2004 heralded significant changes to 

identification procedures.  While a nationwide survey of school psychologists indicated 

limited implementation of a PSW approach to SLD identification, half of states, including 

Texas, allow for a PSW approach in state regulations (Cottrell & Barrett, 2016; Schultz & 

Stephens, 2015). However, states allowing a PSW approach do not have specifying the 

use of a particular approach nor do the regulations outline all the components to be 

required when implementing a PSW approach to SLD identification; the regulations 
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indicate only that the PSW is indicated either through significant variance among specific 

areas of cognitive functioning or through significant variance between areas of cognitive 

functioning and academic achievement (19 TAC § 89.1040 (c)).  Thus, school districts in 

any state where a PSW approach is allowed (including Texas, where the current study 

takes place) may choose to implement any one of the PSW models currently available in 

field.  School districts in North Texas may employ one of several PSW models in their 

identification procedures.  When reviewing the Full Individual Evaluations (FIEs) of 

students who transfer into their school district (including the one in the current study), 

school-based practitioners find evidence of differential application of various PSW 

models.  This variance poses a serious question regarding the consistency of 

identification across PSW models. 

A limited number of studies have examined the level of agreement for SLD 

identification among PSW approaches.  Results from those studies do little to alleviate 

concerns that classification as a student with SLD may be dependent upon which school 

district conducts the evaluation.  Overall, comparison studies have found little agreement 

among PSW methods (Miciak et al., 2014; Jones et al., 2016; Stuebing et al., 2012).  

Further investigation is needed into the consistency of SLD identification across PSW 

models and this investigation must be expanded to include PSW models that were not 

part of the previous comparison studies.  The current study expands the literature base on 

the consistency of agreement in SLD identification among PSW models and introduces 

PSW models into the consistency discussion that were previously not included.  Results 
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from this study indicate that SLD identification may be a reflection of geographic 

location of professional discretion rather than adherence to the construct.  
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CHAPTER III 

METHODOLOGY 

Overview 

For this study, I examined existing evaluation data from students who had been 

evaluated for SLD.  No additional testing occurred as a part of this study. For each 

potential participant, I approached the evaluation data with the assumption that the 

criteria for XBA were satisfied (i.e., the student’s profile complies with the dual 

discrepancy/consistency definition of SLD).  I did not confirm SLD determination via 

XBA.  Then, I re-analyzed scores on measures of formal cognitive and achievement 

abilities according to procedures outlined by the authors of Dehn’s PSW Model and C-

SEP (Dehn, 2013; Schultz & Stephens, 2015).  In other words, for each set of student 

data included in the study, I interpreted scores from previously administered testing 

batteries according to analysis procedures for Dehn’s PSW Model and C-SEP to 

determine if those findings supported the identification of SLD.  Then, I compared results 

from Dehn’s PSW Model and C-SEP to the results from XBA assessment to determine if 

any or all yielded the same findings (i.e., identified as SLD or not identified as SLD).  

Participants and Setting 

 The evaluation data analyzed in this study consisted of special education 

identification information from (a) 50 elementary students in a large urban school district 



	 36 
	
	

in North Texas who were identified as having an SLD and were receiving special 

education services, and (b) 25 students (from the same district) who were evaluated but 

determined to not have an SLD (n = 75). The evaluation data were from students ranging 

in age from 7 to 12 years at the time of testing and who received an FIE (within the three 

years prior to the study) that included formal and comprehensive cognitive and academic 

achievement testing.  I chose data from elementary-aged students because the majority of 

initial special education evaluations for suspected learning disabilities occur during 

elementary years.  In some cases, students had co-existing disability conditions such as 

Speech Impairment or Other Health Impairment. All examined cases used the results 

from XBA to identify SLD.  Please refer to Table 3 and Table 4 for specific demographic 

information of participants.  

Table 3.  

Demographic Characteristics of Participants Identified with SLD (n = 50) 

Characteristic n % 

Gender   

Male 25 50 

Female 25 50 

Age   

8 2 4 

9 10 20 

10 7 14 
(Continued)  
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Characteristic n % 

11 14 28 

12 15 30 

13 2 4 

Grade   

2 4 8 

3 9 18 

4 10 20 

5 14 28 

6 13 26 

Eligibility   

SLD 39 78 

SLD/OHI 2 4 

SLD/SI 7 14 

SLD/SI/OHI 1 2 

SLD/ED 1 2 

Ethnicity   

Hispanic/Latino 27 54 

Non Hispanic/Latino 23 46 

Race   

White 25 50 
	 	

(Continued) 
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Characteristic n % 

Black 7 14 

Asian 1 2 

America Indian/Alaska   

Native 

17 34 

Limited English Proficient   

Yes 24 48 

No 26 52 

Other   

At-Risk 50 100 

Dyslexia 10 20 

 
Note: SLD= Specific Learning Disability; OHI= Other Health Impairment; SI= Speech Impairment; ED= 
Emotional Disturbance. 
  

Table 4.  

Demographic Characteristics of Participants Not Identified with SLD (n = 25) 

Characteristic n % 

Gender   

Male 10 40 

Female 15 60 

Age   

7 2 8 
(Continued)  
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Characteristic n % 

8 5 20 

9 5 20 

10 6 24 

11 5 20 

12 1 4 

13 1 4 

Grade   

2 5 20 

3 6 24 

4 5 20 

5 4 16 

6 5 20 

Ethnicity   

Hispanic/Latino 13 52 

Non Hispanic Latino 12 48 

Race   

White 11 44 

Black 7 28 

Asian 1 4 

America Indian/Alaska Native 6 24 
   

	
				(Continued) 
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Characteristic n % 

Limited English Proficient   

Yes 16 64 

No 9 36 

Other   

At-Risk 25 100 

Dyslexia 1 4 

 

Inclusion/Exclusion Criteria 

 To begin, I generated grade-level lists to identify students with SLD as a primary 

disability condition. Subsequently, I reviewed evaluations to determine whether or not 

they contained formal cognitive, achievement, and oral language testing, including a 

measure of phonological processing. Also, I ensured that the formal cognitive, 

achievement, and oral language testing occurred within the last three years.  Data from 

participants for whom sufficient information to utilize one or both of the alternate 

methods was not available were not included in the study.  For example, I did not 

consider evaluations without formal assessment addressing language skills or 

phonological processing skills, as oral language skills and phonological processing skills 

are important and distinguishing features of C-SEP and Dehn’s PSW Model.  I also 

excluded evaluations that did not identify SLD via XBA.   

 I used a random number generator to determine which evaluations were reviewed 

from each grade level list.  I generated numbers until the target number of cases for each 
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grade level was identified.  The number of cases per grade level is a close approximation 

of the percentage of students identified as SLD at that grade level.  For example, of the 

694 students between grades 2 and 6 identified as SLD, 190 of them are in 6th grade, 

representing 27%.  Therefore, approximately 27% of the 50 cases of students identified 

with SLD included in this study were in 6th grade (n = 13).   

Measures and Materials 

 Cognitive, achievement, and oral language scores analyzed in this study were 

derived from nationally standardized, individually administered instruments.  All 

instruments used in the study have strong reliability and validity and are used extensively 

in evaluations for SLD.  Assessment instruments were administered as a part of either 

initial evaluations or re-evaluations designed to determine the presence of SLD 

conducted by Educational Diagnosticians in the public school setting.  Please see Tables 

5, 6, and 7 for a list of the standardized measures contained in the evaluations included in 

this study.   

Table 5. 

Cognitive Measures  

Battery Global Scale/Composite Reliability 

Kaufman Assessment Battery for Children, 

Second Edition (KABC-II)	 

FCI 

MPI 

NVI 

.97 

.95 

.91 

(Continued) 
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Battery Global Scale/Composite Reliability 

Batería III Woodcock-Muñoz: Pruebas de 

habilidades cognitivas 

GIA .97 

Stanford-Binet Intelligence Scales, Fifth Edition  FSIQ .98 

Woodcock-Johnson IV Tests of Cognitive 

Abilities (WJ IV COG) 

GIA .97 

Wechsler Intelligence Scale for Children, Fifth 

Edition (WISC-V) 

FSIQ 

GAI 

.96 

.96 

Comprehensive Test of Phonological Processing, 

Second Edition (CTOPP-2) 

Phonological 

Awareness 

Phonological Memory 

Rapid Automatic 
Naming 

.92 

 

.85 

.92 

 
  Note: FCI = Fluid-Crystallized Index; MPI = Mental Processing Index; NVI = Nonverbal Index; GIA = 

General Intellectual Ability; FSIQ = Full Scale Intelligence Quotient; GAI = General Ability Index. 
See Appendix A for a description of cognitive measures.  

 
Table 6. 

Achievement Measures 

Measure 

Kaufman Test of Educational Achievement, Third Edition (KTEA-3) 

Batería III Woodcock-Muñoz: Pruebas de aprovechmiento 

Gray Oral Reading Tests, Fifth Edition (GORT 5)  

(Continued) 
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Measure 

Woodcock-Johnson IV Tests of Achievement (WJ IV ACH) 

Wechsler Individual Achievement Test, Third Edition (WIAT III) 

 
  Note: See Appendix B for a description of achievement measures.  
 
Table 7.  

Oral Language Measures 

Measure 

Woodcock-Muñoz Language Survey-Revised 

Woodcock-Johnson IV Tests of Oral Language (WJ IV OL) 

Clinical Evaluation of Language Fundamentals, Fifth Edition (CELF-5) 

 
  Note: See Appendix C for a description of oral language measures.  

Procedures 

 C-SEP framework and procedures.  Application of C-SEP requires four criteria 

be satisfied to meet eligibility requirement for the identification of SLD.  These criteria 

are based in federal regulations found in IDEA 2004 and include additional components 

specific to the C-SEP model.  The first condition stipulates that prior to referral for 

evaluation, the student must have received appropriate instruction, either through a RTI 

process or through another supplemental instruction program.  Second, multiple measures 

must indicate that the student has not achieved adequately for her age or does not meet 

state-approved grade level standards (IDEA, 2004; Schultz & Stephens-Pisecco, 2017).  
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These measures include but are not limited to: RTI data, grades over time, norm- or 

criterion-referenced test scores, work samples, and observations.   

Third, pattern-seeking techniques reveal significant variance among specific areas 

of cognitive functioning or between specific areas of cognitive functioning and academic 

achievement.  “Such patterns are identified using norm-referenced tests of cognitive 

abilities, oral language, and achievement and through integration and consideration of 

other data sources” (Stephens-Pisecco, Mather, Francis, & Moon, 2017, p. 2).  Lastly, 

exclusionary factors have been considered and ruled out as the primary cause of learning 

difficulties.  These exclusionary factors include: vision, hearing, or motor disability; 

intellectual disability; emotional disturbance; cultural factors; environmental or economic 

disadvantage; and limited English proficiency (IDEA, 2004).  Additionally, while ruled 

out as the primary cause of learning difficulties, the contribution of these factors to the 

learning difficulties must be addressed (Stephens et al., 2017).   

 Within the context of this framework, C-SEP includes four stages: Review, Plan, 

Assess, and Decide.  Table 8 provides a description of the steps the evaluator completes 

during each stage. 

Table 8. 

Description of the 4 Stages of C-SEP 

Stage Steps 

Review 1. Clarify the referral concern. 

2. Review educational records and document findings related to  

(Continued) 
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Stage Steps 

 

 

 

 

 

 

 

Plan 

 

 

 

 

Assess 

referral concerns and exclusionary factors as well as the emergence 

of any patterns that emerge.  

3. Review response to scientific, research-based intervention in the 

area(s) of suspected disability. 

4. Establish failure to meet age- or grade-level standards, when 

provided appropriate instruction, in one of eight areas and document 

source(s) of this determination.  

1. Organize informal data and analyze for patterns. 

2. Develop a working hypothesis about the cause of 

underachievement. 

3. Determine what additional data is needed to answer the referral 

question.  

1. Measure core psychological processes. 

2. Measure core language abilities, including expressive and receptive 

language. 

3. Measure core achievement. 

4. Analyze norm-referenced test data. 

5. Selectively administer additional measures in areas that show  
 
deficiencies.  
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Stage Steps 

 

 

 

 

 

6. Conduct a classroom observation in the subjects related to the 

area(s) of concern. 

7. Administer informal assessments, if needed. 

8. Document additional information. 

Decide 1. Use integrated data analysis and pattern-seeking techniques to 

organize, sort, and make visual representations of data. 

2. Determine if the student exhibits a pattern of strengths and 

weaknesses in cognitive abilities, achievement, or oral language and 

describe the pattern.  

3. Determine if the pattern suggest significant variance among specific 

areas of cognitive functioning or between specific areas of cognitive 

functioning and academic achievement.  

4. Report findings and make recommendations to IEP committee.  

 
Note: From Stephen-Pisecco, T. L., Mather, N., Francis, C., & Moon, G. (2017). Woodcock Johnson IV 

Assessment Service Bulletin Number 11 (pp. 2−5).		  
           	
 Dehn’s PSW model framework and procedures.  The Psychological Processing 

Analyzer 5.6 (PPA), a computerized program developed by Dehn (2014), was used to 

conduct the analysis.  The software enables the user to designate a level of significance 

(.01 or .05) and a normative average range (90−109, 85−114, or 80−119).  For this 

analysis, a significance level of .05 and normative average range of 85−114 were 
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selected.  Additionally, the user must select either the mean of process scores or a general 

cognitive ability score for use in the calculation of the predicted scores.  Dehn 

recommends the use of a general cognitive ability score “when the cognitive composite 

of IQ is higher than the mean of the process scores, when only a few processes have been 

tested, or when litigation is anticipated” (Dehn, 2017, p. 76).  As such, when a global 

cognitive ability score was available, I ran the analysis using both the global score and 

the mean and determined the presence of SLD using the higher of the two scores.  When 

a global cognitive score was not included in the evaluation report, I used the mean of 

process scores as the predicted score.  The predicted score is used to establish intra-

individual strengths and weaknesses by comparing the process score for a given area to 

the predicted score.  Process scores comprised of subtests scores that differ by 20 or more 

points are considered non-unitary.  Non-unitary process scores that result in intra-

individual weaknesses should not be used to identify SLD (Dehn, 2017).   

Dehn (2017) has outlined a set of recommended criteria for SLD identification for 

use with his model and the PPA.  Per Dehn’s recommendations, the criterion related to a 

PSW in academic achievement is not included as it is not a required component at the 

state or local level.  After I entered data into the program, I used the following criteria to 

determine the presence of SLD: 

1. One or more statistically significant intra-individual processing weakness is 

present. 
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2. At least one processing strength that meets one or more of the following criteria is 

present: (a) a statistically significant intra-individual strength; (b) a normative 

strength (standard score above 115); and (c) a score within the average range (85-

114). 

3. The subtest scores in the area of processing weakness are unitary.  

4. The area of academic achievement deficiency has a below average score (> 85). 

5. The subtest scores in the area of academic achievement deficiency are unitary. 

6. No statistically significant difference exists between the deficient area of 

academic achievement and the statistically significant intra-individual processing 

weakness (i.e. consistency between the achievement deficit and processing 

weakness).  This criterion is also met when a related processing score is 

significantly lower than the deficient area of academic achievement, even if this 

results in a statistically significant difference.    

 Inter-rater reliability.  Two certified educational diagnosticians reviewed 20% 

(n = 10) of evaluations of students identified with SLD and 20% (n = 5) of evaluations of 

students not identified with SLD to determine consistency of response between 

evaluators.  These professionals were qualified to conduct individual diagnostic 

examinations of students and routinely administered the standardized assessment 

batteries included in the evaluations in this study and each was familiar with the three 

PSW approaches involved in the study.  In Texas, educational diagnosticians assess and 

diagnose the learning problems of students.  In addition to being certified teachers, they 

hold a master’s degree and have completed an educational diagnostician preparatory 
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program and passed a certification exam.  Additionally, educational diagnosticians often 

assist special and general educators to develop a plan to provide students with appropriate 

educational services. 

Analyses 

 Initially, I organized data in an electronic spreadsheet as in table 9 (“yes” 

indicates SLD diagnosis; “no” indicates no SLD diagnosis):  

Table 9. 

Sample Data Analysis 

Case # XBA DEHN C-SEP 

1 Yes No Yes 

2 No No No 

 

Then, I compared agreement and disagreement (i.e., SLD diagnosis or no diagnosis) 

across identification processes and a percentage of agreement calculated between (a) 

XBA and Dehn’s PSW Model, (b) XBA and C-SEP, (c) Dehn’s PSW Model and C-SEP, 

and (d) XBA, Dehn’s PSW Model, and C-SEP (i.e., all three identification approaches).

 

 

 

 

 

 



	 50 
	
	

CHAPTER IV 

RESULTS 

Consistency Among PSW Models for Students Previously Identified 

Table 10 summarizes the distribution of previously identified participants who 

met criteria according to PSW approach.  Of the 50 students previously identified as SLD 

via XBA, 64% (n = 32) met identification criteria under both C-SEP and Dehn’s PSW 

Model.  Another 18% (n = 9) met criteria under only one additional model (i.e., C-SEP or 

Dehn’s PSW Model).  An equal percentage (18%, n = 9) met criteria only under the 

original XBA method.  Thus, 36% of this group (n = 18) was not identified under one or 

both of the other models.        

Table 10. 

Previously Identified Students Meeting SLD Identification Criteria According to PSW 

Approach 

Model n % 

XBA/C-SEP/Dehn 32 64 

XBA only 9 18 

XBA/C-SEP 5 10 

XBA/Dehn 4 8 

 
Note: Of the nine cases that were only identified via XBA, three were not identified via C-SEP or Dehn’s 

PSW Model due to exclusionary factors.  All three met the construct of SLD under Dehn’s PSW 
Model and two met the construct of SLD via C-SEP.
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Consistency Among PSW Models for Students Not Previously Identified 

Table 11 shows identification results for non-identified participants according to 

PSW approach.  Of the 25 cases reviewed, 40% (n = 10) retained the non-identified 

status, failing to meet identification criteria for either of the additional models.  A smaller 

percentage (32%, n = 8) met identification criteria under one additional model (i.e., C-

SEP or Dehn’s PSW Model) and 28% (n = 7) met identification criteria under both 

additional approaches.  In total, 60% (n = 15) of these 25 cases would have met 

identification criteria under one or both of the other models.   

Table 11. 

Non-identified Students Meeting SLD Identification Criteria According to PSW Approach 

Model n % 

C-SEP 3 12 

C-SEP/Dehn 7 28 

Dehn 5 20 

No Diagnosis 10 40 

 

Consistency in Classification of SLD Area 

 For those participants who met identification criteria across all three models (n = 

32), I examined consistency in the qualifying academic area(s) identified across PSW 

models.  In other words, if XBA identified SLD in the areas of Reading Comprehension 

and Basic Reading Skills, did C-SEP and Dehn’s PSW Model identify SLD in these same 

achievement areas?  Just under one third of cases (31%, n = 10) demonstrated no 
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consistency across the models in the area(s) of academic deficit identified while 

approximately 28% demonstrated consistency in SLD area across all three approaches.  

In other words, out of the 32 students who qualified via XBA and also met identification 

criteria via Dehn’s PSW Model and C-SEP, only 28% (n = 9) would have qualified in the 

same achievement areas via the other models.  C-SEP was consistent in SLD area 

identification with at least one of the other two models in 35% of cases, while Dehn’s 

PSW Model was consistent with at least one of the other two models in 18% of cases.  

Results are presented in Table 12.              

Table 12.  

Consistency of Area of SLD Identified According to PSW Approach 

Model n % 

No consistency 10 31 

Consistency across all 3 

models 

9 28 

Dehn/C-SEP consistent 4 13 

XBA/Dehn consistent 2 6 

XBA/C-SEP consistent 7 22 

 
Inter-rater Consistency in Identification Decisions 

 Of the 15 cases reviewed by two additional professionals qualified to conduct 

evaluations for SLD, results (i.e., SLD or no SLD) were consistent among all three 

practitioners in 87% (n = 13) of cases involving the application of C-SEP.  One rater 



	 53 
	
	

demonstrated 93% (n = 14) consistency in results with the principal investigator and the 

other rater demonstrated 87% (n = 13) consistency.  The two additional raters 

demonstrated 93% (n = 14) agreement with each other.   

 Of the 15 cases reviewed involving the application of Dehn’s PSW Model, results 

were consistent among all three practitioners in 100% (n =15) of cases.    

Rationale for Non-Identification via C-SEP  

 Of the 18 previously identified students that would not have been identified via 

one or both of the two other PSW approaches, 13 would not have been identified via C-

SEP.  Table 13 shows the rationale for the lack of identification via C-SEP.  Nearly half 

(i.e, six) of these cases would not have been identified via C-SEP due to a pattern of 

pervasive weakness.  In other words, rather than presenting with a pattern of strengths 

and weaknesses within the cognitive profile, these cases presented with cognitive profiles 

that demonstrated little to no variation among cognitive abilities, with many areas falling 

within the low average to below average range.  Further, the academic profiles of these 

students reflected normative deficits in many or most areas of achievement, indicating 

generalized learning difficulty rather than a specific learning disability.  Five of the 13 

students would not have been identified via C-SEP due to exclusionary factors.  In these 

cases, excessive absences resulting in a lack of educational opportunities or linguistic 

factors could not be ruled out as the primary cause of learning difficulties. One student 

did not demonstrate a pattern of strengths and weaknesses as the cognitive profile 

demonstrated little to no variation among cognitive abilities, with all scores falling within 

the average range of functioning.   
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Table 13. 

Rationale for Non-Identification via C-SEP of Previously Identified Students 

Rationale n % 

Exclusionary factors 5 38 

Pattern of pervasive weakness 6 46 

No consistency between cognitive deficit and academic 

weakness 

1 8 

No PSW 1 8 

 
Rationale for Non-Identification via Dehn’s PSW Model  

 Of the 18 previously identified students who would not have been identified via 

one or both of the two other PSW approaches, 14 would not have been identified via 

Dehn’s PSW Model.  In 79% (n = 11) of cases, the designation of no SLD was due to a 

lack of a significant intra-individual weakness.  In other words, the cognitive profile did 

not demonstrate significant variance among the cognitive processes. Exclusionary factors 

accounted for the lack of identification in 21% (n = 3) of cases.  Table 14 shows these 

results.   

Table 14. 

Rationale for Non-Identification via Dehn’s PSW Model of Previously Identified Students 

Rationale n % 

No significant intra-individual weakness/deficit 11 79 

Exclusionary factors 3 21 
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CHAPTER V 

DISCUSSION 

This study addressed the following research questions:  

1. What is the percentage of overlap in SLD identification across the three 

PSW approaches for 50 students from an urban North Texas school 

district previously identified with SLD via XBA? 

2. What percentage of 25 students in the same urban North Texas school 

district who were not identified via XBA would be identified using one 

or both of the other PSW approaches?  

In regards to the first research question, 64% of the group of 50 (i.e., 32) previously 

identified students would have been identified via the other two PSW approaches.  These 

results indicate that there is consistency in SLD identification among the three PSW 

models in only about two-thirds of the cases examined in this study.  In regards to the 

second research question, 60% of the group of 25 non-identified students (i.e., 15) would 

have been identified via one or both of the other two PSW approaches.  These results 

indicate that over half of the students in this group were identified as students with SLD 

via C-SEP, Dehn’s PSW Model, or both.    

 Analysis of the three models compared in this study and the review of the 

evaluation data used to make identification decisions reveal multiple factors that may 

contribute to the low agreement in SLD identification across the three approaches.  
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Model-Specific Factors 

 While XBA and C-SEP rely on CHC theory to classify subtests according to the 

broad and narrow cognitive ability assessed, Dehn utilizes task analysis to determine the 

primary process measured by a particular subtest and which primary process enables 

successful completion of the task (Dehn, 2014).  This approach leads to classification of 

tests in different areas, which impacts the calculation of broad process or ability scores 

that are used to determine strengths and weaknesses.   

Additionally, the separation of phonological processing from the broader factor of 

auditory processing is unique to Dehn’s PSW Model due to the significant import it has 

to the acquisition of reading and writing skills.  Grouping subtests that assess 

phonological processing under the umbrella of auditory processing (as in CHC theory) 

may mask weaknesses in this narrow ability.  For instance, table 15 presents the 

following sample results on measures of auditory processing:  

Table 15. 

Sample Results of Measures of Auditory Processing 

Subtest Broad Process Narrow Ability Standard Score 

Sound Blending Auditory Processing Phonetic Coding 78 

Word Discrimination Auditory Processing Speech Sound 
Discrimination 

100 

Auditory Attention Auditory Processing Resistance to 
Auditory Stimulus 
Distortion 

89 

 
XBA analysis would consider the results from the Sound Blending subtest an outlier and 

compute an Auditory Processing composite based on the other two scores.  As a result, 
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assumption of intact auditory processing ability masks potential deficits in phonetic 

coding, which may manifest in difficulties in basic reading or spelling skills within the 

student’s academic profile.    

 There is also variation among the three models’ consistency between specific 

areas of cognitive functioning and academic achievement.  This consistency is an integral 

component of the SLD construct, as the identified area of cognitive weakness must 

demonstrate an empirical link to the identified area of academic underachievement in 

order to establish that the cognitive weakness is a causal factor for the achievement skill 

deficit.  To illustrate, Dehn’s PSW model links the academic achievement area of math 

problem solving to verbal long-term recall, while XBA indicates low consistency 

between long-term storage and retrieval and math problem solving.  Further, a document 

created by Proctor and Albright (2010) linking CHC Theory to intervention includes 

reading comprehension as a related achievement area to processing speed, while Dehn’s 

PSW Model does not.   

Lastly, while Texas regulations state that the pattern of strengths and weaknesses 

is evident by “significant variance among specific areas of cognitive functioning, such as 

working memory and verbal comprehension, or between specific areas of cognitive 

function and academic achievement” (19 TAC § 89.1040), regulations do not specify 

what constitutes significant variance. Each model uses a different approach for 

determining the critical value to determine if a cognitive score is significantly variant.  

For example, Dehn’s PPA software uses a formula to compute the critical value that 

includes the reliability coefficients of the process scores and a z-score of 1.96 while C-
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SEP guidance indicates that, “variation must be important and meaningful when scores 

differ by ~1 standard deviation” (Schultz & Stephens, 2017, p. 4).  Differences in critical 

value determination may result in discrepancies in what constitute significant variance 

among cognitive processes and, ultimately, in different identification decisions.       

Practitioner-Specific Factors 

 Cognition involves the integration of multiple abilities.  As such, no individual 

subtest can be considered a pure measure of any one cognitive process.  Luria (1973) 

assigned different functions to different areas of the brain but noted that cognition and 

behavior “result from the complex interaction of brain activity across various areas” 

(Stephens & Naglieri, 2015, p. 6).  For example, the KABC-II subtest Pattern Reasoning 

is considered a measure of fluid reasoning but also encompasses aspects of visual 

processing.  This kind of evaluation presents a challenge to practitioners to not only 

understand what process is primarily measured by a subtest, but also to avoid assigning a 

subtest to a particular process based on desired outcome.  In other words, selectively 

choosing subtests for a particular process in order to raise or lower the overall composite 

score for that process.  Consider the example of the subtest Pattern Reasoning: an average 

or above average score on this subtest assigned to the broad ability of visual processing 

may give a potentially artificially inflated picture of the student’s ability.  The fact that 

some subtests contain aspects of multiple broad abilities also requires the practitioner to 

be cognizant of the influence that each individual process measured by a subtest can have 

on the student’s performance.  
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 Another practitioner-related factor involves variation in knowledge and training 

related to the identification of SLD.  Applying these models with fidelity necessitates 

significant understanding of the SLD construct as well as the ability to analyze the 

relationships between cognitive functioning and academic achievement.  Novice 

practitioners may require extensive support and guidance to build fluency with 

integrating and interpreting data.  The complexity of SLD identification may lead to 

overreliance on standardized test scores and minimal consideration of other pertinent 

information (e.g., PSW data) that can contribute to a comprehensive profile of the 

student.   

Practitioners must be able to recognize how additional factors (e.g., 

speech/language disorder, ADHD, second language acquisition, cultural influences) can 

impact performance, particularly with diverse populations like the one in the current 

study.  Unfortunately, training in these areas may be limited and varies based on 

certification programs, background, and access to professional development. To 

illustrate, the one case in which the conclusion of both additional raters differed from the 

principal investigator involved a student who is an English language learner; this 

disagreement may have been related to the student’s limited English proficiency rather 

than factors related to SLD evaluation.  The additional raters, who had limited training 

and experience in language acquisition and the linguistic loading of the various 

assessment measures, identified SLD when exclusionary factors should have led to non-

identification (as they did for the principal investigator).      
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Limitations 

 This study has several limitations. First, the relatively small sample size 

compromises generalization of results.  Study outcomes are limited to the specific district 

and cases examined as a part of this study.  Replication of the study with a larger 

population is required to in order to draw further conclusions related to identification 

agreement among approaches.  Second, conclusions drawn in this study are dependent on 

the relative proficiency of the examiner in the application of the principles of XBA to 

yield an accurate initial determination regarding the presence or absence of SLD. This 

includes the examiner’s skill in data interpretation, particularly in cases with factors that 

could potentially complicate analysis (e.g., the presence of additional handicapping 

conditions, second language acquisition, and sociological and behavioral influences). 

 Additionally, each model requires the professional judgment of the person 

analyzing the data. Differences in professional judgment could lead to differing 

conclusions among assessment personnel who are examining the same set of data. 

Although the use of multiple evaluation professionals in this study addresses this 

limitation, the potential for discrepancies in SLD determination remains.  

 Lastly, due to the use of extant data, it was impossible to reconcile subtest scores 

that were significantly discrepant.  In the case of Dehn’s PSW Model, although no 

identification decisions were based on non-unitary scores, reconciliation of those scores 

may have produced different results.  For example, additional areas of significant intra-

individual processing weakness may have emerged resulting in additional areas of 

consistency between processing weakness and academic achievement deficit.     
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Implications for Practice 

 This study has several implications for school-based evaluations and, if confirmed 

by additional investigations, those implications could alter the assessment practices of 

personnel responsible for conducting school-based evaluations. If, as this preliminary 

study suggests, there is limited agreement across various PSW approaches, local 

education agencies may need to evaluate current practices and develop new or revised 

systems.  Increased agreement across PSW approaches will bolster the integrity of the 

evaluative processes and their outcomes.    

 The limited consistency in identification of SLD across the three models included 

in this study points to a need for comprehensive training for both current practitioners as 

well as for those who supervise, develop, and complete evaluator preparatory programs.  

Ongoing professional development should address advancements in the field of 

assessment, highlight the differences in PSW models, and promote fidelitous application 

of identification approaches.  Given that many professionals responsible for conducting 

evaluations to identify SLD received training prior to the inclusion of PSW models as an 

accepted methodology in federal regulations, local education agencies should ensure that 

practitioners have the procedural and interpretive knowledge and skills necessary for 

precise application.  One potential strategy to grow professional capacity includes the 

utilization of evaluator review committees where evaluation results are presented to a 

group of experienced practitioners to (a) foster dialogue regarding interpretation and (b) 

facilitate accurate PSW model application.  Future research may provide valuable 
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information on the intricacies of PSW approaches as well as provide guidance regarding 

their use for SLD identification.  

 Additionally, in addition to instruction on test administration and scoring, 

preparatory programs should include instruction on the theoretical foundations of SLD 

and advanced interpretation within the context of PSW models.  While specific decisions 

regarding the PSW approach chosen for identification lies at the local level, newly 

certified professionals must have (a) a common understanding of what constitutes a PSW, 

(b) familiarity with the most frequently utilized PSW models, and (c) knowledge on how 

to apply each model when interpreting evaluation data.  Specific and explicit instruction 

in these areas may increase the likelihood that practitioners’ evaluations will result in 

accurate SLD identification.            

Results from the current study also have implications for students.  Students 

referred for comprehensive evaluations often have significant academic challenges.  If 

different identification methodologies do not yield similar results, some students may be 

denied necessary supports to address their academic needs and others may be identified 

even though they do not actually have a disability depending solely on the identification 

methodology used.  For example, a student who has a profile consistent with SLD, but is 

not identified, will not be eligible to receive specialized instruction through special 

education to remediate the impact SLD has on his or her learning.  Such a decision could 

result in continued school failure and may have additional ramifications including 

diminished likelihood for high school completion and pursuit of post-secondary 

education. Conversely, students who are incorrectly identified with SLD (i.e., those who 
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do not have a profile consistent with SLD) may receive instruction that is not 

appropriately aligned with their educational needs and may experience potentially 

negative consequences associated with being labeled as a student with a disability.  

Precise identification of students with SLD is essential to ensure that all students receive 

appropriate educational programming and services.    

Implications for Research 

Further research is necessary to examine the causes of inconsistencies in SLD 

identification and develop assessment techniques to resolve these causes. Research 

focusing on agreement between methods of SLD identification may promote increased 

consistency in the designation of SLD across districts and states.  Replication of this 

study with a larger sample size and with participants from other geographic locations will 

facilitate greater generalization of the impact of assessment practices on SLD 

identification.  An investigation into the predictive value of each model (i.e., how well 

does identification via one model predict identification via another) will provide valuable 

information to the field.  

Additionally, research investigating practitioners’ perceptions regarding 

knowledge and preparedness for application of PSW models may serve as a component 

of a needs assessment for preparatory programs and local agencies.  Research regarding 

the correlation between professional training and application of PSW approaches with 

fidelity may also provide suggestions for strategies to improve consistency.       
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Implications for Policy 

If the results of this study are replicated with larger groups and a pervasive pattern 

of inconsistency emerges, there may be broader policy implications related to resource 

allocation and programming.  Improved identification of students with SLD will enhance 

the ability of professionals to allocate resources and develop programs to best serve 

students and facilitate positive results.  If lack of consistency proves pervasive, local and 

state education agencies may need to consider additional regulatory specifications 

regarding required components and analysis practices for SLD identification.  These 

regulatory specifications may include precise delineation of those processes that compose 

the basic psychological processing referenced in IDEA.  Additionally, clarification within 

Texas state regulations of what constitutes significant variance among cognitive 

processes and how it is established may decrease ambiguity in the identification of PSW.  

Elucidation of such elements central to the construct of SLD may increase consistency in 

identification while continuing to afford discretion to local education agencies when 

selecting a particular PSW approach.  

A PSW approaches to SLD identification represents recognition by the federal 

government of advancements in neuroscience and assessment practices.  However, results 

from the current investigation suggest that there may be limited consistency in 

identification of SLD across various PSW models.  Further research and training is 

needed to identify variables that can lead to improved application of these models to 

identify and serve students with SLD.      
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Woodcock-Johnson IV- Tests of Cognitive Abilities 

The WJ IV COG (Schrank, McGrew, & Mather, 2014) is a comprehensive set of 

individually administered tests to measure ability, which contain 18 tests, each measuring 

a different aspect of cognitive ability.  The tests combine to form a variety of clusters as 

well as a General Intellectual Ability (GIA) score.  Broad cognitive clusters include: 

Comprehension-Knowledge, Fluid Reasoning, Short-Term Working Memory, Cognitive 

Processing Speed, Auditory Processing, Long-Term Retrieval, and Visual Processing. 

Subtests and cluster scores are distributed with a mean of 100 and a standard deviation of 

15.  The tests are designed for administration to individuals aged two through 90.  

Weschler Intelligence Scale for Children- Fifth Edition 

The WISC-V (Weschler, 2014) is an individually administered, comprehensive 

clinical instrument for assessing the intelligence of children ages 6:00-16:11.  The 

primary and secondary subtest are on a scaled score metric with a mean of 10 and a 

standard deviation of 3.  The primary subtest scores contribute to the primary indexes, 

which represent intellectual functioning in five cognitive areas: Verbal Comprehension 

Index (VCI), Visual Spatial Index (VSI), Fluid Reasoning Index (FRI), Working Memory 

Index (WMI), and the Processing Speed Index (PSI).  This assessment also produces a 

Full Scale IQ (FSIQ) composite score that represents general intellectual ability.  

Additionally, a General Ability Index (GAI) can be calculated, which provides a 

summary score that is less sensitive to the influence of working memory and processing 

speed.  The primary index scores, FSIQ, and GAI are on a standard score metric with a 

mean of 100 and a standard deviation of 15.  
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Stanford-Binet Intelligence Scales- Fifth Edition 

 The SB-V is an individually administered assessment of intellectual functioning 

for individuals 2 ½ years in age to 89 years of age.  The SB-V includes comprehensive 

coverage of five factors: Fluid Reasoning, Knowledge, Quantitative Reasoning, Visual-

Spatial Processing, and Working Memory.  It also provides the ability to compare verbal 

and nonverbal performance.  Results of subtests are reported as scale scores with a mean 

of 10 and a standard deviation of 3.  Composite results are reported as standard scores 

with a mean of 100 and a standard deviation of 15.   

Batería III Woodcock-Muñoz: Pruebas de habilidades cognitivas 

 The Batería III COG (Muñoz-Sandoval, Woodcock, McGrew, & Mather, 2003) is 

the parallel Spanish version of the Woodcock-Johnson III Tests of Cognitive Abilities 

(Woodcock, McGrew & Mather, 2001).  Each of the tests in the Batería III has been 

translated or adapted from the English-language WJ III appropriate for individuals from 

ages 5 to 95 years of age.  It includes 20 tests for measuring general intellectual ability, 

broad and narrow cognitive abilities, and aspects of executive functioning.  Subtests and 

cluster scores are distributed with a mean of 100 and a standard deviation of 15.  

Kaufman Assessment Battery for Children- Second Edition 

The KABC-II (Kaufman & Kaufman, 2004) is an individually administered 

measure of the processing and cognitive abilities of children and adolescents aged three 

through eighteen.  It includes 18 subtests and can generate five cognitive scales: 

Sequential Processing, Simultaneous Processing, Learning, Planning, and Knowledge.  

Additionally, a Nonverbal Index may be calculated.  The Mental Processing Index (MPI) 
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deemphasizes acquired knowledge and does not include Knowledge.  The Fluid-

Crystallized Index (FCI) includes all five scales.  For all indexes a standard score with a 

mean of 100 and a standard deviation of 15 is reported.  Subtests are reported as scale 

scores with a mean of 10 and a standard deviation of 3.   

Comprehensive Test of Phonological Processing- Second Edition  

	 The CTOPP-2 is a comprehensive assessment designed to assess phonological 

awareness, phonological memory, and rapid naming.  Two versions of the measure are 

available, one for kindergarteners and first graders (ages 5 and 6) and the second for 

second graders through college students (ages 7 through 24).  A total of 12 subtests (6 

core and 6 supplemental) are provided.  Subtest standard scores have a mean of 10 and a 

standard deviation of 3.  The Phonological Awareness, Phonological Memory, and Rapid 

Naming composites have a mean of 100 and a standard deviation of 15.  
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Description of Achievement Measures 
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Kaufman Test of Educational Achievement- Third Edition 

	 The KTEA-3 (Kaufman & Kaufman, 2014) is an individually administered 

measure of academic achievement for grades prekindergarten through 12, or ages 4 

through 25.  The test has two independent, parallel forms (A and B), covers a wide range 

of achievement and language domains.  Core composites include: reading, math, and 

written language.  Supplemental reading composites include: sound-symbol, decoding, 

reading fluency, and reading understanding.  Additionally, oral composites and cross-

domain composites can be generated.  Tests have a mean of 100 and a standard deviation 

of 15. 

Batería III Woodcock-Muñoz: Pruebas de aprovechamiento 

 The Batería III APROV (Muñoz-Sandoval, Woodcock, McGrew, & Mather, 

2003) is the parallel Spanish version of the Woodcock-Johnson III Tests of Achievement 

(Woodcock, McGrew & Mather, 2001).  Each of the tests in the Batería III has been 

translated or adapted from the English-language WJ III appropriate for individuals from 

ages 5 to 95 years of age.  It includes 22 tests for measuring oral language ability; 

reading, mathematics, and written language achievement; phonological awareness; and 

academic knowledge.  Both subtests and cluster scores are distributed with a mean of 100 

and a standard deviation of 15.  

Woodcock-Johnson IV- Tests of Achievement 

The WJ IV ACH (Schrank, McGrew, & Mather, 2014) is a comprehensive set of 

individually administered tests to measure educational achievement.  It contains 20 tests 

measuring four curricular areas: reading, mathematics, written language, and academic 
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knowledge.  Reading clusters include: reading, broad reading, basic reading skills, 

reading fluency, reading comprehension, and reading rate.  Math clusters include: 

mathematics, broad mathematics, math calculation skills, and math problem solving.  

Writing clusters include: written language, broad written language, written expression, 

and basic writing skills.  Cross-domain clusters include: academic skills, academic 

fluency, academic applications, brief achievement, broad achievement, academic 

knowledge, and phoneme-grapheme knowledge.  Subtest and cluster scores are 

distributed with a mean of 100 and a standard deviation of 15.  The tests are designed for 

administration to individuals aged two through 90.   

 Gray Oral Reading Tests- Fifth Edition 

The GORT-5 (Wiederholt & Bryant, 2012) is a norm-referenced, reliable test that 

yields valid results for oral reading rate, accuracy, fluency, and comprehension for 

individuals ages 6 years 0 months (6-0) through 23 years 11 months (23-11). The GORT-

5 has two parallel forms (A and B), each of which contains 16 separate stories.  Five 

comprehension questions follow each story. The GORT-5 assesses four critical skills 

related to oral reading: rate, accuracy, fluency, and comprehension. Scores for Rate, 

Accuracy, Fluency, and Comprehension are presented in terms of scaled scores with a 

mean of 10 and a standard deviation of 3.  The Oral Reading Index is presented as a 

standard score with a mean of 100 and a standard deviation of 15. 

The Wechsler Individual Achievement Test-Third Edition  

 The WIAT III (Psychological Corporation, 2009) is an individually administered 

clinical instrument designed to measure the achievement of students in grades 
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Prekindergarten through 12 and consists of 16 subtests used to evaluate listening, 

speaking, reading, writing, and mathematics skills. The WIAT-III yields eight composite 

scores: Oral Language, Total Reading, Basic Reading, Reading Comprehension and 

Fluency, Written Expression, Mathematics, Math Fluency, and Total Achievement.  

Composite and subtest scores are on a standard score metric with a mean of 100 and a 

standard deviation of 15. 
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APPENDIX C 

Description of Oral Language Measures 
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Woodcock-Muñoz Language Survey-Revised 

The WMLS-R (Woodcock, Muñoz-Sandoval, Ruef, & Alvarado, 2005), English 

and Spanish forms, are sets of individually administered tests that provide a broad 

sampling of proficiency in oral language, language comprehension, reading, and writing. 

The WMLS-R has two forms in English and one in Spanish.  The WMLS-R 

English/Spanish forms consist of seven tests: Picture Vocabulary, Verbal Analogies, 

Letter-Word Identification, Dictation, Understanding Directions, Story Recall, and 

Passage Comprehension.  Combinations of the tests form the following clusters: Oral 

Language, Reading-Writing, Broad English/Spanish Ability, Listening, Oral Expression, 

Reading, Writing, Language Comprehension, Applied Language Proficiency, Oral 

Language-Total, and Broad English/Spanish Ability-Total.  Composite and subtest scores 

are on a standard score metric with a mean of 100 and a standard deviation of 15. 

Woodcock-Johnson IV Tests of Oral Language 

The WJ IV OL (Schrank, McGrew, & Mather, 2014) is a comprehensive set of 

individually administered tests to measure educational achievement.  It contains 12 tests 

measuring oral language, English and Spanish language proficiency, and language related 

abilities. Clusters include: Oral Language, Broad Oral Language, Oral Expression, 

Listening Comprehension, Phonetic Coding, Speed of Lexical Access, Spanish Oral 

Language, Broad Spanish Oral Language, and Spanish Listening Comprehension.  

Subtest and cluster scores are distributed with a mean of 100 and a standard deviation of 

15.  The tests are designed for administration to individuals aged two through 90.   
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The Clinical Evaluation of Language Fundamentals- Fifth Edition  

The CELF-5 (Wiig, Semel, Secord, 2013) is a standardized language assessment 

used to quantify overall language function in children and adolescents ages 5 through 21 

years.  It yields a Core Language Score, which gives a picture overall language function, 

and four possible index scores, each looking at a more specific component of language: 

Receptive Language Index, Expressive Language Index, Language Content Index, 

Language Structure Index, and Language Memory Index. Core Language and Indexes are 

reported a as a standard score with a mean of 100 and a standard deviation of 15.  

Subtests are reported as scaled scores with a mean of 10 and a standard deviation of 3. 
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APPENDIX D  

C-SEP Data Collection and Analysis Worksheets 
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APPENDIX E 

Dehn’s PSW Data Analysis Worksheet 
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