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ABSTRACT 

CARLA JENE MACKEY PROCTOR 

EDUCATIONAL DIAGNOSTICIANS. PERCEPTIONS ON THE LINK BETWEEN 
Cl-IC THEORY AND RECOMMENDATIONS OF INSTRUCTIONAi. 

INTERVENTIONS AND ACCOMMODATIONS 

MAY 2010 

The purpose of this research study was four-fold: ( 1) to determine to what extent 

educational diagnosticians possess knowledge of Cattell-Horn-Carroll (Cl-IC) theory of 

cognitive ability and its relationship to academic teaming. (2) to determine to what extent 

educational diagnosticians recommend possible evidence-based instmctional 

interventions based on CHC theory. (3) to determine to what extent educational 

diagnosticians recommend accommodations based on CHC theory. and (4) to determine 

educational diagnosticians· perceptions regarding their training and/or preparation 

programs and knowledge on how to recommend possible instmctional interventions and 

accommodations based on the relationship between cognitive ability and academic 

learning as presented in Cattell-Hom-Carroll (CHC) theory. The study used mixed 

methodology organized into two phases. Whereas the first quantitative phase utilized 

survey research, the second qualitative phase utilized focus group research. 

The quantitative phase used an online survey for data collection to determine the 

validity of significant variables generated in survey research. Participants were 

educational diagnosticians who were all on the Texas registry of professional educational 
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diagnosticians. The survey was completed by 42 participants. A Likert scale 

instmmcntation rated acquired skills for linking the relationship of Cl-IC cognitive ability 

and academic learning on a 1-5 point scale rating from .. low to high ... and extent of 

recommending instmctional interventions and accommodations on a 1-5 point scale 

rnting from .. never .. to ""always'\ Responses from the survey were analyzed using 

descriptive statistics and a cross tnbulntion X2 test. 

The qualitative phase clarified how educational diagnosticians acquired 

knowledge of linking the relationship of cognitive ability factors to academic leaming 

and their recommendations of instmctional interventions and accommodations in the 

fonn of a focus group utilizing Metaplan procedures. Five professional educational 

diagnosticians participated in the focus group. 

Results of the study indicated that most educational diagnosticians reported 

having knowledge of the relationship between CHC theory of cognitive ability factors 

and academic learning. They ulso reported that most of them recommend instructional 

interventions and accommodations based on this knowledge. 

The results also specified that most educational diagnosticians receive quality 

training programs related to the relationship between cognitive ability and academic 

learning as presented in Cattell-Horn-Carroll (CHC) Theory. However. they reported the 

need for better formal preparation in linking cognitive ability factors to academic 

learning. In addition. participants ranked application and communication as the most 

important barriers when linking CHC theory to academic learning. 
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CHAPTER I 

INTRODUCTION 

The National Center on Educational Outcomes (2009) reported that standards

hascd rcfom1 includes the participation of students with disabilities in state and district 

nsscssments in order to measure educational outcomes of programs. including students 

with n specific learning disability (SLD). This inclusion raises expectations and concerns 

for decisions regarding instruction and accommodations for improving student 

pcrfornmnce for those identified with SLD receiving special educntion services 

(Christensen. Thurlow. & Wang. 2009). Understanding the nature of academic learning 

in relation to the neurological basis of SLD as patterns of strengths and weaknesses 

implicate the need to develop recommendations focused on the relationship between 

cognitive ability factors and academic learning needs in order to improve student 

perfornmnce. 

Federal provisions indicate the importance of collaboration between parents. 

general education teachers, and special education teachers in an attempt to improve 

student perfom1ance. According to Section 4 of the reauthorization of the Individuals 

with Disabilities Education Improvement Act (IDEIA, 2004), parent involvement in the 

process of determining whether a child has a disability is required for the child to qualify 

for special education services. Additionally, No Child Left Behind: A Parent's Guide 

(2003) further supports the importance of parental involvement in student education: 

"Research overwhelmingly demonstrates the positive effect that parent involvement has 
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on their children ·s academic achievement" (U.S. Department of Education. 2003. p. I 0). 

Several agencies such as The ARC (2005), National Dissemination Center for Children 

with Disabilities (NICHCY. 2009), Technical Assistance Alliance for Parent Centers 

(2008). and IDEA Partnership (2009) offer parental resources for the support of parental 

involvement in the education of students with disabilities. The need for pnrentnl 

involvement implicates n need for possible recommended instructional interventions nnd 

accommodntions that educators at school and parents at home may use to improve 

student performance for students with and without SLD. 

In addition to parent involvement. NCLB (2004) supports collnboration between 

special education teachers and general education teachers focusing on the improvement 

of student perfommnce. This collaboration extends to an evaluator·s role of reporting the 

results of a psycho-educational evaluation and communicating recommendations justified 

by specific cognitive ability and achievement skill weaknesses (U.S. Department of 

Education. 2004b ). In accordance with the Texas Administrative Code (2002). the 

educational diagnostician is to Huse appropriate communication skills to report and 

interpret assessment and evaluation results, ... provide assistance to others who collect 

informal and observational data, ... [and] effectively communicate to parents/guardians 

and professionals the purposes, methods, findings, and implications of assessments .. (p. 

I). The National Clearinghouse for Professions in Special Education (2000) and 

American Academy of Special Education Professionals (AASEP, 2006) further support 

the need of the educational diagnostician or Licensed Specialist in School Psychology 
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(LSSP) to effectively present assessment findings and recommendations to parents. 

leachers. and administrators. 

The reauthorization of IDEIA (2004) states as one of its purposes ··to ensure that 

educators and parents have the necessary tools to improve educational results for children 

with disabilities ... ·• (p. 5). The Linking CHC to Intervention Tool (Proctor & Albright. 

20 I 0) was developed for reasons similar to this purpose of IDEIA 2004. The tool assists 

in the organi1..ation and communication of recommendations by directly linking student 

performance results of a psycho-educational assessment to recommend instnictional 

interventions that are known to improve student perfommnce for children with 

disabilities. Specifically. this tool links cognitive ability factors with achievement. 

provides implications of this linkage to academic learning. and offers possible 

instructional interventions and accommodations to improve cognitive and achievement 

weaknesses. Utilization of the Linking CHC to Intervention Tool assists in effectively 

communicating assessment results to a collaborative team consisting of an evaluator. 

parents. educators. and administrators. Implementation of the Linking CHC to 

Intervention Tool will enrich knowledge of student needs and consequently assist in 

developing effective interventions and accommodations to improve student performance 

(Proctor & Stephens, 2010). 

Areas of Investigation 

Federal and State mandates for the identification of a student with SLD 

necessitate areas of investigation to include: educational provisions for a student 

identified with SLD, provisions for teachers and parents of a child identified with SLD. 
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and expectations for student perfom1ance of students identified with SLD. Therefore. 

educational diagnosticians must be equipped to link cognitive ability factors with 

achievement and academic learning based on CHC theory in order to identify the pattern 

of strengths and weaknesses that affect progress in performance and/or achievement. The 

knowledge and skills gained from this line of research will better prepare diagnosticians 

to recommend possible instmctional interventions and accommodations to classroom 

teachers and parents when writing the individual education plan of students with SI .D 

(Dehn. 2006. 2008: Gregg & Lindstrom. 2008; Mather & Wendling. 2005: McGrew. 

2005: Rathvon. 2008: Wendling & Mather. 2009). as well as make recommendations f<.)r 

students who do not qualify for SLD. 

The Amendments to the Individuals with Disabilities Education Act of 2004 

explains the purpose of this entitlement to include ensuring "that educators and parents 

have the necessary tools to improve educational results for children with disabilities by 

supporting system improvement activities; coordinated research and personnel 

preparation;'' etc .. as well as. lo assess and ensure the effectiveness of efforts to educate 

children with disabilities. In response to this legal mandate, the linking CHC to 

Intervention Tool (Proctor & Albright, 2010) was developed to provide educational 

diagnosticians and parents with guidelines to improve student performance for students 

with and without SLD. This tool provides a quick view of the definition of each general 

intelligence factor of cognitive ability according to CHC theory, achievement skills 

related to each cognitive ability factor, the relationship of each general intelligence factor 

to academic learning, and recommended evidenced-based instructional interventions and 
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accommodations to support academic learning based on CHC theory. Therefore. areas of 

investigation include: (I) the extent to which educational diagnosticians currently possess 

knowledge of Cattell-Hom-Carroll (CHC) theory of cognitive ability and its relationship 

to academic learning. (2) the extent to which educational diagnosticians currently 

recommend possible evidence-based instrnctional interventions based on Cl-IC theory. (3) 

the extent to which educational diagnosticians currently recommend accommodations 

based on CHC theory. and (4) educational diagnosticians• perceptions regarding their 

training and/or preparation programs related to the relationship between cognitive ability 

and academic learning as presented in Cattell-Horn-Carroll (Cl-IC) theory. 

Federal and state law requires that criteria for an identification of SLD include the 

provision of effective evidence-based classroom instruction. lack of progress. and a 

pattern of strengths and weaknesses in performance, achievement. or both performance 

and achievement (Commissione(s Rules. 2001: IDEIA. 2004: NCLB. 2004). Functional 

magnetic resonance imaging (fMRI). diffusion tensor imaging (DTI). and perfusion 

tensor imaging (PTI) research studies indicate neurological correlates of SLD in the areas 

of reading (Fletcher. Lyon. Fuchs. & Barnes, 2007; Gornmn, 2003: Hillis. 2005: 

Kleinschmidt & Cohen, 2006; Milne, 2005; Poldrack, 2001; Shaywitz, 2003; Tsapkini & 

Rapp. 2009; Wolf, 2007), writing (Richards, et al., 2009;), and math (Ansari, 2009: 

Eimeren, Niogi, Mccandliss, & Ansari, 2008; Morton, Bosma, & Ansari, 2009; 

Stanescu-Cosson, Pinel, et al., 2000). Results implicate the possibility of rewiring 

existing neural network systems for improved academic performance. The design of an 

ability-oriented evaluation helps to establish a pattern of strengths and weaknesses based 
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on the relationship between cognitive ability factors and achievement based on CHC 

theory (Dehn .. 2006, 2008: Gregg & Lindstrom .. 2008: Mather & Wendling .. 2005: 

McGrew .. 2005: Rathvon .. 2008; Wendling & Mather. 2009). 

Knowledge of possible recommended instmctional interventions and 

accommodations based on this relationship between cognitive ability factors and 

academic learning as presented in CHC theory is an important competency for 

educational diagnosticians. Diagnosticians must be equipped to link cognitive ability 

factors with achievement and academic learning based on CHC theory in order to idcnti fy 

the pattern of strengths and weaknesses that affect luck of progress in performance and/or 

achievement. The knowledge and skills gained from this line of research will better 

prepare diagnosticians to recommend possible instmctional interventions and 

accommodations to classroom teachers and parents when planning the instruction for 

students with SLD (Dehn .. 2006 .. 2008; Gregg & Lindstrom .. 2008; Mather & Wendling 

(2005); McGrew .. 2005; Rathvon .. 2008; Wendling & Mather .. 2009) .. as well as make 

recommendations for students who do not qualify for SLD. 

Significance of the Study 

Defining Specific Learning Disabilities (SLD) 

Legislative definitions of SLD provide a foundation for understanding procedures 

of specific provisions for students identified with SLD. Initially, the National Advisory 

Committee on Handicapped Children (NACHC; 1968) provided the basis for federal and 

state funding for provisions of instmctional services for students that meet criteria of a 

student with a SLD (Hammill, Leigh, McNutt, & Larsen, 1987). The NACHC definition 
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includes the manifestation of one or more cognitive ability weakness to academic 

learning. 

Children with special specific learning disabilities exhibit a disorder in one or 

more of the basic psychological processes involved in understanding or in using 

spoken or written languages. These may be manifested in disorders of listening. 

thinking. talking. reading. writing. spelling or arithmetic. They include conditions 

which have been referred to as perceptual handicaps. brain injury. minimal brain 

dysfunction. dyslexia. developmental aphasia. etc. They do not include learning 

problems which are due primarily to visual. hearing or motor handicaps. to mental 

retardation. emotional disturbance or to environmental disadvantage. ( 1968. p. 34) 

Current criteria needed for the identification of a SLD must include the provision 

of effective evidence-based classroom instruction and lack of academic progress in the 

general education curriculum. and may include a pattern of strengths and weaknesses in 

pcrfonnance. achievement. or both performance and achievement (National Center for 

Learning Disabilities, 2009). Amendments to the Individuals with Disabilities Education 

Act (2004) require Response-to-Intervention as an integral part of "assessment and 

intervention within a multi-level prevention system to maximize student achievement and 

lo reduce behavior problems" (National Center on RTI, 2010). §89.1040 eligibility 

criteria of the Commissioner's Rules (2001) describes a student with SLD as "one who 

exhibits a pattern of strengths and weaknesses in performance, achievement, or both 

relative to age, grade-level standards, or intellectual ability, as indicated by significant 

variance among specific areas of cognitive function". Knowledge of these patterns of 
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strengths and weaknesses implicates the need to develop recommendations focused on 

the linkage of cognitive and academic needs. 

Defining Cognitive Ability 

Cognitive ability as the psychometric taxonomy of human cognitive ability factors 

is based on reasoned review and evaluation of research. The psychometric table of human 

cognitive developments based on Cattell-Hom-Carroll (CHC) theory of cognitive ability 

represents a factor analysis of the multi-dimensions of general intelligence. also known as 

G (Dehn. 2006: McGrew, 2005). CHC theory identifies these cognitive ability factors of 

cognitive processing in broad abilities of crystallized intelligence (Ge). long term 

retrieval (G/r). short tem1 memory (Gsm). fluid reasoning (G/). auditory processing ( Ga). 

processing speed (Gs). and visual processing (Gv; Dehn. 2006; McGrew). 

Mather and Wendling (2005) have provided a brief definition describing an 

individual"s experience of each of these cognitive ability factors. Crystallized Intelligence 

( Ge) is an individuars level of acquired knowledge. including main knowledge obtained 

through life experiences. school and work. Long-Tem1 Retrieval (G/r) is the ability to 

take and store a variety of information (ideas. names, concepts) in one's mind. then later 

retrieve it quickly and easily using association. Short-Term Memory (Gsm) is the ability 

to apprehend and hold infonnation in an individual's mind and then use it within a few 

seconds; Gsm includes working memory (ability to attend to, process, and respond to 

infom1ation). Fluid Reasoning (G.f) is the type of thinking an individual may use when 

faced with a relatively new task that cannot be performed automatically; a problem 

solving type of intelligence. Auditory Processing (Ga) is the ability to perceive, analyze, 
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and synthesize patterns among auditory stimuli (sounds) and to discriminate subtle 

nuances in patterns of sound and speech when presented under distortion conditions. 

Processing Speed (Gs) is the ability to fluently and automatically perfonn cognitive tasks. 

especially when under pressure to maintain focused attention and concentration. Visual 

Processing (Gv) is the ability to think about and generate. perceive, analyze. synthesize. 

store. retrieve. manipulate. transfom1, and think with visual patterns and stimuli. 

Defining Academic Learning 

Academic learning is the extent to which a student engages and retains knowledge 

and skills from the curriculum. Nolet and McLaughlin (2000) explained that learned 

curriculum is curriculum that the student has retained by actively participating in the 

educational environment of the classroom. 

Defining Instructional Interventions 

Evidence-based instructional practices are "practices that are infonned by 

research. in which the characteristics and consequences of environmental variables arc 

empirically established and the relationship directly infom1s what a practitioner can do to 

produce a desired outcome" (Dunst, Trivette, & Cutspec, 2002, p. 3). Evidence-based 

instructional interventions that improve academic learning assist students in meeting 

learning standards by promoting academic productivity and achievement (Rathvon. 

2008). Instructional interventions provide multiple means of representation. expression, 

and engagement (Nolet & McLaughlin, 2000). 
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Defining Accommodations 

Instructional accommodations are ""services or supports that [arc] provided to help 

a student fully access the subject matter and instruction as well as to demonstrate what he 

or she knows" (Nolet & McLaughlin. 2000. p. 71 ). Classification of accommodations 

include presentation accommodations. response accommodations. scheduling/timing 

accommodations. setting accommodations. and behavior accommodations related to 

cognitive ability factor needs (Gregg & Lindstrom. 2008). 

Statement of the Purpose 

The purpose of this research study was four-fold: ( 1) to detem1ine to what extent 

educational diagnosticians possess knowledge on Cattell-Horn-Carroll (Cl-IC) theory of 

cognitive ability and its relationship to academic learning. (2) to determine to what extent 

educational diagnosticians recommend possible evidence-based instructional 

interventions based on CHC theory. (3) to deten11ine to what extent educational 

diagnosticians recommend accommodations based on CHC theory. and (4) to detennine 

educational diagnosticians· perceptions regarding their training and/or preparation 

programs related to the relationship between cognitive ability and academic learning as 

presented in Cattell-Horn-Carroll (CHC) theory. 

This study design used a quasi-experimental mixed model methodology. which 

was organized into two phases. The first phase of this study was a descriptive quantitative 

design utilizing survey methodology. The second phase of the study was a qualitative 

design utilizing focus group interview methodology. 
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Research Questions 

This study sought to answer the following four research questions: 

I. To what extent do educational diagnosticians possess knowledge on the 

relationship of academic learning to cognitive ability factors? · 

.., To what extent do educational diagnosticians recommend possible instrnctional 

interventions related to the relationship of academic learning to cognitive ability 

factors? 

3. To what extent do educational diagnosticians recommend accommodations related 

to the relationship of academic learning to cognitive ability factors? 

4. What arc educational diagnosticians- perceptions regarding the quality of their 

training and/or preparation programs related to the relationship between cognitive 

ability and academic learning as presented in Cattell-Horn-Carroll (CHC) theory? 
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CHAPTER II 

REVIEW OF LITERATURE 

Academic learning occurs as an interactive development of a relationship between 

a pattern of strengths and weaknesses in the student"s biological/neurological 

development and the richness of the educational environment. Leaming disabilities occur 

when deficits in cognitive abilities result as a consequence of biological/neurological 

deficits of the student. When the student brings the related neurological/cognitive deficits 

to interact with the educational environment deficits in achievement occur. Research 

studies revealed that enriched environmental influences nurture neurological growth. 

which strengthens weak related specific cognitive ability factors and areas of 

achievement. Therefore. an evaluation that identifies specific cognitive ability factor 

weaknesses linked to specific achievement weakness implicates the nature of academic 

learning for the student. The provision of speci fie recommended evidence-based 

instructional interventions and accommodations based on the relationship of cognitive 

ability factors and academic learning will enrich the educational environment that 

nurtures neurological growth, cognitive ability, and achievement. This interrelated 

process will develop academic learning to improve student performance. 

The Nature of Cognitive Abilities 

Cattell-Horn-Carroll (CHC) Theory of Cognitive Abilities 

Current practices in assessment and interpretation utilize the Cattell-Hom-Carroll 

(CHC) theory of cognitive abilities to correlate significant variance between cognitive 
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ability and achievement affecting academic learning. CHC psychometric theory 

structures components of Cattell, Horn, and Carroll's research in cognitive ability factors 

and academic abilities. Components of Cl-IC theory are portrayed in Table 1. 

Raymond Cattell ( 1941) developed the Dichotomous Fluid-Crystallized ( (H:Gc) 

Theory. as seen in Table I. He theorized fluid reasoning (G.f) as inductive and deductive 

reasoning abilities that are biological/neurological based and learned through interacting 

with the environment. He further proposed that and crystallized intelligence ( Ge:) as the 

primary intelligence of abilities developed from acquired knowledge. influenced by 

acculturation (Flanagan. Ortiz. & Alfonso. 2007; Mather & Wendling. 2005). 

John Horn ( 1965) expanded Cattell"s theory to include additional cognitive ability 

factors as noted in Table 1. He added auditory processing (Ga) in 1968 and reaction time 

as cognitive speediness (Gt) in 1991 (Flanagan, Ortiz. & Alfonso; Horn & Blankson. 

2005: Mather & Wendling). John Carroll ( 1993) introduced his Three-Stratum Theory. 

which identifies specific narrow abilities that constructs broad abilities, which in turn 

constructs general intelligence ability (GIA), as described in Table 1. 

Stratum III represents general intelligence ability composite. which is the apex of 

the Three-Stratum Theory. Stratum I consists of narrow abilities related to Stratum II. An 

example is provided of the eleven narrow abilities relate to crystallized intelligence (Ge) 

in order of strength in the relationship (Carroll, 2005; Flanagan, Ortiz, & Alfonso; Mather 

& Wendling). Table 1 also includes the abilities included in Stratum II and Stratum III. 

These narrow abilities identify academic ability related to cognitive ability factors. 
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Table 1 

Theoretical Basis ofCa11el/-Horn-Carroll (CHC) Theory <?(Cognitive Ahility 

CHC Theory Researcher 

Raymond Cattell ( 1941) 
/Jic:lwtomous Fluid-Crystallized 
(GfGc) 111eory 

John Horn ( 1965) expanded 
Cattclrs theory 

John Carroll (1993) Three-Stratum 
Theory identified specific narrow 
abilities that construct seven broad 
abilities, which constructs GIA 

Stratum III 

Stratum II includes broad abilities 
that are ordered by strength of the 
relationship with crystallized 
intelligence 

General Intelligence Ability Factor 

Fluid Reasoning (G.f) as inductive and deductive 
reasoning abilities 

Crystallized Intelligence (Ge:) the primary 
intelligence of abilities 

Fluid Reasoning (G./) 

Crystallized Intelligence (Ge) 

Visual Processing ( Gv) 

Long-Tem1 Memory (G/r) 

Auditory Processing (Ga) 

Short-Tenn Memory (Gsm) 

Processing Speed (Gs) 

Reaction Time (GI) 

Stratum III 

Stratum II 

Stratum I 

GIA Composite 
Fluid Intelligence (G.f) 
Crystallized Intelligence (Ge) 
General Memory And Learning (Gy) 
Broad Visual Perception (Gv) 

Broad Auditory Perception (Ga) 
Broad Retrieval Ability ( Gr) 

Cognitive Speediness (Gs) 

Processing Speed (Gt) 
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Table 1, continued 

Theoretical Basis of Cattell-Horn-Carroll (CHC] Theory <?(Cognitive Ability 

CHC Theory Researcher 

Stratum I consists of 70 narrow 
abilities related to Stratum II in 
order of strength in the 
relationship. An example of the 
narrow abilities related to 
Crystallized Intelligence (Ge:) is 
provided. 

General Intelligence Ability Factor 

Crystallized Intelligence( Ge) 

Language Development (Le/) 

Lexical Knowledge ( Vi) 

Listening Ability (Ls) 

General Infomiation (Ko) 

Information About Culture (K2) 

General Science lnfom1ation (K /) 

Geography Achievement (A5) 

Communication Ability (Cm) 

Oral Production And Fluency (Op) 

Grammatical Sensitivity (~v) 

Foreign Language Proficiency/ Aptitude (Ki/La) 

Cattell-Hom and Carroll theories differ in the inclusion of the general intel 1 igcncc 

ability factor and classification of quantitative knowledge and reasoning ability. They 

also portray different perspectives of achievement including English-language reading 

and writing ability as broad vs. narrow abilities. In addition, they vary in perspectives of 

memory such as short-term memory span and storage and retrieval abilities vs. 

associative, meaningful, and free-recall memory abilities. CHC theory integrates Cattell

Horn and Carroll models to represent a taxonomy for understanding specific cognitive 

and academic abilities (Flanagan, Ortiz, & Alfonzo, 2007; McGrew, 2003 ). 
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Table 2 

( ·a11ell-/-lorn-Carroll ThemJ' 

Cognitive 
Ability Factor 

Crystallized 
Intelligence 
(Ge:) 

Long-Tenn 
Retrieval ( G/r) 

Definition 

The level of acquired 
knowledge including 
main knowledge 
obtained through life 
experiences.school and 
work. 

The ability to store a 
variety of information 
for later quick retrieval 
using association. 

Short-Tenn 
Memory (Gsm) 

The ability to apprehend 
and hold information to 
use within seconds and 
includes working 
memory. 

Fluid Reasoning A problem solving type 
(G/) of intelligence that uses 

inductive and deductive 
reasoning to understand 
new tasks. 

Auditory 
Processing (Ga) 

The ability to perceive, 
analyze, and synthesize 
patterns within auditory 
sounds. 
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Relationship to Academic Learning 

Ge is highly predictive of academic 
success, significantly relates to 
achievement abilities in the areas of basic 
reading. reading comprehension. math 
calculations. math problem solving. 
written. expression. oral expression. and 
listening comprehension. 

Glr is significantly relates to the naming 
facility of achievement ability in the 
areas of basic reading. reading fluency. 
written expression. and oral expression. 

Gsm is significantly relates to 
achievement ability in the areas of basic 
reading. reading comprehension. math 
calculations, written expression. oral 
expression, and listening comprehension. 

Gf is significantly relates to higher skills 
of achievement ability in the areas of 
reading composition, math calculations. 
math problem solving, and written 
expression. 

Ga is significantly relates to phonetic 
coding of early skill development for 
print language acquisition of achievement 
ability in the areas of basic reading. 
written expression and listening 
comprehension. 

( continued) 



Table 2. continued 

( ·a11ell-Horn-Carroll Theory 

Cognitive 
Ability Factor 

Processing 
Speed (Gs) 

Visual 
Processing (Gv) 

Definition 

The fluid ability to 
perform cognitive tasks 
automatically. 

The ability to think by 
generating. perceiving. 
analyzing. synthesizing. 
storing. retrieving. 
manipulating. and 
transforming concepts 
with visual patterns and 
stimuli. 

Relationship to Academic Learning 

Gs is significantly relates to the 
perceptual speed of achievement abilities 
in the areas of basic reading. reading 
comprehension. reading nuency. math 
calculations. math problem solving. and 
written expression. 

Gv is significantly relates to visual 
memory of achievement ability in the 
area of reading nuency and advanced 
math of achievement abilities in the areas 
of math calculations and math problem 
solving. 

CHC theory represents the multi-dimensions of human intelligence based on 

factor analysis of general intelligence, also known as G(s). These cognitive ability factors 

are neurological in nature and shaped by environmental experiences. Mather and 

Wendling (2005) described each of the seven cognitive ability factors and their 

relationship to academic learning (see Table 2). 

As reported in Table 2, these G factors have been linked to achievement and 

academic difficulties experienced by children with and without SLD. The innuence of 

each cognitive ability factor on academic learning implicates a need for instructional 
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interventions and accommodations to focus on meeting cognitive ability factor 

weaknesses that link to academic learning weaknesses. Recommendations based on this 

relationship develop both the cognitive ability factor and achievement weaknesses to 

improve student perfommnce in students with and without SLD. 

The Nature of Academic Learning 

Relationship of Cognitive Ability and Academic Learning 

Jean Piaget's theory of cognitive development identifies intelligence as the basic 

mechanism of balance in the relationship between an individual and the environment. 

The environment provides schemes of action that instruct assimilation and provide 

accommodations that extend application of the schemes to improve academic learning 

( Piaget. 1950). Therefore. the nature of academic learning is determined by the 

relationship between an individual's biological/neurological basis of cognitive ability. 

achievement skill. and educational environment. 

A challenge for scientists and practitioners is to move away from developing 

simplistic hypothesizes on how the mind and areas of the brain develop in relation to skill 

development of academic learning and move toward building brain models of academic 

learning abilities. Fischer, Rose, and Rose (2007) explain, "Recent advances of 

developing neuroscience provide educators with rich descriptions of developing patterns 

of brain activity and anatomy as they relate to skill development" (p. 114 ). Webs of brain 

development contain individual strands of neural substrates responsible for functional 

specialization related to skill development. Dynamically connected components of brain 

activity grow in a variety of hierarchically organized and predator-prey relation patterns. 
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These growth cycles of brain activity relate to cognitive development cycles (Fischer 

2008. 2009: Fischer. Rose, & Rose, 2007) that in turn are related to skill development 

cycles producing a pattern of strengths and weaknesses in brain activity. cognitive. and 

achievement ability that effect academic learning and student performance. An ability

oriented assessment that focuses on patterns of strengths and weaknesses based on the 

relationship between specific cognitive ability factors and achievement provides 

recommendations that nurture an enriched educational environment. These environmental 

changes influence neurological growth patterns that strengthen cognitive ability and 

academic skill for improved academic learning and student performance. 

Cognith·e Process of Learning 

Academic learning takes place at the synapse level~ which is a critical function of 

a network of neurons (Jensen, 1998). Environmental differences affect the nature of 

neural networks. Enriched learning environments nurture neurological growth. resulting 

in more complex neural systems for learning than natural environments (Jensen: 

Schwartz & Begley, 2002: Sylwster, 1995). Memories are formed with the activation of a 

group of neurons that fire together. The activation of one neuron fires to stimulate a 

standby response in a neighbor cell. Repetitive stimuli for the memory cause a chemical 

change in the receptors of the neighbor cell, and a bond forms between the cells. 

Repetition of synchrony firing from the two cells activates chemical change in receptors 

of any neighborhood cells to "bond together in a distinctive firing pattern, which fom1s a 

memory" (Carter & Rita, 1998, p. 160). Therefore, cognitive functions are associated 

with cognitive neural systems. Environmental differences affect the nature of neural 
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networks. Enriched learning environments nurture neurological growth resulting in more 

complex neural systems for achieving higher levels of cognitive ability than natural 

environments for stmggling students with and without SLD (Jensen; Schwartz & Begley: 

Svlwstcr) . ., 

Em1ironmcntal inOucnccs. Environmental support improves neurological growth 

for effective learning processing. Optimal levels of high instmctional support lend to 

stronger skill level development within the framework of related neurological cognitive 

development (Fischer. 2008). Differences and potential growth of specific neurological 

systems associated with academic learning establish the need for enriched learning 

environments to improve cognitive ability and academic skills for students with SLD. as 

well as stmggling students without SLD. Recommended instmctional interventions and 

accommodations for classroom teachers and parents provide enriched environments of 

optimal levels of support for improving performance for students with SLD and 

struggling students without SLD. 

Cognitive developmental cycles. Dynamic cycles of cognitive and brain 

development provide educators with an understanding of the nature of academi~ learning. 

Patterns of strengths and weaknesses develop through a process that analyzes and 

supports the neurological and cognitive development within a common framework of 

brain and cognition growth. The nature ofleaming a task does not develop in a linear 

ladder of sequential progression. It develops as a web of cyclical growth of multiple skill 

developmental levels during early infancy through adulthood (Fischer, 2009). 
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Fischer (2008) uses a metamorphic representation of simple building blocks to 

represent the development of this web of cyclical growth for conceptualizing complex 

understanding into abstract thinking, as depicted in Figure 1. A dot represents the first 

level of each cycle of cognitive development in which a child or an adult gains control of 

a single action. representation. or abstraction for the sensorimotor (Sm) and 

representation (Rp 1) awareness. In the second level, the individual then discovers the 

relationship between two or more units of knowledge to fonn a mapping of the actions. 

representations. or abstractions (Rp2). The third level fonns when the individual develops 

systems by making connections from the relationships between two or more mappings. 

which develops an abstract awareness of understanding (Rp4/ Ab 1 ). In the fourth level. 

the individual integrates knowledge of two or more systems that forms a system of 

systems. a new type of unit in which action systems fom1 single representation systems 

(Ab2). representational systems fom1 single abstractions (Ab3). and abstract systems 

form single principles (Ab4/P 1 ). 

Weaknesses in academic learning inhibit struggling students' access to higher 

level thinking necessary for comprehension. Recommended interventions and 

accommodations based on specific cognitive weaknesses limiting academic growth 

strengthen cyclical development for improved comprehension for students with and 

without SLD. 
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Figure I. Developmental cycles for tiers of representations and abstractions. Fischer. K. 
W. (2008). Dynamic cycles of cognitive and brain development: Measuring growth in 
mind. brain. and education. In A. M. Battro, K. W. Fisher & P. Lena (Eds.). 111e educated 
brain: Essays in neuroeducation, 127-150. Figure 8.5. Cambridge U.K.: Cambridge 
University Press. 

Instructional support. Levels of instructional support influence the development 

of abstract thinking necessary for effective academic learning. Cyclical spurts influence 

eff cctive complex growth patterns of brain activity and cognitive performance. However, 

optimal conditions of high instructional support strengthen cognitive development for 

students with and without SLD who struggle with academic learning. Figure 2 denotes 

age-appropriate development of tiers and levels of skill development with optimal and 

functional levels of instructional support. 
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Figure 2. Developmental scale of tiers and levels of skills. Fischer. K. W. (2009). Mind. 
brain. and education: Building a scientific groundwork for learning. Journal Compilation. 
International Mind. Brain. and Education Society and Wiley Periodicals. Inc .. 149-161. 
Table I. by pennission of John Wylie and Sons, provided by Copyright Clearance Center 
(CCC). 

As illustrated in Figure 2, ages of optimal and functional levels of learning differ. 

As students with and without SLD struggle with the development of complex skills in 

regards to the development of actions, representations, and abstractions. they fall behind 

in their ability to conceptualize age and grade level academic learning. In order to close 

the gap between the ability level and age-appropriate level of perfonnance, struggling 

students need optimal levels of instructional intervention support to develop cognitive 

ability factors related to academic learning. 

Growth curves and skill development. Growth curves for learning a task develop 

during three skill levels: (I) novice: chaotic, (2) intermediate: scalloping, and (3) expert: 
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stable as indicated in Figure 3. Age-appropriate development depends on support level. 

The novice. chaotic stage of variability requires building and rebuilding a skill. as 

cyclical. neurological and cognitive discontinuities, and growth influence the specific 

skill level of development. The intermediate. scalloping stage occurs when the learner is 

ahle to maintain a higher level of skill for longer times with periodic episodes of abrnpt 

collapse. Aficr months or years of experience with the skilL the learner moves into the 

expert stable stage of consistency as a higher level of skill is sustained for longer periods 

of time. 
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Figure 3. Growth curves for learning a task. Fischer, K. W. (2008). Dynamic cycles of 
cognitive and brain development: Measuring growth in mind, brain, and education. In A. 
M. Battro, K. W. Fisher & P. Lena (Eds.), The educated brain: Essays in neuroeducation, 
127-150, Figure 8.11. Cambridge U.K.: Cambridge University Press. 
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Figure 3 represents growth curves as three skill levels of learning. The first state. 

the novice. chaotic skill level is represented by a dotted line pattern of dips and peaks. 

The second stage. the intermediate scalloping skill level is represented by a scalloping 

pattern of dashes. The third stage, the expert, stable skill level is represented by the lower 

curved line. Skill levels develop as complexity in cognitive development matures. As the 

learner moves through skill levels of difficulty, functional levels of low instructional 

support influence weak skill level development for struggling students with and without 

SLD (Fischer. 2008). 

In Figure 4. Fischer (2008) represents skill levels of cyclical growth as 

representations (Rp) and abstractions (Ab) seen in Figures 1 and 2. The cyclical. 

neurological and cognitive growth in skill level development as peaks in the wavy line 

indicating optimal learning with high instructional support compared to the dotted line 

indicating functional learning with low instructional support (Fischer. 2008). Students 

who receive the functional level of low instructional support develop significantly lower 

levels of neurological and cognitive development compared to students who receive an 

optimal level of high instructional support. During each spurt, high instructional support 

encourages neurological and cognitive discontinuities to occur, as seen in Figure 4. 

Discontinuities in development are noted in as dips in the wavy line of optimal learning 

with high instructional support. As neurological and cognitive growth develops through 

growth spurts and discontinuities, more complex skill levels develop single abstractions, 

abstract mappings, abstract systems and/or principles. Therefore, struggling students with 
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and without SLD develop neurological and cognitive systems that improve academic 

learning. 
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Figure ./. Cyclical spurts for cognitive development under optimal conditions. 
Fischer, K. W. (2008). Dynamic cycles of cognitive and brain development: Measuring 
growth in mind, brain, and education. In A. M. Battro. K. W. Fisher & P. Lena (Eds.). 
The educated brain: Essays in ne11roed11cation 127-150, Figure 8.2. Cambridge U.K.: 
Cambridge University Press. 

Fisher (2008) represents the developmental web of neurological and cognitive 

growth cycles of skill construction in a metaphoric representation of individual and 

clusters of strand development marking cycles of optimal levels of instructional support. 

as depicted in Figure 5. Additionally, the cyclical growth of the three developmental 

levels of mathematics, self in relationships, and reflective judgment is shown. The 

clusters marking cycles of optimal levels represent discontinuities of neurological 
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development as optimal levels of high instructional support nurture changes in 

neurological and cognitive growth and development. 

Mathamabea Self in Reflective judgment 
natationahips 

Figure 5. A developmental web of many strands with clusters of discontinuities for three 
skill levels. Fischer, K. W. (2008). Dynamic cycles of cognitive and brain development: 
Measuring growth in mind, brain, and education. In A. M. Battro. K. W. Fisher & P. 
Lena (Eds.), The educated brain: Essays in neuroeducation 127-150. Figure 8.3. 
Cambridge U.K.: Cambridge University Press. 

Although a student develops a common complexity scale within several domains 

of skill development within the multistrand web, skills develop independently. 

Complexity in skill development occurs as some strands differentiate into new 

independent strands while other strands merge to form a new integral strand. These 

strands within domains merge interactively as connections are made between domains 
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such as between conceptions of self as a student and reflections of an understanding of 

truth. Therefore. the measure of complexity involves separate skills. Struggling students 

need optimal levels of high instructional support in order to develop abstractions and 

discontinuities necessary for effective complexity in skill development (Fisher. 2008). As 

the students develop higher levels of multiple skills, the growth in complexity of 

neurological and cognitive development improves comprehension ability in academic 

learning. 

Recommendations based on the relationship between cognitive ability factors and 

academic learning build an enriched educational environment to improve student 

perfonnance. An ability-oriented assessment that provides educators and parents with an 

analysis of strengths and weaknesses implicates specific instructional intervention and 

accommodation recommendations that nurture an enriched educational environment for 

struggling students with and without SLD. As the cognitive process for building simple 

representations into abstract understandings and principals interacts with recommended 

instructional interventions with accommodations, the optimal level of support improves 

the academic skill levels of struggling students with and without SLD. Therefore. the 

relationship of cognitive ability and achievement skill strengthened by the influence of 

optimal support of an enriched educational environment determines the nature of 

improvement in academic learning. 

The Neurological Basis of Academic Learning 

Research studies using functional magnetic resonance imaging (fMRI), diffusion 

tensor imaging (DTI), and perfusion tensor imaging (PTI) have identified neurological 
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deficits in the areas of the brain that process academic learning for struggling students 

with and without SLD (Morton, Bosma, & Ansari, 2009; Richards et aL 2009; Shaywitz. 

2003; Stanescu-Cosson et al., 2000; van Eimeren, Miogi, McCandliss, Holloway. & 

Ansari. 2008; Wolf, 2007). A specialized magnetic resonance imaging (MRI). IMRI 

measures the change in blood flow, noted as energy, related to neural activity. MRI is a 

medical imaging technique used to visualize detailed internal structure and limited 

functions of the body (Squire & Novelline, 1997). DTI is a MRI that measures the 

restricted diffusion of water in tissue for neural white matter tracking (Mandi, Schnack. 

Zwiers. Schaaf. Kahn. & Hulshoff, 2008) by the means of spatial tagging. whereas PTI is 

a MRI that measures the velocity of perfusion. the delivery of blood indicating level of 

activation. with a specified angular resolution for reconstruction of the local perfusion 

field by the means of velocity dependent tags (Frank, Lu, & Wong. 2008). 

These non-invasive techniques provide the ability to image microstructures that 

support stmctural integrity and directional orientation of white matter tracks (Poldrack. 

2001 ). White matter refers to the regions where collections of axons coated with myelin 

fonn tracks (Filley, 2005). These tracks connect grey matter areas. Figure 6 demonstrates 

the connection for transferring information associated with cognitive ability processes 

and comprehensive higher-order-thinking. MRI research-based studies using relate 

neurological processing development to academic ability, which implicate the need for 

recommended instructional interventions and accommodations for struggling students 

with and without SLD. 
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Figure 6. Drawing of major white matter tracks in the human brain. Filley. C. M .. 2005. 
White Matter and Behavioral Neurology. Annals <f the New York Academy <?(Sciences. 
162-183. Figure 2. by permission of John Wylie and Sons. provided by Copyright 
Clearance Center (CCC). 

The Neurological Basis of Reading 

Genetic influence. Genetic and cognitive development influences the nature of 

neurological development for reading. The genetic link to an ability function involves 

hundreds and thousands of genes expressed in specific combinations and development 

sequences (Galaburda & Shem1an, 2007). Studies show that while nom1al genes 

influence normal behavior, single abnormal genes influence abnormal behavior. Hallgren 

( 1952) documented the genetic link to reading disability in the hallmark study 

representing 50% of offspring from 90 families having one parent with SLD in reading. 

Results indicated a strong heritability for the genetic link to SLD in reading. 

Researchers have identified the location of susceptible loci, genetic influence, 

associated with SLD in reading on chromosomes I, 2, 3, 6, 7, and 18 (Grigorenko, 2003). 
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Specific neurotransmitters such as gamma-aminobutyric acid within the loci inhibit 

migration of neurological systems and dendritic growth (Goei et al., 1998). Smith. 

Kimberling, Pennington, and Lubs (1983) conducted a study with nine families with SLD 

in reading. These families had abnormalities in the long arm region of chromosome 15. 

An extension of the study with kindred sibling pairs with clearer analyses strengthened 

the findings and identified a link to the short arm of chromosome 6 (Smith. Kimberling. 

& Pennington, 1991 ). 

Grigorenko et al. ( 1997) found achievement skill weaknesses in phonological 

awareness linked to chromosome 6 and word decoding linked to chromosome 15 in a 

student with six extended families. Gaytan et al. ( 1999) found a link between 

orthographic and phonological processing and the 5cM area on chromosome 6 in a study 

of 126 sibling pairs with SLD in reading. In addition, Fisher et al. ( 1999) found a link 

between reading irregular words and nonwords and 6p2 l .3 area on chromosome 6 in a 

study of 181 sibling pairs with SLD in reading from 82 families. The abnormal genetic 

function of these abnormal chromosome developments are associated with ectopias. 

small malformations of the cerebral cortex of the brain, resulting from altered neural 

migration during fetal development (Galaburda & Sherman, 2007). 

Specific genes related to the neurological basis of reading include ROBO 1 gene 

on chromosome 3 (Hannula-Jouppi et al., 2005), DCDC2 and KIAAO3 l 9 on 

chromosome 6 (Frenkel, Sherman, Bashan, Galaburda, & Lo Turco, 2000), and DYX l C 1 

on chromosome 15 (Taipale et al., 2003). The link between abnormal chromosome 

development and basic reading skill development implicates a genetic basis for cognitive 
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ability deficits in struggling students with and without SLD in reading. Cognitive ability 

deficits arc a consequence of abnonnal neurological system development that results in 

changes of visual and auditory systems. Changes in neurological processing areas for low 

and high levels of infonnation result in sensory and perceptual deficits related to the 

neurological basis for reading (Galaburda & Sherman, 2007). 

Galavurda and Shennan (2007) explained genetic research development: 

The next giant steps involve specifying the exact gene loci. and then cloning and 

sequencing the gene(s). Determining their function and defining their relationship 

to the phenotype [ visible characteristics] would be next. (p. 40) 

The genetically linked neurological development affects cognitive development 

related to all areas of achievement. The strengths and weaknesses related to the 

relationship between cognitive ability factors and academic learning are a consequence of 

neurological development. An ability-oriented evaluation is needed to identify patterns of 

strengths and weaknesses that determine student needs. Recommendations of 

instructional interventions and accommodations based on the weaknesses of the 

relationship between cognitive ability and academic learning create enriched 

environmental influences that nurture the rewiring of neurological systems from ectopias 

to improve student performance in reading. 

SLD in reading. Current definitions representing SLD in reading refer to the 

specific reading disability as dyslexia. The Texas Education Agency (TEA, 2007) 

represents the current definition of dyslexia adopted by the International Dyslexia 

Association (2002): 
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Dyslexia is a specific learning disability that is neurological in origin. It is 

characterized by difficulties with accurate and/or fluent word recognition and by 

poor spelling and decoding abilities. These difficulties typically result from a 

deficit in the phonological component of language that is often unexpected in 

relation to other cognitive abilities and the provision of effective classroom 

instmction. Secondary consequences may include problems in reading 

comprehension and reduced reading experience that can impede growth of 

vocabulary and background knowledge. (Adopted by the International Dyslexia 

Association Board of Directors, November 12. 2002, p. I) 

TEA (2007) further explains ether cognitive abilities: 

Examples of other cognitive abilities that could be age appropriate in relation to 

unexpected reading difficulties might include the student's oral language skills. 

his/her ability to learn in the absence of print, or strong math skills in comparison 

to reading skills. (p. 3 7) 

The prevalence of dyslexia is estimated to be from 5% to 17% of students in the 

United States. Dyslexia, affecting 80% of all individuals identified with SLD, is the most 

widely researched SLD (Hay, Elias, Fielding-Barnsley, Homel, & Freiberg, 2007; 

Shaywitz & Shaywitz, 2003). In accordance with the current definition of dyslexia and 

research representing dyslexia as a SLD in reading for the purpose of this dissertation, 

dyslexia is referred to as SLD in reading. 

Neurological systems for basic reading. In the reading process, activation of 

neural systems generally occurs in the left hemisphere of the brain for good readers and 
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more diffused across the two hemispheres in readers with SLD in reading in word 

decoding and word identification. While right hemispheric systems can support accurate. 

slow reading, essential left hemispheric systems support fast, fluent automatic reading 

(Fletcher, Lyon, Fuchs, & Barnes, 2007; Shaywitz, 2003). Functional magnetic resonance 

imaging (f-MRI) of gray matter processing reveals that in good readers, activation occurs 

in three main areas of the left hemisphere: the inferior frontal gyrus. the parictal

temporal. and the occipital-temporal area. 

The phoneme producer is located in the inferior frontal gyrus where phonologkal 

processing and speech typically occur. This area assists with the beginning of phoneme 

recognition as sounds are pulled apart through silent or oral vocalization of the spoken 

word (Gorman, 2003 ). 

The word analyzer, located in the parietal-temporal area, assists with word 

decoding by mapping of the letter shapes to individual phoneme sounds, which occurs in 

the word analyzer, an upper circuit pathway that leads to the phoneme producer. 

Knowledge of the letter-to-sound association, the alphabetic principle, facilitates the 

reading process by decoding unknown words. 

Automaticity, located in the occipital-temporal area, promotes rapid automatic 

recognition of letters and words (Gorman, 2003; Milne, 2005; Shaywitz, 2003). When 

mapping of the letter shape to phoneme sound occurs in the phonological processor of the 

phoneme producer, letters and their corresponding sounds are learned. 

When a new word is read for the first time, there is no previous entry in the 

automatic word form recognition subcomponent area of the occipital-temporal area, so 
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automaticity does not occur. When mapping of the letter shapes to individual phoneme 

sounds occurs in the word analyzer, an upper circuit pathway leads to the phoneme 

producer and sound blending utilizes phonemic awareness skills to produce the word. A 

snapshot of the word is entered in the automatic word form recognition area of the 

occipital-temporal area. which is linked to the speech production subcomponent of the 

phoneme producer in the brain's inferior frontal gyrus. 

When a word is recognized as a known word. it is automatically accessed from 

the automatic word fonn recognition subcomponent area. A lower circuit pathway links 

the automatic recognition quickly to speech production, which enables the word to be 

pronounced (Milne, 2005; Shaywitz, 2003). Good readers utilize this process to facilitate 

fluent reading. which links decoding to comprehension. Hall and Moats ( 1999) explain 

the effect of a proficient link. Good readers "recognize letters in groups or chunks. break 

words into syllables with little conscious analysis, use their knowledge of how words are 

spelled to read by analogy, employ their knowledge about the way a written text is 

structured, and activate their extensive vocabulary" (p. 13 7). Good readers utilize all 

three areas of the brain to access the printed word to develop comprehensive knowledge. 

Figure 7 represents a study of differences in neurological development of basic 

reading abilities through a comparison of activity between students with SLD in reading 

noted as dyslexia (DYS) in the top row of slides and nonimpaired (NI) readers. Students 

with SLD in reading do not process reading in all three areas of the brain like good 

readers (Shaywitz et al., 2008). The top slides of Figure 7 demonstrate that students with 

SLD in reading typically overactivate the frontal area and underactivate the parietal-
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temporal and occipital-temporal areas. They develop disorganized systems that utilize 

right hemispheric systems to support accuracy in reading. However, the processing is 

slow m1d labored (Shaywitz, 2003). 

,. NWk ,· NWk l' NWk 

DYS 

NI 

1. Phoneme Producer 2. Word Analyzer 3. Automatic Detector 

Figure 7. Language processing: What goes wrong? Shaywitz, S. E. et al. ( 1998). Figure 
2. Functional disruption in the organization of the brain for reading in dyslexia. Proc. 
Natl. Acad. Sci. USA 95(5), 2636-2641 

In contrast, the bottom slides of Figure 7 demonstrate activation in all three areas 

of the brain. Combined f-MRI scans of gray matter, typically consisting of nerve cells 

and diffusion tensor imaging (DTI) scans, typically consisting of nerve fibers connecting 

areas of gray matter, reveal neural disorganization resulting from ectopias, misplaced and 

poorly connected neurological systems, in individuals identified with reading disabilities 

(Hillis, 2005). Results of these neurological deficits are linked to deficits in cognitive 

abilities necessary for effective reading ability. 
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Poor neurological processing systems causing poor cognitive development for 

basic reading implicate the need of effective instructional interventions and 

accommodations for academic learning. Cognitive processes related to basic reading 

skills include crystallized intelligence (Ge), subtests of language development (Gc-LD). 

subtcsts of lexical knowledge (Gc-Vl), subtests of listening ability (Ge-LS): processing 

speed (Gs; Flanagan. Ortiz. & Alfonso, 2007); phonological awareness. phonetic coding. 

of auditory pr~cessing (Ga); short-term memory (Gsm): rapid automatic naming facility 

of long-term retrieval (G/r; Dehn, 2006; Flanagan, Ortiz. & Alfonso. 2007: U.S. 

Department of Education. 2004a); working memory; and successive processing. which is 

the linear. sequential process of decoding of words in working memory (Dehn. 2006). 

Neurological systems for reading fluency. A relationship between white matter 

structure and reading ability in good readers and individuals with SLD in reading has 

been detennined through DTI, a type of magnetic resonance imaging used to study the 

microstructure integrity of white matter (Poldrack, 2001 ). Increased activation in specific 

white matter tracks representing visual word form recognition evidence slower 

processing (Hillis, 2005). Dr. Walsh, chief of the Division of Genetics at Children's 

Hospital Boston and Professor of Neurology at Harvard Medical School, explains: " ... 

poor reading fluency - slow and choppy reading - may be caused by disorganized, 

meandering tracts of nerve fibers in the brain" (Newton & Prescott, 2007). 

Shaywitz (2003) identified similar differences in word recognition and activation 

in areas of the brain. A disruption in the left posterior processing systems of the brain 

inhibited rapid word recognition and developed supplementary right hemispheric systems 
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resulting in slow, labored reading. Evidence from f-MRI scans of the ectopias, 

disorganized regions, may be seen as deep nodules of gray matter within the brain 

compared to surface formation of gray matter in good readers. DTI scans give evidence 

of a laborious integration of information by white matter fibers meandering circuitous 

routes around misplaced gray matter rather than bundled organized sequential fiber tracks 

from surface gray matter areas in good readers. This disorganized structure inhibits 

integration of information for rapid, automatic reading. Variation in severity of the 

disorganized white matter fibers correlates with severity in fluency evidenced by poor 

reading fluency scores (Newton & Prescott 2007). 

Hillis (2005) represents this disruption through a study of stroke patients that 

demonstrated a very high correlation between delayed activation and error rate in a word 

comprehension test similar to students with SLD in reading, as shown in Figure 8. 

Severity of disruption in white matter tracks processing resulted in significant variance of 

word naming ability. Effective white matter tracks transfer infonnation 

interhemisphericly access left areas of the brain for print language processing and right 

areas to access word naming and word comprehension. The severity of disrupted white 

matter tracks access to left hemispheric areas of the brain responsible for processing the 

printed word inhibits access to word naming and word comprehension areas of the brain. 

Connections between decoding printed words, automatically and fluently recognizing 

words, and automatically accessing word meaning through these interhemispheric 

connections comprising a network of regions support particular cognitive tasks of reading 

comprehension and written expression. 
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A. Mild 

B. Moderate 

C. Severe 

Figure 8. Severity of word comprehension. Severity of hypoperfusion in Wernicke · s area 
corresponds to severity of word comprehension deficit (Top) DTI (left) and PTI (right) of 
a patient with mild relative delay in TTP in Wemicke's area and mild word 
comprehension impairment. (Middle) DTI (left) and PTI (right) of a patient with 
moderate relative delay in TTP in Wernicke's area and moderate word comprehension 
impairment. (Bottom) DTI (left) and PTI (right) of a patient with severe relative delay in 
TTP in Wernicke"s area and severe word comprehension impainnent. The (red) arrow 
points to Wemicke·s area. 
Hillis. A. E .• 2005, Brain/Language Relationships Identified with Diffusion and Perfusion 
MRI: Clinical Applications in Neurology and Neurosurgery, Annals of the New York 
Academy of Sciences. 149-161, Figure 5, by permission of John Wylie and Sons. 
provided by Copyright Clearance Center (CCC). 

The relationship between cognitive processing deficits and poor reading fluency 

implicate the need of effective instructional interventions and accommodations for 

academic learning. Cognitive processes related to reading fluency include: the naming 

facility of long-term retrieval (Glr); processing speed (Gs; Flanagan, Ortiz, & Alfonso, 

2007; U.S. Department of Education, 2004a); and visual memory of visual processing 

(Gv; Flanagan, Ortiz, & Alfonso). 
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Neurological systems for reading comprehension. Core reading deficits in basic 

reading skills and reading fluency affect secondary reading skills necessary for reading 

comprehension. Fletcher, Lyon, Fuchs, and Barnes (2007) refer to disfluency as the 

underlying cause of low comprehension ability. "[M]any ... students may be unable to 

comprehend primarily because their slow reading rate places too many demands on their 

ability to process what they have read'' (p. 179). Developing the primary core skill of 

reading speed with prosody improves automaticity in word recognition and textual 

reading necessary for students to become fluent readers. 

In word identification, a deficit in phonological processing impedes the ability of 

a child to segment the printed word into underlying phonetic elements. Without a strong 

foundation in phonological awareness, the phonetic association between grapheme 

(letter) and phoneme (sound), the alphabetic principal, is not well developed. As a result. 

a weak relationship between the phonological processing and orthographic processing 

develops. causing poor phonetic reading of decodable words. poor orthographic reading 

of identified word patterns and sight word recognition, and poor naming speed (Hook & 

Jones. 2004; Pikulski & Chard, 2005; Shaywitz & Shaywitz; 2003; Wolf, Gowers, & 

Biddle, 2000). Therefore, phonological and orthographic processing deficits of language 

processing block access to higher-order cognitive abilities for effective comprehension, 

which explains why an intelligent child unexpectedly experiences reading failure 

(Fletcher, Lyon, Fuchs, & Barnes, 2007; Shaywitz, 2003). These deficits affecting intra

relational processing of the multidimensional reading process impede the vocabulary 

development and reading experience necessary for .reading comprehension. 
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The functional specialization of neural substrates re.fleets whether a given area of 

the brain is the exclusive cortical place for that particular function (Kleinschmidt & 

Cohen, 2006). Tsapkini and Rapp (2009) explored the specialized function of the left

mid-fusiform gyrus to determine if dedicated neural substrates that specialize in 

orthographic processing of the written word caused word retrieval ability. The subject, a 

tax attorney, had a single 3 to 4 mfoute episode of aphasia, which caused difficulties in 

short-tem1 memory and related skill areas of spoken naming, reading comprehension, and 

spelling. 

The control group consisted of eleven subjects, 6 men and 5 women ages 3 1 

through 41, who had completed higher education degrees: 2 with BA degrees. 8 with MA 

degrees, and 1 with a PhD degree. Results of computer-based tasks indicate strong 

evidence that neural substrates within the left-mid-fusiform are dedicated to orthographic 

processing and representation. Therefore, the functional specialization of the neural 

substrates reflects that the left-mid-fusiform gyrus are dedicated to orthographic 

processing and representation necessary for effective reading comprehension and written 

expression. 

Other DTI research further explains the connected effects of slow and labored 

reading to reading comprehension and implications for intervention. Research studies of 

individuals with aphasia experience difficulties in reading similar to individuals with 

SLD in reading. White matter activation appears to represent a delay in syntactic (word 

order) and semantic (word meaning) processing in individuals with language 

comprehension impairment (Hillis, 2005; Poldrack, 200 I). Hillis explored the role of the 
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mid-fusiform gyrus of the left hemisphere of the brain in language comprehension 

through a study of stroke patients depicted in Figure 9. 

Figure 9. Neurological basis of poor vs. good word comprehenders. Reperfusion of left 
midfosifonn gyms and surrounding cortex resulted in recovery of naming and reading 
(Two Left Pannels) DWI (left) and PWI (right) before intervention to improve blood 

flmv. (Two Right Panels) DWI and PWI after intervention. In these and all PWI figures. 
TTP maps are shown: dark areas are areas of delayed TTP ("hyperfusion''), light areas 
are areas of relatively normal TTP. The arrow points to left midfusiform gyrus. 
Hillis. A. E .. 2005. Brain/Language Relationships Identified with Diffusion and Perfusion 
MRI: Clinical Applications in Neurology and Neurosurgery. Annals <f the New York 
Academy ofSciences, 149-161, Figure 1, by permission of John Wylie and Sons. 
provided by Copyright Clearance Center (CCC). 

Decreased activation in white matter tracks of this area were directly associated 

with oral and written word comprehension, as seen in image A of Figure 9. Ineffective, 

abnormal function showed more activation of right hemispheric areas of the brain with 

printed word comprehension, oral picture naming, oral tactile naming, and printed word 

naming (Hillis, 2005). The increased activation in the right hemispheric area of the brain 

indicated delayed retrieval of words, seen as dark blue areas of image B. This activation 

represents longer time spent in an allocation of energy to identifying and comprehending 
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printed words. After effective intervention, increased activation in the left mid-fusiform 

gyrus of the left hemispheric area of the brain and decreased activation in right 

hemispheric areas of the brain occurred as word comprehension improved. 

Poldrack (200 I) identified similar results in functional connectivity related to 

reading comprehension deficits in students with SLD in reading. Disrupted functional 

connectivity of the angular gyrus, causing a reduction, also reduced axon size in long 

myclin white matter tracks connecting frontat parietat and occipital areas of the brain for 

students with SLD. This disruption may result from impairments of audio and visual 

modalities of dynamic sensory processing associated with rapid transmission of neural 

signals. This delay of language comprehension and naming speed. which causes more 

energy in the basic skill of knowledge development, inhibits allocation of effective 

energy to higher order thinking necessary for developing effective oral and print language 

comprehension. 

Rewiring neurological systems for reading. Additional f-MRI and DTI research 

reveals that rewiring of neural systems is possible as seen in Figure 10. Shaywitz (2003) 

explains the findings. "After more than a century of frustration, it has now been shown 

that the brain can be rewired and that struggling children can become skilled readers" (p. 

86). Studies demonstrate the success of this rewiring process with the development of all 

three areas of the left hemisphere. This evidence is demonstrated by continued activation 

one year following effective reading intervention. 
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1. Phoneme Producer 2. Word Analyzer 3. Automatic Detector 

Figure 10. New neurological pathways: Making the connections. Shaywitz, S. E. et al. 
( 1998). Figure 3. Functional dismption in the organization of the brain for reading in 
dyslexia. Proc. Natl. Acad. Sci. USA 95(5), 2636-2641; Shaywitz. S. E. (2003). Figure 
28. Effective reading interventions result in brain repair. Overcoming Dyslexia. New 
York. NY: Alfred A. Knopf, 86. 

The enriched environmental provision of effective evidenced-based interventions 

was powerful evidence that the neurological and cognitive development of decoding. 

reading fluency, and reading comprehension skills allowed the students to close the gap 

of achievement by reading at the same levels of their peers (Fletcher, Lyon, Fuchs, & 

Barnes, 2007; Shaywitz, 2003). Therefore, the provision of evidenced-based instructional 

interventions provides students with SLD in reading with an enriched environment that 

nurtures neurological and cognitive processes and improvement of student progress in 

academic learning. 

The neurological development of basic reading, reading fluency, and reading 

comprehension skills affect student performance in subject areas across the curriculum 
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requiring print language such as mathematics, science, and social studies. The provision 

of recommended instructional interventions and accommodations based on the 

relationship between cognitive ability factor weaknesses and achievement weaknesses 

improve neurological systems for reading to improve student performance across the 

curriculum. 

The relationship between cognitive processing deficits and poor reading 

comprehension development implicate a need for effective instructional interventions and 

accommodations for academic learning. Cognitive processes related to reading 

comprehension include: crystallized intelligence (Ge), subtests of language development 

( Gc-LD), subtests oflexical knowledge ( Gc-VL ), subtests of listening ability (Ge-LS: 

Flanagan. Ortiz, & Alfonso, 2007), processing speed (Gs), short-tenn memory (Gsm): 

fluid reasoning (G_f, Dehn, 2006; Flanagan, Ortiz, & Alfonso; U.S. Department of 

Education, 2004a), working memory; and planning and organization of executive 

processing (Dehn, 2006). 

Neurological basis of written expression. Written language skills are highly 

associated with reading language skills. Automaticity in handwriting transcription is 

relevant for translating higher-order cognitive processes to spell words at the written 

word, sentence, and text levels. Research in fMRI reveals that in new letter and practiced 

letter formation, children with good writing skills and children with poor writing skills 

showed similar activation in specific brain regions. However, when poor writers wrote a 

new pseudo letter, they experienced significantly more activation in common and 

different brain regions than good writers who wrote the same new pseudo letter. The role 
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of the orthographic loop in transcription from internal letter form to external letter 

handwriting may be a part of working memory and appears to be important for translating 

higher-order cognitive processes of thinking to spell words and create expressive written 

text (Richards et al., 2009). 

Written language processing is also essential for print language success to 

validate and expand knowledge gained during the reading process in subject areas across 

the curriculum. Richards et al. (2009) conducted a study that provided evidence of 

neurological differences in writing skills for good and poor writers. as noted in Figures 

11 and 12. Figure 11 shows that good writers utilize specific right. left, and midlinc areas 

of the brain for handwriting. Poor writers, however, activate different left and right 

hemispheric areas of the brain for handwriting (see Figure 12). They have less activation 

in the specific areas of the brain than good writers and more activation in both left and 

right hemispheric areas of the brain, indicating disorganization of neurological systems 

compared to good writers. 

Twelve good writers portrayed in Figure 11, and 8 poor writers shown in Figure 

12, who are 11 years of age, engaged in writing activities using a newly learned 

pseudoletter and a highly practiced letter. The first fMRI contrast compared neurological 

systems between the writing of a newly learned pseudo letter and a highly practiced letter. 

Results revealed that although many common areas of the brain were activated by both 

good and poor writers, poor writers spatially activated more extensive brain activation 

than good writers, as seen in the group maps of fMRI activation for handwriting contrast 

showing left and right surface-rendered views of the brain in Figures 11 and 12. These 
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additional regions of increased activation implicate ineffective cognitive processing for 

learning a new letter in students with poor writing ability. 
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Figure 11. Good writers utilize left and right areas of the brain. Group map for fMRI 
activation for handwriting contrast (novel vs. familiar) for good writers (n = 12) showing 
left and right surface-rendered views of the brain and group map showing mid line sagittal 
section of the brain so that midline structures can be seen (vermis, calcarine, lingual). 
With kind permission from Springer Science+Business Media: Reading and Writing, 
Differences between good and poor child writers on fMRI contrasts for writing newly 
taught and highly practiced letter forms, 2009, 1-24, Richards, T. L., Berninger, V. W., 
Stock, P., Altemeier, L., Trivedi, P., & Maravilla, K. R., figures 1 and 2. 

The second flvtRI contrast focused on specific clusters of activation during the 

writing of a newly learned pseudo letter and a highly practiced letter for good and poor 

writers. Group maps of fMRI activation for handwriting task contrast revealed that three 

regions of the brain are utilized for good writers (see Figure 11 ). These regions, located 

in the mid line sagittal section of the brain, compared to five regions, located in the 
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coronal and midline sections of the brain, that are utilized for poor writers (see Figure 

12). These findings revealed significant correlations in the brain-behavior relationship 

between the left fusiform and both automatic writing and expressive orthographic coding. 

Differences in both brain and behavior explain significant variance in written 

composition between good and poor writers. 
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Figure 12. Poor writers utilize more activation with rriany common left and right areas of 
the brain as good writers. Group map of fMRI activation for handwriting contrast (novel 
vs. familiar) for poor writers showing left and right surface-rendered views of the brain 
and group map of fMRI activation for handwriting task contrast (novel vs. familiar) for 
poor writers showing coronal and midline sections so that midline structures can be seen 
(fusifonn, lingual, cuneus, posterior cingulate, vermis). With kind permission from 
Springer Science+Business Media: Reading and Writing, Differences between good and 
poor child writers on £MRI contrasts for writing newly taught and highly practiced letter 
forms, 2009, 1-24, Richards, T. L., Berninger, V. W., Stock, P., Altemeicr, L., Trivedi, 
P., & Maravilla, K. R., figures 3 and 4. 

The relationship between cognitive ability factor weaknesses related to writing 

achievement weaknesses implicate possible recommended instructional interventions and 

accommodations. These recommendations provide environmental support to nurture 

neurological growth for improved handwriting transcription. Since automaticity in 
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handwriting transcription reduces neural activity, more activation may be allocated to 

higher-order cognitive processing for developing expressive thought to improve student 

perfommnce in written composition. 

The relationship between cognitive processing deficits and poor written 

expression implicate a need for effective instructional interventions and accommodations 

for academic learning. Important cognitive processes responsible for the development of 

basic writing skills of written language include phonemic processing critical for symbol

to-sound association, which is measured by auditory processing (Ga), working memory 

for holding information to construct into sentences, processing speed (Gs), and long-term 

storage and retrieval (G/r; Dehn, 2006; U.S. Department of Education, 2004a). 

For stmggling students with and without SLD in written expression who 

experience ditliculty with handwriting, the cognitive process of letter fonnation for 

spelling and written text may inhibit allocation of attention to higher-order-thinking 

necessary for effective written expression. Cognitive processes related to written 

expression include: crystallized intelligence (Ge), subtests oflanguage development (Gc

LD), subtests of lexical knowledge (Gc-VL), and subtests of general information (Ge-KO; 

Dehn, 2006; Flanagan, Ortiz, & Alfonso, 2007; U.S. Department of Education, 2004a), 

fluid reasoning (G/), auditory processing (Ga), short-term memory (Gsm), processing 

speed (Gs), and planning and organization of executive processing (Dehn, 2006; U.S. 

Department of Education, 2004a). Written language processing is also essential for print 

language success to validate and expand knowledge gained during the reading process in 

subject areas across the curriculum. 

49 



Neurological Basis of Math 

While many students experience a co-morbidity or co-existence of deficits in 

reading and written language due to high associations between the two, in some ways the 

neurological basis of mathematical abilities allocates a different set of high associations. 

In other ways, mathematical abilities allocate a set of basic associations similar to reading 

and writing abilities. Although mathematical disability is considered a separate disorder, 

fMRI and DTI research reveal that mathematical calculation and reasoning neurological 

processing utilize some of the same regions of the brain as language processing. 

Differences in activation for exact calculation and mental math abilities implicate 

differences in activation for higher-order mathematical ability. A correlation between 

mathematical ability and the integrity of left hemispheric white matter tracks indicate a 

neurological basis for individual differences in mathematical ability. 

Neurological systems for math calculations. Stanescu-Cosson et al. 's (2000) 

fMRI research study reveals differences in response activation, measured by response 

time and error rates for number processing, noted in Figure 13. In exact calculation, 

larger numbers employ greater activation than smaller numbers; however, in 

approximation there were no significant differences in activation. Simple addition 

problems that have been memorized through rote memory show little or no activation. In 

contrast, exact calculations of large numbers and approximation of small and large 

numbers indicate a significant increase in activation in subregions of the parietal lobe of 

the brain. 
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Figure 13. Effect of problem size on brain activation patterns. Top row: areas showing 
greater activation in response to large than to small numbers during exact calculation. 
Bottom row: interaction of size and task. showing areas where a greater problem size 
effect was in exact than in approximate calculation. paralleling behavioral results. 
Stanescu-Cosson, R., Pinel, P., van de Moortele, P. F.Bihan, D. L., Cohen, L. & Dehaene. 
S .. 2000, Understanding dissociations in dyscalculia: A brain imaging study of the impact 
of number size on the cerebral networks for exact and approximate calculations. Brain. 
123. 2240-2255. Figure 5. 

Rote arithmetic calculation of small numbers employs the left-lateralized regions 

of the brain, which may encode numbers in a verbal format represented as Size x Task 

interaction. Exact large number calculations and approximation employ stronger 

emphasis in the left and right parietal regions of the brain, which may encode numbers in 

a nonverbal quantity format referred to as Problem size effect in exact calculation. 

Implications suggest that specific weaknesses in mathematics are related to weaknesses 

in verbal and/or quantity abilities. 
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Morton, Bosma, and Ansari (2009) further support these findings with fMRI 

research in mental math age related activation of neurological differences. Students with 

good math skills in math calculations and math reasoning develop age appropriate mental 

math such as spatial or distance effect, which is the understanding that when numbers are 

farther apart, quick judgment confirms one number to be larger than the other. Measures 

of cued dimensional switching indicate developmental changes in prefrontal cortex. Age

related shifts due to mental math function maturity occur, as illustrated in Figure 14. 

Figure 14. Mental arithmetic. Surface rendering of significant increases (top) and 

decreases (bottom) in activation for mental arithmetic trails. 
Rivera, S. M., Reiss, A. L., Eckert, M. A., & Menon, V ., Developmental Changes in 
Mental Arithmetic: Evidence for Increased Functional Specialization in the Left Inferior 
Parietal Cortex, Cerebral Cortex, 2005, 15, 1779-1790, by permission of Oxford 
University Press. 
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These shifts develop as a decrease in activation of the prefrontal area of the brain 

occurs, in correlation with a decrease in reaction time. These decreases yield to an 

increase in activation of the parietal area of the mid brain, in correlation with an increase 

in reaction time. Implications indicate that struggling students with and without SLD in 

math may engage in much more cumbersome cognitive processing for basic math 

calculations involving the prefrontal cortex, and less engagement in left and right 

hemispheric regions related to complex mental math ability. A delay in age-related 

mental math processing may inhibit higher-order thinking necessary for math reasoning. 

Neurological systems for math problem solving. DTI research by Eimeren, 

Niogi, Mccandliss, and Ansari (2008) revealed specific left hemispheric white matter 

tracks that are significantly related to individual differences of strengths and weaknesses 

in math abilities for math reasoning achievement skills, as portrayed in Figure 15. Raw 

scores of standardized measures of mathematical abilities were correlated with fractional 

anisotropy (FA), used to measure white matter integrity. While higher raw scores 

represented stronger mathematical ability, higher FA values represented stronger white 

matter tracks with more constrained diffusion with less variance in directional flow. 

Implications of their research suggest that while students with good math calculations 

and/or math reasoning skills develop effective white matter tracks within two main 

regions of the left hemisphere of the brain, struggling students with and without SLD in 

math calculations or math reasoning have not developed effective left hemispheric white 

matter tracks for effective mathematic achievement abilities. 
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Figure 15. Math achievement correlates with white matter. Van Eimeren, Miogi, N .. 
Mccandliss, B. D., Holloway, Ian D., & Ansari, D., White matter microstructures 
underlying mathematical abilities in children, Cognitive Neuroscience and 
Neuropsychology. 2008, 19: 1117-1121, by permission of Wolters Kluwer Health 
provided by Copyright Clearance Center (CCC). 

Ansari (2009) further explains implications of these research findings of 

differences in neurological development of mathematical ability in struggling students 

with and without SLD. Functional and structural deficits in mathematical calculations and 

problem solving do not occur within specific regions of the brain. Ectopias abnormalities 

occur in multiple neural circuits within both left and right hemispheres of the brain. 

Therefore, struggling students with and without SLD in mathematics exhibit disorganized 
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white matter tracks similar to struggling students with and without SLD in reading and 

writing. 

The relationship between cognitive processing deficits and poor math calculations 

and/or problem solving implicates a need for effective instructional interventions and 

accommodations for academic learning. Mathematical disability correlates more heavily 

with fluid reasoning (Gf) for problem solving skills (Dehn, 2006; Flanagan, Ortiz. & 

Alfonso, 2007; U.S. Department of Education, 2004a), and more moderately with visual 

processing (Gv) only at the upper levels of math such as geometry and calculus. 

Cognitive processes related to math include: crystallized intelligence (Ge). 

subtests of language development ( Gc-LD), subtests of lexical knowledge ( Gc-Vl ). 

subtests of listening ability (Ge-LS; Flanagan, Ortiz, & Alfonso), processing speed ( Gs). 

visual processing (Gv), fluid reasoning (G/), and short-term memory (Gsm; Dehn, 2006; 

Flanagan, Ortiz, & Alfonso; U.S. Department of Education, 2004a). 

Differences and potential growth of specific neurological systems associated with 

academic learning for struggling students with and without SLD establish the need for 

enriched learning environments to improve cognitive ability and academic skills. Linking 

CHC cognitive abilities to academic learning to establish specific needs of struggling 

students with and without SLD implicates possible recommended instructional 

interventions and accommodations to provide an enriched environment necessary for 

nurturing neurological growth. The provision of an ability-oriented evaluation is needed 

to identify patterns of strengths and weaknesses to determine student needs for 

recommendations that improve student performance in academic learning. 
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Cognitive processing ability and achievement skill deficits ass9ciated with a 

learning disability occur exclusionary of limited instruction, specific linguistic 

weaknesses, limited cultural experiences, or poor motivation (Mather & Wendling, 

2005). Therefore, CHC cognitive assessment of the relationship between cognitive ability 

factors and academic learning provides insight into a deeper understanding of how 

strengths and weaknesses affect student performance. 

Linking CHC Theory of Cognitive Abilities to Academic Learning 

Research reveals a correlation of significant variance between cognitive ability 

and achievement affecting academic learning. CHC theory portrays that cognitive and 

academic abilities are shaped by environmental experiences. Factors of cognitive ability, 

the multi-dimensions of human intelligence, are interrelated with academic abilities 

(Dehn, 2006; Flanagan, Ortiz, & Alfonso, 2007; McGrew, 2005). These complex 

relationships form the patterns of strengths and weaknesses in cognitive ability and 

achievement experienced by children with SLD, which implicate academic learning 

ability. 

Implications for Academic Learning 

Mather and Wendling (2005) explain the complex relationships between each of 

the general intelligence ability factors and areas of achievement and implications for 

academic learning ability. Crystallized Intelligence (Ge) has a strong and consistent 

relationship to the achievement areas of basic reading, reading comprehension, math 

calculations, math problem solving, written expression, oral expression, and listening 

comprehension. This relationship implicates academic learning ability related to 
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vocabulary knowledge such as learning vocabulary, answering factual questions, and 

comprehending oral/written language. The development of these academic abilities is 

highly predictive of academic success. 

Long-Term Retrieval (G/r) has a significant relationship to the naming facility of 

the achievement areas of basic reading, reading fluency, written expression, and oral 

expression. This relationship implicates academic learning ability, especially during early 

stages of skill acquisition such as organizing for retrieval, strategies for recall. and 

learning and retrieving information. 

Short-Term Memory (Gsm) has a significant relationship to the achievement areas 

of basic reading, reading comprehension, math calculations, written expression, oral 

expression, and listening comprehension. This relationship implicates working memory 

ability and academic learning ability related to attaining knowledge ability such as 

attending and following directions, recalling sequences, memorizing actual information, 

listening and comprehending, and taking notes. 

Fluid Reasoning (Gt) has a significant relationship to the achievement areas of 

higher level skills in reading comprehension, math calculations, math problem solving, 

and written expression. This relationship implicates hig~er level skill development in 

academic learning such as problem solving, drawing inferences, mental flexibility, 

transferring and generalizing, and thinking conceptually. 

Auditory Processing (Ga) has a significant relationship to the phonetic coding of 

basic reading written expression and listening comprehension. This relationship 

implicates academic learning ability, especially during early stages of skill acquisition 
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such as acquiring phonics, sequencing sounds, listening, learning foreign language, and 

musical skills. 

Processing Speed (Gs) has a significant relationship to basic reading, reading 

comprehension, reading fluency, math calculations, math problem solving, written 

expression, oral expression, and listening comprehension. This relationship implicates 

academic learning ability, especially during early stages of learning such as completing 

assignments on time, processing information quickly, taking timed tests, and copying 

from the board. 

Visual Processing (Gv) has some relationship to the visual memory of Reading 

Fluency and higher level advanced math calculations and problem solving. This 

relationship implicates academic learning ability such as using patterns and designs, 

sensing spatial orientation and boundaries, and noting visual detail (Mather & Wendling, 

2005). 

Linking Cognitive Ability Factors to Achievement 

Floyd, Bergeron, and Alfonso (2006) demonstrated this relationship between 

cognitive ability and academic learning in a study that revealed cognitive ability profiles 

of poor comprehenders, as portrayed in Figure 16. The participants were children in the 

second through twelfth grades randomly selected from the WJIII United States 

standardized sample. Three groups of children consisted of: poor comprehenders, which 

included 28 children (13 girls and 15 boys) ages 7 to 18; low achievement group, which 

comprised of 30 children ( 13 girls and 17 boys) ages 8 to 18; and average achievement 

group, which contained 323 children (145 girls and 178 boys) ages 7 to 18. 
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Figure 16. CHC cognitive ability profile of poor comprehenders. Cognitive profiles of 
the Average Achievement group, poor comprehenders, and the Low Achievement group. 
LC=Listening Comprehension, AK =Academic Knowledge, Gc=Comprehension
Knowledge, Glr=Long-Term Retrieval, Gv=Visual- Spatial Thinking. Gf=Fluid 
Reasoning, Gs=Processing Speed, WM=Working Memory, PA=Phonemic Awareness. 
With kind permission.from Springer Science+Business Media: Reading and Writing, 
Cattell-Hom-Carroll Cognitive Ability Profiles of Poor Comprehenders, 2006. 19, 427-
456, Floyd, R. G., Bergeron, R. & Alfonso, V. C., Figure 1. 

Poor comprehenders in reading contrasted children with effective reading and 

mathematics skills and children with poor reading and mathematics skills for their age. 

Group profiles showed that poor comprehenders scored lowest in comprehension

knowledge, academic knowledge, and listening comprehension. They also scored low in 

fluid reasoning, phonological awareness skills, verbal working memory, and visual

spatial abilities. The correlation of cognitive ability weaknesses linked with achievement 

weaknesses implicate student needs for enriched learning environments for effective 

instructional interventions to improve student performance for students with SLD (Dehn, 

2006, 2008; Gregg & Lindstrom, 2008; Wendling & Mather, 2009). 

59 



Ability-Oriented Evaluation 

The goal of an assessment for special education services needs to be focused on 

developing an education plan to improve student performance for students with SLD 

rather than determination of eligibility services (Heller, Holtzman, & Messick~ 1982; 

Reschly ~ 1992). The provision of an ability-oriented evaluation is needed to improve 

student performance in academic learning for students with SLD. An ability-oriented 

evaluation consists of assessment that focuses on understanding a student's cognitive 

ability to process information in the form of cognitive ability factors that facilitate 

academic learning. These cognitive process abilities are interrelated with academic 

abilities. Therefore, the design of an ability-oriented evaluation helps formulate the 

problem of a prescriptive hypothesis based on CHC theory and determine specific 

instructional interventions and accommodations (Dehn, 2006, 2008; Gregg & Lindstrom, 

2008; Mather & Wendling, 2005; McGrew, 2005; Ratlwon, 2008; Wendling & Mather. 

2009). 

Recommendations Based on the Link of Cognitive Ability to Achievement 

These general intelligence (G) factors have been linked to academic difficulties 

experienced by children with SLD. An ability-oriented evaluation consists of assessment 

that focuses on understanding a student's cognitive ability to process information and 

includes CHC factors that facilitate academic learning. A learning disability is caused by 

inherent weaknesses underlying cognitive processes. These cognitive process abilities are 

interrelated with academic abilities. Therefore, the ability-oriented evaluation formulates 

the pattern of strengths and weaknesses to determine specific instructional interventions 
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and accommodations to meet student needs (Dehn, 2006, 2008; Gregg & Lindstrom, 

2008; Mather & Wendling, 2005; McGrew, 2005; Rathvon, 2008; Wendling & Mather, 

2009). This descriptive hypothesis provides the educational diagnostician with 

implications for evidence-based recommendations to provide an enriched environment 

for the improvement of student performance. 

Instructional Interventions 

Instructional interventions are specific evidenced-based instructional practices 

designed to help support the relationship between cognitive ability factors and academic 

learning. Evidence-based instructional practices are "practices that are informed by 

research, in which the characteristics and consequences of environmental variables are 

empirically established and the relationship directly informs what a practitioner can do to 

produce a desired outcome" (Dunst, Trivette, & Cutspec, 2002, p. 3). Evidence-based 

practices are successful research-based instructional teaching strategies based on teaching 

principles. 

Principals of instructional interventions. Wendling and Mather (2009) 

identified 10 effective teaching principles of evidence-based practices: ( 1) actively 

engage students in instructional talks; (2) build-in success for student learning outcomes; 

(3) increase opportunities to learn; ( 4) provide direct instruction; (5) scaffold instruction 

to bui Id independent; ( 6) self-regulating learners; (7) address forms of knowledge such as 

declarative knowledge, procedural knowledge, and conditional knowledge; (8) assist 

learning by organizing, storing, and retrieving knowledge, teach strategically to build 

independent, self-regulated learners; (9) explicit instruction also builds independent, self-
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regulated learners; and ( 10) teach sameness of how things are alike within and across 

subjects (p. 7). Increasing diversity of students being served in general educational 

classrooms has encouraged teachers to use instructional practices that enhance the 

performance of groups of students, as well as individual students to meet student needs 

for academic learning. 

Criteria for selecting instructional interventions. Evidence-based instructional 

interventions that improve academic learning assist students in meeting learning 

standards by promoting academic productivity and achievement (Rathvon, 2008). 

Rathvon identified specific criteria for selecting instructional interventions: ( 1) provide 

interventions that are documented evidence of effectiveness, (2) focus on the student 

deficits consistent with student needs, (3) emphasize a proactive approach for 

manipulating antecedents that modify the environment to promote high levels of student 

engagement, (4) present interventions that are applicable to the whole class to meet the 

needs and diversity of the student population, (5) offer interventions that are capable of 

being easily taught as opposed to high demands on teacher time, (6) give interventions 

that can be delivered using general education classroom resources, and (7) provide 

interventions that result in concrete and observable student behaviors that can be 

objectively measured by reliable, valid and practical methods over time. 

The instructional interventions provided in the Linking CHC to Intervention Tool 

(Proctor & Albright, 2010) meet these criteria to meet student needs for improving 

academic performance. Instructional interventions provide multiple means of 

representation, expression, and engagement (Nolet & McLaughlin, 2000). Dehn (2008), 
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Mather and Wendling (2005), Wendling and Mather (2009), and Rathvon recommended 

the following evidence-based recommended instructional interventions related to the 

relationship between cognitive ability normative weakness factors and academic learning. 

Crystallized Intelligence (Ge) recommended possible instructional interventions 

to learn new knowledge and vocabulary include: create a language and experience rich 

environment; relate new information to acquired knowledge; assess prior knowledge 

before introducing new topics or concepts; provide frequent exposure and practice to 

words; pre-teach relevant vocabulary/background information; develop word 

consciousness, the awareness of, and interest in, words and their meanings; provide 

explicit vocabulary instruction such as the meaning of common prefixes, suffixes, and 

root words; incorporate interests and prior knowledge experiences into instructional 

activities; provide clear and concise language when presenting concepts; and check for 

understanding to ensure comprehension. 

Long-Term Retrieval (G/r) recommended possible instructional interventions to 

improve associative memory and retrieval include: teach memory aids such as verbal 

mediation or rehearsal and mnemonic strategies; provide over-learning through review 

and repetition; provide a list of steps that will help organize learning behavior and 

facilitate recall; provide multisensory learning using visual, kinesthetic, vocal, and 

auditory channels; emphasize concept mastery understood instead of rote memory for 

rote information in grading rubrics; check to ensure that the student has retained 

sufficient information for independent work; and provide immediate feedback. 
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Short-Term Memory (Gsm) recommended possible instructional interventions to 

increase retention of plans for formation, transformation, or execution include: teach 

strategies to increase understanding and retention of concepts such as self talk, and create 

lists of procedures or steps; teach memory strategies such as chunking, verbal rehearsal, 

and visual imagery; gain the student's attention before stating a direction; encourage 

asking for directions or information to be repeated if not understood or remembered; keep 

oral directions short and simple; have the student repeat or paraphrase directions; provide 

visual aids such as written directions for assignments; provide over-learning through 

review and repetition; check understanding of concepts through practice and talk-alouds; 

and provide immediate feedback. 

Fluid Reasoning (GJ) recommended possible instructional interventions to extend 

and refine knowledge include: teach problem-solving techniques in the contexts in which 

they are most likely to be applied; provide over-learning through repetition and multiple 

review of concepts; use concrete objects and manipulatives to develop conceptual 

understanding; use metacognitive skills, such as reflective discussions, thought journals, 

and self-questioning techniques; use think-alouds, guided practice, and feedback; use 

multiple and complex systems of retrieval and integration, such as compare, classify, 

abstract. induce, deduct, and analyze perspectives; and monitor for understanding. 

Auditory Processing (Ga) recommended possible instructional interventions to 

improve processing of auditory stimuli and phonological awareness include: provide 

direct explicit, systematic instruction; provide phonological awareness activities such as 

rhyming, alliteration, imitation, and songs; provid~ explicit, instructions in sound 
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discrimination, blending, and segmentation; emphasize sound-symbol associations when 

teaching decoding and spelling; provide visual aids, such as notes or study guides for 

listening activities, and provide assistance with note taking; accompany oral information 

with visual materials; and check for comprehension after directions are given. 

Processing Speed (Gs) recommended possible instructional interventions to 

improve slow processing include: provide oral discussions; provide activities to increase 

rate and fluency, such as flash cards or speed drills through educational software; provide 

strategies that improve the rate of task completion; and encourage the student to self

monitor progress, such as graph for reading fluency, writing fluency, and math 

computation fluency. 

Visual Processing (Gv) recommended possible instructional interventions to 

improve spatial relations, visualization, visual memory, closure speed, and spatial 

scanning include: provide multisensory learning using visual, kinesthetic, vocal, and 

auditory channels; use manipulatives during instruction; use language to describe visual 

fom1s of information as they are manipulated; provide copying, tracing, and drawing 

activities; provide verbal description of graphics and visually-based concepts; and use 

color coding to illustrate steps. 

The use of evidenced-based instructional intervention enriches environmental 

influences to nurture neurological growth for developing the relationship between 

cognitive ability factors and academic learning. The provision of optimal support with 

specific instructional interventions related to specific cognitive ability factor weaknesses 

provided during academic instruction encourages cyclical, neurological, and cognitive 
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growth in skilJ level development, which strengthens both cognitive ability and academic 

perfonnance through the development of single abstracts into abstract mapping, abstract 

systems, and principals. The strengthening of this relationship improves student 

performance in academic learning. 

Accommodations 

Accommodations provide support that helps the student access instruction and 

curriculum for academic learning. Instructional accommodations are "services or 

supports that [are] provided to help a student fully access the subject matter and 

instruction as well as to demonstrate what he or she knows" (Nolet & McLaughlin, 2000, 

p. 71 ). 

Classification of accommodations. Classification of accommodations including 

presentation accommodations, response accommodations, scheduling/timing 

accommodations, setting accommodations, and behavior accommodations assists the 

student with instructional and curriculum support (Gregg & Lindstrom, 2008). 

Presentation accommodations provide access to academic infonnation through 

alternative means such as oral presentation, screen reader, assess assistance, and sign 

language interpreter; alternative media such as e-text, audio books, and Braille; language 

stmctures such as simplified language, font format such as large print and type or color of 

font; and instructional methodology such as cooperative learning and computer

assistance. 

Response accommodations support demonstration of knowledge such as 

alternative forms, which include oral response; accessing assistance such as providing a 
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scribe and text-to speech assistance; and assistive technologies such as voice-to-text, use 

of a word processor, and use of a calculator. Setting accommodations support academic 

environment alterations such as private room and small group. Schedule/Time 

accommodations support adjustments to time provided such as additional time to 

complete learning tasks, respond to academic content, and extended time. Behavior 

accommodations facilitate appropriate behavioral responses for academic learning, such 

as breaking tasks down into smaller unites and reinforcement systems (Gregg & 

Lindstrom). 

The provision of accommodations specific for presentation, response, setting, and 

schedule/time allow student access to instruction and curriculum for improved student 

progress. The accommodations provided in the Linking CHC to Intervention Tool 

(Proctor & Albright, 2010) meet these specific student needs for improving academic 

performance. Dehn (2008), Mather and Wendling (2005), Wendling and Mather (2009), 

and Rathvon (2008) recommend the following evidence-based recommended 

accommodations related to the relationship between cognitive ability normative weakness 

factors and academic learning. 

Crystallized Intelligence (Ge) recommended possible accommodations for 

learning new knowledge and vocabulary include: provide resources to help students 

participate in class discussion, provide prompts to enhance written expression, and 

provide preferential seating to enhance monitoring of comprehension. 

Long-Term Retrieval (Glr) recommended possible accommodations to improve 

associative memory and retrieval include: limit the amount of information to be learned 
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during an instructional session, provide reference sheets and/or a calculator during math 

computation, and use graphic organizers to reinforce associations between concepts. 

Short-Term Memory (Gsm) recommended possible accommodations to increase 

retention of plans for formation, transformation, or execution include: provide visual 

guides during oral presentations, provide lecture notes or arrange for peer-shared notes, 

provide a study guide to be completed during pauses in presentation, seat the student in a 

location away from distractions in order to optimize attention, provide extra time to copy 

information, read written directions aloud; and use graphic organizers to reinforce 

associations between concepts. 

Fluid Reasoning ( G.f) recommended possible accommodations to extend and 

refine knowledge include: provide assistance in a timely manner, provide assistance with 

functions throughout a task such as when there are changes in task demands, seat the 

student next to a peer helper who can provide assistance, and use graphic organizers to 

analyze relationships (such as cause and effect, compare and contrast, classification 

schemes, and sequential order). 

Auditory Processing (Ga) recommended possible accommodations to improve 

processing of auditory stimuli and phonological awareness include: provide a well 

managed classroom with control of extraneous activities that create auditory distractions 

and competing background noise, provide a peer assistant or buddy to assist with 

information when the student does not understand an oral communication, and provide 

preferential seating that supports monitoring of student comprehension. 
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Processing Speed (Gs) recommended possible accommodations to improve slow 

processing include: shorten directions; provide lecture outlines such as a formatted script 

of notes in which only key words need to be added; limit or structure copying activities; 

consider individualizing test taking, such as small group; provide extra time to read the 

text; provide extra time for processing; and provide extra time to complete assignments. 

Visual Processing (Gv) recommended possible accommodations to improve 

spatial relations, visualization, visual memory, closure speed, and spatial scanning 

include: provide spatial and sequential guides, provide visual markers to indicate starting 

location and organization, and provide graphic organizers to organize information. 

The use of accommodations based on the relationship between specific cognitive 

ability factor weaknesses and achievement weaknesses in an optimal supported inclusion 

classroom builds an interactive learning experience with enriched environmental support. 

The provision of these accommodations develop stronger neurological systems for 

academic learning as the access allows opportunity for higher levels of thinking to reflect 

cognitive development and express academic learning that improves student 

performance. 

Linking CHC to Intervention Tool 

The reauthorization of IDEIA (2004) states that one of its purposes is Hto ensure 

that educators and parents have the necessary tools to improve educational results for 

children with disabilities by supporting system improvement activities; coordinated 

research and personnel preparation" (p. 5) as well as to assess and ensure the 

effectiveness of efforts to educate children with and without disabilities. The Linking 
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CHC to Intervention Tool (Proctor & Albright, 20 I 0) assists in the organization and 

communication of recommendations by directly linking student performance results of an 

ability-oriented evaluation to improve student performance for children with and without 

disabilities (see Appendix A). 

Regardless of whether a student is identified as having SLD or not, converging 

evidence and organizing it into the Linking CHC to Intervention Tool is an effective way 

of choosing recommendations. The identification of a student's weaknesses and its 

association with specific learning problems should involve confirmed difficulties 

documented and supported by other sources of evidence such as school records, 

curriculum-based measurement, work samples, observations, and diagnostic interviews. 

An analysis of this convergence of evidence provides a framework for 

recommending interventions for the remediation of cognitive and/or academic difficulties 

and/or accommodations to access compensating skills to manage them. Committee 

decisions for developing recommendations are justified by supporting them with results 

of student assessment and data collection. Determination of the most appropriate context 

for application, schedule, and intensity of the recommendations stems from a clear 

understanding of the data (Flanagan & Mascolo, 2005). The Linking CHC to Intervention 

Tool provides possible interventions and accommodations applicable to meeting the 

needs of weaknesses associated in assessment results of both cognitive processing 

abilities and achievement skills. 

The Linking CHC to Intervention Tool can be used to organize students' cognitive 

and academic profiles in a manageable way. Furthermore, collaborative efforts between 
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assessment personnel, parents, special educators, general educators, and administrators 

can justify student needs to improve student performance based on assessment results 

through the use of the Linking CHC to Intervention Tool. When recommendations are 

written into the student's individual education plans (IEPs), the student's present 

learning, future environments, and curricular demands are considered. Instructional and 

accommodation provisions for the remediation and compensation of assessment results 

provide students with life-long learning abilities and skills that they can pass on 

intergenerationally. Therefore, this enriched learning environment will impact improved 

student performance for future learners. 

The Linking CHC to Intervention Tool provides educational diagnosticians, 

teachers, and parents with a quick view of the: (1) definition of each general intelligence 

factor of cognitive ability according to CHC theory, (2) general intelligence factor related 

achievement normative weaknesses, (3) relationship of each general intelligence factor to 

academic learning, and ( 4) recommended evidenced-based instructional interventions and 

accommodations based on CHC theory. The Linking CHC to Intervention Tool: 

Procedures for Documenting and Summarizing the Assessment Results and 

Recommendations (Proctor & Stephens, 2010) provides educational diagnosticians with 

guidelines for filling out the Linking CHC to Intervention Tool, as seen in Appendix B. 
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CHAPTER III 

METHODOLOGY 

This study examined to what extent educational diagnosticians, who are 

professional educational diagnosticians, possess knowledge on the relationship between 

academic learning and cognitive ability factors and to what extent they recommend 

possible interventions and accommodations related to the relationship between academic 

learning and cognitive ability factors. This study used a quasi-experimental mixed model 

methodology, which was organized into two phases. The first phase consisted of a 

quantitative descriptive design using survey methodology. A Likert scale instrumentation 

rated acquired skills for linking the relationship of CHC cognitive ability and academic 

learning on a 1-5 scale rating from "low" to "high", and extent of recommending 

instructional interventions and accommodations on a 1-5 point scale rating from "never" 

to "always". 

The second phase of the study consisted of a qualitative design utilizing focus group 

methodology. A Likert scale instrumentation used a 1-7 point scale rating from "not very 

important" to "very important" to answer how educational diagnosticians perceive their 

quality of training and preparation, and what barriers they encounter when linking 

Cattell-Hom-Carroll (CHC) theory to academic learning. 

The study design was submitted and approved by the Institutional Review Board 

(IRB) for Human Research Protection and met requirements for the protection of 
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individual's rights (see Appendix C). This chapter delineates (a) the purpose of the study, 

(b) the research questions, (c) assumptions, (d) a description of research participants, (e) 

the data collection procedures, and (f) the data analysis procedures. 

Purpose of the Study 

The purpose of this research study was four-fold: (I) to determine to what extent 

educational diagnosticians possess knowledge of Cattell-Hom-Carroll (CHC) theory of 

cognitive ability and its relationship to academic learning, (2) to determine to what extent 

educational diagnosticians recommend possible evidence-based instructional 

interventions based on CHC theory, (3) to determine to what extent educational 

diagnosticians recommend accommodations based on CHC theory, and ( 4) to determine 

educational diagnosticians' perceptions regarding their training and/or preparation 

programs and knowledge on how to recommend possible instructional interventions and 

accommodations based on the relationship between cognitive ability and academic 

learning as presented in CHC theory. 

This study design used a quasi-experimental mixed model methodology, which 

was organized into two phases. The first phase of this study was a descriptive quantitative 

design utilizing survey methodology. The second phase of the study was a qualitative 

design utilizing focus group methodology. 

Research Questions 

This study sought to answer the following four research questions: 

I. To what extent do educational diagnosticians possess knowledge on the 

relationship of academic learning to cognitive ability factors? 
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2. To what extent do educational diagnosticians recommend possible instructional 

interventions related to the relationship of academic learning to cognitive ability 

factors? 

3. To what extent do educational diagnosticians recommend accommodations 

related to the relationship of academic learning to cognitive ability factors? 

4. What are educational diagnosticians' perceptions regarding the quality of training 

and/or preparation programs related to the relationship between cognitive ability 

and academic learning as presented in Cattell-Horn-Carroll (CHC) theory? 

Assumptions 

This study assumed that the attitudes of educational diagnosticians influenced 

their choice of recommending instructional interventions and accommodations based on 

the relationship of CHC cognitive ability factors and academic learning. This study also 

assumed that the participants honestly responded to survey and focus group questions. 

Quantitative Phase 

Purpose of the Quantitative Phase 

The purpose of the quantitative phase was three-fold: ( 1) to determine to what 

extent educational diagnosticians possess knowledge of Cattell-Hom-Carroll (CHC) 

theory of cognitive ability and its relationship to academic learning, (2) to determine to 

what extent educational diagnosticians recommend possible evidence-based instructional 

interventions based on CHC theory, and (3) to determine to what extent educational 

diagnosticians recommend accommodations based on CHC theory. 
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Instrumentation 

The instrument used in the quantitative phase was a survey, Educational 

Diagnosticians' Perceptions on the Link between CHC Theory and Recommendations of 

Instructional Interventions and Accommodations. In the process of developing the 

instrument, a thorough literature review was conducted regarding the link between 

cognitive ability factors and academic learning based on CHC theory and possible 

recommendations related to this link between cognitive ability factors and academic 

learning. A Likert scale instrumentation rated acquired skills for linking the relationship 

of CHC cognitive ability and academic learning on a 1-5 point scale rating from "low to 

high", and extent of recommending instructional interventions on a 1-5 point scale rating 

from "never" to "always" (see Appendix D). 

Participants 

Survey participants consisted of current educational diagnosticians who 

professional educational diagnosticians. Permission from the professional educational 

diagnosticians organization was considered and granted during the January 30th board 

meeting in Austin, Texas (see Appendix F). The organization proclaims that "all 

registered members ... have a master's degree, certification as an Educational 

Diagnostician, classroom experience as a teacher for at least two years, practiced as an 

educational diagnostician at least two years and recommendations from five persons. 

Registration assures: professional experience, professional endorsements by peers, 

supervisors and consumers, successful completion of a competency examination, and 
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excellence above a level of competence" (Texas Professional Educational Diagnosticians, 

2010, p. I). 

Educational diagnosticians were asked to participate in the completion of the 

survey Educational Diagnosticians' Perceptions on the Link between CHC Theory and 

Recommendations of Instructional Interventions and Accommodations. The following 

statement was included on the survey for informed consent and voluntary participation in 

the survey: "I understand that the return of my completed survey constitutes my informed 

consent to act as a participant in this research." 

An email directory of all professional educational diagnostician members was 

provided by the organization. Members were recruited by email and invited to participate. 

The email provided information regarding the purpose of the study, the survey link, and 

directions for accessing the survey online. Educational diagnosticians were asked to 

participate in a focus group upon completion of the survey (see Appendix F). 

Participation in the survey and focus group was voluntary. 

The focus group participants were randomly selected from survey participants 

who volunteered to participate in the focus group meeting. Five participants, who were 

professional educational diagnosticians, completed survey, indicated their choice for 

participation in the focus group, and provided contact information. They were provided a 

consent form. Code names were assigned to protect the identity of focus group 

participants. Any identifying information was omitted from the field notes. 
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Data Collection Procedures 

The quantitative phase used an online survey for data collection to determine the 

validity of significant variables generated in survey research. The survey was distributed 

via online through PsychData to professional educational diagnosticians. The link to the 

survey was made available for approximately three weeks to allow participants ample 

time to respond during their leisure time. 

Demographic information was collected in the first section of the study. The 

second section consisted of a survey. A Likert scale approach was designed to investigate 

professional educational diagnosticians' acquired knowledge of linking the relationship 

of Cattell-Horn-Carroll (CHC) theory of cognitive ability and academic learning, and 

extent of recommending possible instructional interventions and accommodations based 

on this relationship between cognitive ability and academic learning. Three survey 

statements were developed with intent to address the first, second, and third research 

questions for this phase of the study. The survey statements address each of the seven 

cognitive ability factors. Research questions and their related survey statements were as 

follows: 

Research Question 1. To what extent do educational diagnosticians possess knowledge on 

the relationship of academic learning to the cognitive ability factors? 

Survey Question 1. I perceive my level of knowledge regarding the relationship of 

the general intelligence factor (G) to academic learning as: low, somewhat low, 

moderate, somewhat high, and high. 
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Research Question 2. To what extent do educational diagnosticians recommend 

possible instructional interventions related to the relationship of academic learning to 

cognitive ability factors? 

Survey Statement 2. Please indicate the extent to which you recommend the 

following possible instructional interventions related to the general intelligence factor ( c ): 

never, rarely, sometimes, often, and always. 

Research Question 3. To what extent do educational diagnosticians recommend 

accommodations related to the relationship of academic learning to cognitive ability 

factors? 

Survey Statement 3. Please indicate the extent to which you recommend the 

following possible accommodations related to the general intelligence factor (G): never, 

rarely, sometimes, often, and always. 

Participants were posed five choices as noted. After the data was collected, each 

choice was assigned a number from one to five. The data measuring acquired knowledge 

of linking the relationship of CHC theory of cognitive ability and academic learning used 

one to indicate "low", two to indicate "somewhat low", three to indicate "moderate", four 

to indicate "somewhat high", and five to indicate "high" levels of knowledge. The data 

measuring the extent to which professional educational diagnosticians recommend 

possible instructional interventions and accommodations used one to indicate "never", 

two to indicate "rarely", three to indicate "sometimes", four to indicate "often", and five 

to indicate "always" recommend instructional interventions and accommodations. 
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Data Analysis 

Quantitative data analysis consisted of descriptive statistics and a cross tabulation 

X2 test Statistical Package for Social Scientists (SPSS) software. The independent 

variables in this study consisted of the following demographic variables: ( 1) current 

position, (2) level of education, (3) period of educational diagnostician certification, (4) 

years of educational diagnostician experience, (5) district requirements for initial 

evaluations, (6) professional development focusing on linking CHC theory to academic 

learning, (7) educational diagnostician preparation program courses on linking CHC 

theory of cognitive ability to academic learning, (8) educational diagnostician 

certification program preparation, (9) mode of delivery, (I 0) gender, ( 11) ethnicity, (12) 

school district (urban, suburban, rural), and ( 13) regional Educational Service Center 

area. 

The dependent variables in this study were clustered within the following 

definable groups: ( 1) knowledge of the relationship between each of the seven cognitive 

ability factors and academic ability, (2) extent of recommending instructional 

interventions related to the relationship between academic learning and each of the seven 

cognitive ability factors, and (3) extent of recommending accommodations related to the 

relationship between academic learning and each of the seven cognitive ability factors. 

The seven cognitive ability factors include: (I) Crystallized Intelligence (Ge), (2) Long

Term Retrieval (Glr), (3) Short-Term Memory (Gsm), (4) Fluid Reasoning (G/), (5) 

Auditory Processing (Ga), (6) Processing Speed (Gs), and (7) Visual Processing (Gv). 
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Responses from the survey were analyzed using descriptive statistics and a cross 

tabulation xi test using Statistical Package for Social Scientists (SPSS) software. 

Descriptive statistics was used to organize the demographic information. A cross 

tabulation xi test was utilized to determine statistical significance between the set of 

dependent variables and the set of independent variables. In addition, Cronbach' s Alpha 

was utilized to determine inter-reliability of each instructional intervention and each 

accommodation based on the extent educational diagnosticians' recommend instructional 

interventions and accommodations related to the relationship of academic learning to 

each of the cognitive ability factors. 

Qualitative Phase 

Purpose of the Qualitative Phase 

The second source of data was a focus group. The purpose of the qualitative phase 

was to clarify how professional educational diagnosticians acquired knowledge of linking 

the relationship between cognitive ability factors and academic learning, and their 

recommendations of instructional interventions and accommodations. 

Focus Group Question Development 

Five focus group questions, two two-part and one one-part, were developed to 

obtain information about educational diagnosticians' knowledge of linking the 

relationship between cognitive ability factors and academic learning, and their 

recommendations of instructional interventions and accommodations. The five focus 

group questions were developed with intent to address the fourth research question for 
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this phase of the study. Each focus group question was preceded by a prompt. Research 

question four and its related focus group prompts and questions were as follows: 

Research Question 4. What are educational diagnosticians' perceptions regarding 

the quality of their training and/or preparation programs related to the relationship 

between cognitive ability and academic learning as presented in Cattell-Horn-Carroll 

(CH C) theory? 

Focus Group Prompt 1 A. Federal and State law requires that the identification of 

SLD only be considered when a student is not making progress in the general education 

curriculum after being provided with evidence-based classroom instruction. Knowledge 

on how to recommend possible instructional interventions and accommodations based on 

the relationship between cognitive ability factors and academic learning as presented in 

Cattell-Horn-Carroll (CHC) theory is an important competency for educational 

diagnosticians. 

Focus Group Question IA. Think back on the variety of ways you acquired 

knowledge and skills on the relationship between cognitive ability factors and academic 

learning reflected in the CHC theory. How did you acquire the knowledge and skills for 

linking cognitive ability factors with academic learning? 

Focus Group Prompt 1 B. You just described the specific learning experiences that 

help you link the relationship between cognitive ability factors and academic learning. 

Focus Group Question 1 B. What would have better prepared you to link the 

relationship between cognitive ability factors and academic learning? 
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Focus Group Prompt 2A. Federal and State law requires that the identification of 

a SLD only be considered when ~ student is not making progress in the general education 

curriculum after being provided with evidence-based classroom instruction. Knowledge 

on how to recommend possible instructional interventions and accommodations based on 

the relationship between cognitive ability factors and academic learning as presented in 

Cattell-Hom-Carroll (CHC) theory is an important competency for educational 

diagnosticians. Evidence-based instructional practices are "practices that are informed by 

research, in which the characteristics and consequences of environmental variables are 

empirically established and the relationship directly informs what a practitioner can do to 

produce a desired outcome" (Dunst, Trivette, & Cutspec, 2002, p. 3). 

Focus Group Question 2A. Think back on the variety of ways you acquired 

knowledge and skills of how to make recommendations of possible instructional 

interventions based on the relationship between cognitive ability factors and academic 

learning as presented in Cattell-Horn-Carroll (CHC) theory. What possible instructional 

interventions do you currently recommend based on CHC theory? 

Focus Group Prompt 2B. Federal and State law requires that the identification of 

SLD only be considered when a student is not making progress in the general education 

curriculum after being provided with evidence-based classroom instruction. Knowledge 

on how to recommend possible instructional interventions and accommodations based on 

the relationship between cognitive ability factors and academic learning as presented in 

Cattell-Horn-Carroll (CHC) theory is an important competency for educational 

diagnosticians. These accommodations provide support that helps the student access 
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instruction and curriculum for academic learning. Accommodations are "services or 

supports that [are] provided to help a student fully access the subject matter and 

instruction as well as to demonstrate what he or she knows" (Nolet & McLaughlin, 2000, 

p. 71). 

Focus Group Question 28. Think back on the variety of ways you acquired 

knowledge of how to make recommendations of possible instructional interventions 

based on the relationship between cognitive ability factors and academic learning as 

presented in Cattell-Hom-Carroll (CHC) theory. What possible accommodations do you 

currently recommend based on CHC theory? 

Focus Group Prompt 3. Federal and State law requires that the identification of 

SLD only be considered when a student is not making progress in the general education 

curriculum after being provided with evidence-based classroom instruction. Knowledge 

on how to recommend possible instructional interventions and accommodations based on 

the relationship between cognitive ability factors and academic learning as presented in 

Cattell-Hom-Carroll (CHC) theory is an important competency for educational 

diagnosticians. 

Focus Group Question 3. Think back on the variety of ways you acquired 

knowledge of how to make recommendations of possible instructional interventions 

based on the relationship between cognitive ability factors and academic learning as 

presented in Cattell-Hom-Carroll (CBC) theory. What barriers do you encounter when 

linking CHC theory to academic learning? 
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Focus Group Participants 

Professional educational diagnosticians were invited to participate in the focus 

group. The recruitment process for inclusion in a focus group was facilitated through the 

survey. The following statement was included on the survey for recruitment of focus 

group participants: "If you are an educational diagnostician in the State of Texas, and you 

would be willing to participate in a 60 to 90 minute focus group activity, please provide 

contact information so that a consent form can be provided." 

Five participants who returned the completed survey, and who indicated their 

choice for participation in one of the focus groups with a "Yes", were provided a Consent 

to Participate in Research form for participation in the focus group (see Appendix G). 

Focus Group Setting 

Focus group participants met in a conference room in the Dallas ISD. A focus 

group was held during available times after the educational diagnostician's work hours. 

Permission to use the conference room for the focus group was obtained from the director 

of Individual Evaluation and the supervisor of educational diagnosticians of the 

department of Special Education of Dallas ISD (see Appendix H). 

Focus Group Measures 

Two types of measurement systems were used to measure participants' responses. 

The first measure included written responses of participants gathered during the focus 

group meeting and categories of responses generated by participants and moderator, 

which was the primary researcher. Second, the Focus Group Questions, which included 
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individual participant rating and voting measures, were utilized to verify the importance 

of each category generated by the group (see Appendix I). 

Written response. The moderator stated each focus group prompt and asked each 

focus group question. The focus group participants recorded their individual responses on 

three by five inch color-coded sticky note cards using statements of seven words or less if 

possible. These sticky note-cards were clustered into sets of common traits by the 

participants and moderator. Each set of note-cards was given a categorical label 

determined by the participants. 

Voting and rating sheets. Five rating and voting sheets were developed that 

corresponded with research question four, which were discussed during the focus group 

meeting. Each rating and voting sheet had a two-part design. The purpose of the first part 

of each measurement sheet was to validate individual participant's perception of the 

importance of each category that had been generated by the group. After the categories 

were established, participant volunteers recorded each category on provided lines. A 

seven-point Likert scale with number values ranging from one as "not very important" to 

seven as "very important" were located to the right side of each line provided for the 

recording of each category. Participants circled a number according to how they rated the 

category when considering importance of the category. 

The purpose of the second part of each measurement sheet was for the moderator 

to determine the most important categories for each question according to participants~ 

votes. Blank lines were provided for participants to list their top choices from among the 

total set of categories. Participants were requested to vote for one-half of the most 
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important categories ( e.g., if the group had six categories, they were asked to vote for the 

three categories they valued most). 

Mctaplan Meeting and Agenda Procedures 

The lead researcher, as the moderator, opened the meeting with a warm welcome, 

introduction of the lead researcher as the moderator and participant volunteers; reviewed 

of the purpose of the meeting; and explained the importance of maintaining 

confidentiality for anything shared during the meeting. Written consent was obtained 

from all participant volunteers. Individual pocket folders were passed out to each 

participant that included the following items: Focus Group Discussion Protocol, five 

color-coded rating and voting sheets, the Linking CHC to Intervention Tool (Proctor & 

Albright, 2010), and the Linking CHC to Intervention Tool: Procedures.for Documenting 

and Summarizing the Assessment Results and Recommendations (Proctor & Stephens, 

20 I 0). Five sets of color-coded sticky note-cards were distributed. The sticky note-cards' 

colors corresponded to each of the five color-coded rating and voting sheets. 

Next, the moderator led the group of participants in reading and discussing the 

Focus Group Discussion Protocol (see Appendix J). During this time, concepts of the 

importance of linking the relationship of CHC cognitive ability factors to academic 

learning was highlighted, and possible recommendations of instructional interventions 

and accommodations based on the linking of CHC cognitive ability factor to academic 

learning was emphasized. The Metaplan Steps (Schnelle & Schnelle, 1973) were 

presented, as listed in Table 3. 
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Table 3 

The Metaplan Process 

Step Question 

Step 1 A question is stated. 

Step 2 Participants write thoughts and feelings on note cards. 

Step 3 Participants write clearly and neatly. 

Step 4 Write one idea per card. 

Step 5 Use 7 words or less if possible 

Step 6 The moderator collects and reads note-cards aloud and displays them on the 
wall. 

Step 7 The moderator, with participants' assistance, organizes the note cards into 
clusters or categories of thoughts, feelings. and opinions. 

Step 8 Participants may continue writing their thoughts during the clustering 
process. 

Step 9 

Step 10 

The moderator and participants discuss their thoughts, feelings, and ideas 
through the clustering process. 

The participants conclude the process by rating the categories according to 
how important they perceive them to be. They also rank their top categories 
according to perceived importance. 

After the steps were presented, the moderator modeled how participants were to 

record their responses. During the modeling, the moderator demonstrated asking the 
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participants to write down as many characteristics as they could think of that described 

their favorite learning environment. The moderator, modeling for participants, wrote her 

responses of up to seven words each on sticky note-cards. During the modeling, the 

moderator used the Think-Out-Loud instructional strategy as she wrote the responses onto 

the sticky note-cards. When she finished, the moderator read each of the responses. With 

the participants' help, the moderator began clustering responses into definable groups on 

a large presentation note pad. 

Once the modeling was concluded, the focus group questions were posed. Time 

was provided for participants to record responses and complete the focus group member 

rating and voting process. The following sequence of events occurred for each question 

posed during the focus group meeting. 

Recoding, voting, and rating of participants' responses. Participants recorded 

their individual written responses of up to seven words individually on three by five inch 

color-coded sticky note-cards. The recorded statements were reactions to particular 

questions that were posed by the group moderator. As the participants recorded their 

responses, the moderator collected the responses and posted them on the large 

presentation white dry-erase board, which served as the data collection center. The note

cards were individually read by the moderator and were clustered into similar sets by 

participants and the moderator. Each clustered group of the note-cards was given a name, 

which served as the categorical label. The categorical labels were also written on the 

large presentation white board using related color-coded dry-erase markers for each 

clustered group of note-cards. 
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In addition to clustering the note-cards, participants were directed to complete the 

Focus Group Member Rating and Voting Sheet. First, participants wrote each category 

onto their rating and voting sheets. Then, the participants rated each category individually 

on a Likert scale of one to seven as to the importance of the category. Second, 

participants were instructed to vote for one-half of the categories that they felt were most 

important. After all the questions were posed and the participants voted, the meeting 

ended with closing remarks, thanks, and appreciation from the moderator for the group's 

participation in the research project. 

Data collection procedures. Qualitative data analysis consisted of group ranks, 

mean ratings, and standard deviations for each generated category of written comments 

by focus group participants. Information was transcribed from field notes and categories 

of sorted responses, which were established during the Metaplan process. The Metaplan 

process is a facilitation method and communication model for groups of people, in which 

opinions are developed to build a common understanding for optimal problem solving. 

Objectives, recommendations, and action plans are formulated by the participants to 

focus on a problem and possible solutions (Schnelle & Schnelle, 1973 ). The primary 

investigator as the moderator and participants reviewed the field notes to clarify meaning 

and identify keywords and phrases for common themes. These thematic responses were 

sorted into categories during the focus group discussion. The outcomes of the qualitative 

data were reported in the form of a narrative description to reveal what specific 

educational diagnosticians perceive to be the quality of their training and/or preparation 
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programs, and knowledge on the relationship·between cognitive ability and academic 

learning as presented in Cattell-Hom-Carroll theory. 

Data analysis. The data collected from the results of each individual participant's 

rating and voting sheets were documented on the Focus Group Results form for 

calculating group results. Data analysis consisted of ranking the top four most important 

categories based on the group total of each individual participant's ranking of each of the 

categories. From the rating sheets, a mean rating was calculated for each category by 

tallying the number values the participants circled for a particular category, and dividing 

the total number by the number of persons who had responded. Next, standard deviations 

were calculated for each of the individual categories. 

Following the focus group meeting, the moderator analyzed the rating and voting 

sheets. A tally mark systemization process was utilized to determine how each participant 

ranked his/her choice of top categories determined by the group. Each time a category 

appeared on a participant's voting sheet, a tally mark of the number one was marked for 

each category on the Focus Group Results data collection form. The category with the 

most tally marks received the group rank of one; the next category with the highest 

number received the group rank of 2; and so forth (see Appendix K). 
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CHAPTER IV 

RESULTS 

The purpose of this research study was four-fold: (I) to determine to what ·extent 

educational diagnosticians possess knowledge of Cattell-Horn-Carroll (CHC) theory of 

cognitive ability and its relationship to academic learning, (2) to determine to what extent 

educational diagnosticians recommend possible evidence-based instructional 

interventions based on CHC theory, (3) to determine to what extent educational 

diagnosticians recommend accommodations based on CHC theory, and ( 4) to determine 

educational diagnosticians' perceptions regarding their training and/or preparation 

programs and knowledge on how to recommend possible instructional interventions and 

accommodations based on the relationship between cognitive ability and academic 

learning as presented in Cattell-Hom-Carroll (CHC) theory. The results section provides 

a description of the research findings. Participant demographic data and analysis of the 

research questions are presented through a quantitative perspective (Quantitative Phase). 

Focus group findings and analysis of the related research question are presented through 

a qualitative perspective (Qualitative Phase). A summary of the results follows. 

Quantitative Phase 

Purpose 

The purpose of the quantitative phase was three-fold: (1) to determine to what 

extent educational diagnosticians possess knowledge of Cattell-Hom-Carroll (CHC) 

theory of cognitive ability and its relationship to academic learning, (2) to determine to 
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what extent educational diagnosticians recommend possible evidence-based instructional 

interventions based on CHC theory, and (3) to determine to what extent educational 

diagnosticians recommend accommodations based on CHC theory. An online survey was 

completed by 42 participants who were professional educational diagnosticians. 

Survey Participants 

Survey participants consisted of current professional educational diagnosticians. 

The organization proclaims that "all registered members ... have a master's degree, 

certification as an Educational Diagnostician, classroom experience as a teacher for at 

least two years, practiced as an educational diagnostician at least two years, and [has] 

recommendations from five persons. Registration assures professional experience; 

professional endorsements by peers, supervisors, and consumers; successful completion 

of a competency examination; and excellence above a level of competence" (Texas 

Professional Educational Diagnosticians, 2010, p. 1 ). 

A total of 56 participants started the survey instrument, and 42 completed all 21 

questions. The organization of professional education diagnosticians membership 

consisted of approximately 500 active members; therefore, the 42 participants 

represented 8.4 percent of member population. In addition, the 42 participants serviced 

districts from 12 of the 20 Regional Education Service Centers, which represented 60 

percent of Regional Education Service Center areas of Texas. For the purpose of this 

study, the 42 participants who competed the survey instrument were used for 

demographic and analysis of the data collection. 
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Frequencies and percentages were collected to identify participants' educational 

diagnostician assignments (see Table 4). Most participants served all grade levels at 

either elementary, middle, or high school levels. However, more participants reported 

having educational diagnostician assignments only in elementary schools than only in 

middle or high schools respectively. 28.5% of the population served all district grade 

levels including elementary, middle, and high schools. 

Table 4 

Frequency and Percent of Population for Participants' Assignments 

Assignments 

Pre-K - 5th Grade 

6th 
- 8th Grade 

9th 
- 12th Grade 

Other 

Other-All Grade Levels 

Other-Pre-K - 8th Grade 

Other-K - 6th Grade 

Other-ECI/Child Find: 3 years - 1st
; 6th 

- 8th Grade 

Other-University Instructor 

Other-District Special Education Director 

Other-Assistant Director of Special Education 

Other-ESL Teacher 

N 

11 

6 

4 

21 

12 

1 

I 

1 

2 

2 

1 

% 

26.2 

14.3 

9.5 

50.0 

28.6 

2.4 

2.4 

2.4 

4.8 

4.8 · 

2.4 

2.4 

Note: ECI= Early Childhood Intervention Services; ESL=English as a Second Language 
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Frequencies and percentages were collected to identify participants' regional 

Educational Service Center (ESC) serving the school districts in which participants serve. 

Regional ESCs and locations are illustrated in Figure 17. Sixty percent of participants 

served in regional ESCs throughout Texas (see Table 5). The largest population (49.9%) 

of educational diagnosticians served districts in regional ES Cs of North central Texas 

including: Region 10, Region 11 and Region 12. Districts in East Texas regional ESCs 

had the next largest population (28.6%) including: Region 4, Region 6 and Region 7. In 

contrast, significantly smaller populations of participants served districts in North Texas 

ESCs ( 4.8%), Region 17; West Texas ESCs (7.1 %) , Region 19; and South Texas 

(9.6%): Region 2, Region 3, Region 13 and Region 20. 

1 Edinbus:g 
2 Comus Christi 
3 \'ictoria 
.t Houston 
5 Beaumont 
6 Hunts,illt 
7 Kilgore 
S Mt. Pleasant 
9 Wichita Falls 
10 pjcha.rdson 
11 Fort \r orth 
12\\'aco 
13 Austin 
l.t Abilene 
15 San Angelo 
16 Amarillo 
17 Lubbock 
1S Midland 
19 Et Paso 
20 San Antonio 

Figure 17. Texas Education Agency: Regional Education Service Centers (ESCs). 
Retrieved from http://ritter.tea.state.tx.us/ESC 
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Table 5 

Frequency and Percent of Population Serving School Districts in the Texas 

Regional Educational Service Centers (ESCs) 

ESC Location N 

Edinburg 0 

2 Corpus Christi 1 

3 Victoria 

4 Houston 6 

5 Beaumont 0 

6 Huntsville 2 

7 Kilgore 4 

8 Mt. Pleasant 0 

9 Wichita Falls 0 

10 Richardson/Dallas 10 

11 Fort Worth 8 

12 Waco 3 

13 Austin 1 

14 Abilene 0 

15 San Angelo 0 

16 Amarillo 0 

17 Lubbock 2 

95 

% 

0.0 

2.4 

2.4 

14.3 

0.0 

4.8 

9.5 

0.0 

0.0 

23.8 

19.0 

7.1 

2.4 

0.0 

0.0 

0.0 

4.8 

( continued) 



Table 5, continued 

Frequency and Percent of Population Serving School Districts in the Texas Regional 

Educational Service Centers (ESCs) 

ESC 

18 

19 

20 

Total 

Location 

Midland 

El Paso 

San Antonio 

N 

0 

3 

1 

12 

% 

0.0 

7.1 

2.4 

100 

Frequencies and percentages were collected to identify participants' ethnicity and 

were recorded in Table 6. As noted in Table 6, six options were available to represent the 

participants' ethnic heritage: "Caucasian," "Hispanic," "African American," "Asian

Pacific Islander," "Native American," and "Other." The ethnicity of the participants was 

primarily Caucasian, Hispanic, and Hispanic mixtures. Significantly more educational 

diagnosticians were Caucasian than Hispanic or Hispanic mixtures. In terms of gender, 

95.2% of the participants were female and 4.8% were male; therefore, significantly more 

participants were female compared to male. 

Five demographic statements on the survey instrument addressed the participants' 

education. Frequencies and percentages were collected for the first statement pertaining 

to education. As seen in Table 7, most of the participants received a master's degree plus 
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post-master's hours compared to some who received a master's degree, and a very few 

who received a doctoral degree. 

Table 6 

Frequency and Percent of Population for Participants' Ethnicity 

Ethnicity 

Caucasian 

Hispanic 

Other: Hispanic and Caucasian/Mexican American 

Table 7 

Frequency and Percent of Population for Level of Education 

Education Level 

Master's Degree 

Master's Degree plus Post-Master's Hours 

Doctoral Degree 

N 

39 

2 

N 

14 

25 

3 

% 

92.9 

2.4 

4.8 

% 

33.3 

59.5 

7.1 

Frequencies and percentages were collected for the second statement pertaining 

to the participants' period of educational diagnostician certification (see Table 8). As 
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seen in Table 8, many participants (26.2%) received their certification between 2000 and 

2008, around the time of the No Child Left Behind Act of 2002 (Public Law l 07-110) 

and the reauthorization of IDEIA 2004. Most participants ( 45.2) received their 

certification between 1990 and I 999 which was around the time of the reauthorization of 

IDEA 1997. Fewer participants (16.7%) received their certification between 1980 and 

1989, during the Education for All Handicapped Children Act of 1975 (Public Law 94-

142). The fewest participants (I 1.9%) received their certification prior to I 980, around 

the time of the enactment of Public Law 94-142. 

Table 8 

Frequency and Percent of Population for Period of Educational Diagnostician 

Certification 

Period of Certification N % 

2005-2008 2 4.8 

2000-2004 9 21.4 

1995-1999 10 23.8 

1990-1994 9 21.4 

1985-1989 2 4.8 

1980-1984 5 11.9 

Prior to 1980 5 11.9 
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Frequencies and percentages were collected for the third statement pertaining to 

the participants' years of educational diagnostician experience (see Table 9). As revealed 

in Table 9, a very few of the participants (7.1%) had been practicing as an educational · 

diagnostician for two to five years under the reauthorization of IDEIA 2004 (Public Law 

108-446). Most participants (38.1 %), who had been practicing as an educational 

diagnostician for 2 to IO years, began serving districts around the time of the No Child 

Left Behind Act of2002 (Public Law 107-110. 

Table 9 

Frequency and Percent of Population for Years of Educational Diagnostician 

Experience 

Years of Experience N % 

2-5 3 7.1 

6-10 13 31.0 

11-15 13 31.0 

16-20 3 7.1 

21+ 10 23.8 

Fewer participants (31 %), who had been practicing between 11-15 years, began 

serving districts around the time of the reauthorization of IDEA 1997 (Public Law 105-

17), and participants (30.9%), who had been practicing for 16 or more years, began 

serving districts under the Education for All Handicapped Children Act of 1975 (Public 
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Law 94-142). Therefore, most of the participants ( 61. 9%) had been serving as an 

educational diagnostician during major changes of three or more public law enactments. 

Frequencies and percentages were collected for the fourth statement pertaining to 

the participants' educational diagnostician certification program preparation received (see 

Table 10). Most of the educational diagnosticians received university based education 

certification programs compared to a significant fewer participants who received 

alternative based or other certification programs. 

Table 10 

Frequency and Percent of Population for Education Certification Program 

Preparation 

Certification Program 

University Based 

Alternative Based 

Other 

N 

38 

2 

2 

% 

90.5 

4.8 

4.8 

Frequencies and percentages were collected for the fifth statement pertaining to 

the participants' instructional mode of delivery for the educational diagnostician 

certification program (see Table 11 ). Most of the educational diagnosticians received 

total face-to-face instruction (97.6%) compared to the participant who received a mixture 

of face-to-face and online/web-based instruction (2.4%). 
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Table 11 

Frequency and Percent of Population for Mode of Delivery 

Model of Delivery 

Total Face-to-Face 

Total Online/Web-Based 

Mixture of Face-to-Face and Online/Web-Based 

N 

41 

0 

1 

% 

97.6 

0.0 

2.4 

Three demographic questions on the survey instrument referred to the use and 

training of CHC Theory based assessment. Frequencies and percentages were collected 

for a first question pertaining to the use and training of CHC Theory based assessment. 

Information representing participants' district's requirements for initial evaluations is 

reported in Table 12. Results revealed that most participants used CHC theory based 

pattern of strengths and weaknesses. Fewer participants used Cross Battery or a 

combination of CHC theory based pattern of strengths and weaknesses and Cross Battery 

retrospectively compared to other district requirements for initial evaluations. 
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Table 12 

Frequency and Percent of Population for District Requirements for Initial Evaluations 

District Requirement 

CHC Theory Based Pattern of Strengths and Weaknesses 

Cross Battery 

16 Point Discrepancy 

Other Total 

Other-Both CH C and Cross Battery 

Other-CHC Only Narrow Bands 

Other-Glen Hales Cognitive Processing Model 

Other-Not Applicable 

•'f 

N 

23 

8 

10 

6 

1 

2 

% 

54.8 

19.0 

2.4 

23.8 

14.3 

2.4 

4.8 

2.4 

Frequencies and percentages were collected for the second question pertaining to 

the use and training of CHC Theory based assessment. Information representing the 

participants' university based educational diagnostician certification program training in 

linking CHC theory of cognitive ability to academic learning is reported in Table 13. 

Most of the participants received no university based certification program training 

(73.8%). Of the few educational diagnosticians who did receive university training, only 

a very few participants (9 .6%) received one course with one to several sessions and 

16. 7% received two or more courses with one to several sessions each. Although most of 

the participants did not receive university training in linking CHC Theory of cognitive 
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ability to academic learning, most diagnosticians received professional development 

training. 

Table 13 

Frequency and Percent of Population for University Based Educational Diagnostician 

Cert(ficalion Program Training in Linking CHC Theory of Cognitive Ability to 

Academic Learning 

University Based Certification Program Training N % 

No course or sessions of a course 31 73.8 

One course with one session 2 4.8 

One course with several sessions 2 4.8 

Two or more courses with one session 2 4.8 

Two or more courses with several sessions each 5 11.9 

Frequencies and percentages were collected for a third question pertaining to the 

use and training of CHC Theory based assessment. Information representing the 

participants' professional development focusing on linking CHC theory of cognitive 

ability to academic learning received during the last two school years is reported in Table 

14. Most educational diagnosticians (97.2%) received professional development in 

regards to linking CHC theory of cognitive ability to academic learning within the last 

two school years. Half of the participants received more than three days (more than 18 
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hours) of professional development training compared to fewer participants who received 

two to three days (7 to 18 hours) and one to six hours. Very few participants received 

only one day or less (1 to 6 hours). 

Table 14 

Frequency and Percent of Population/or Professional Development in Linking CHC 

Theory of Cognitive Ability to Academic Learning 

Professional Development Training N % 

None 2 4.8 

Between 1 and 3 Hours 3 7.1 

One Day ( 4 to 6 Hours) 2 4.8 

Two to Three Days (7 to 18 Hours) 14 33.3 

More than Three Days (More than 18 Hours) 21 50.0 

Preliminary Data Analysis 

Responses from the survey were analyzed using descriptive statistics and cross 

tabulation X2 test. Mean scores, standard deviations, and percentages were utilized for 

responses to research questions 1 through 3. Descriptive analysis was used to explore 

educational diagnostician's (1) knowledge on the Relationship of Academic Learning to 

the Cognitive Ability Factors, (2) extent of recommending instructional interventions 

related to the relationship of Academic Learning to the Cognitive Ability Factors, and (3) 
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extent of recommending accommodations related to the relationship of Academic 

Learning to the Cognitive Ability Factors. The seven cognitive ability factors pertaining 

to recommendations included: (I) Crystallized Intelligence (Ge), (2) Long-Term 

Retrieval (Glr), (3) Short-Term Memory (Gsm), (4) Fluid Reasoning (Gf), (5) Auditory 

Processing (Ga), (6) Processing Speed (Gs), and (7) Visual Processing (Gv). 

A cross tabulation X2 test was conducted to examine the extent to which 

educational diagnostician level of education, year of educational diagnostician 

certification, years of educational diagnostician experience, educational diagnostician 

certification program preparation, mode of delivery, and regional Educational Service 

Center area influenced their knowledge of the relationship between each of the seven 

cognitive ability factors and academic ability and on recommending instructional 

interventions and accommodations. The only statistically significant findings related to 

( 1) the extent possessed knowledge of the relationship between each of the seven 

cognitive ability factors and academic ability, (2) the extent of recommending 

instructional interventions related to the relationship between academic learning and each 

of the seven cognitive ability factors, and (3) the extent of recommending 

accommodations related to the relationship between academic learning and each of the 

seven cognitive ability factors are reported. 

Definitive Analysis 

The survey used a Likert scale approach designed to investigate professional 

educational diagnosticians for thier acquired knowledge of linking the relationship of 

Cattell-Hom-Carroll (CHC) theory of cognitive ability and academic learning. 
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Additionally the survey examined the extent possible of recommending instructional 

interventions and accommodations based on this relationship between cognitive ability 

and academic learning. After the data was collected, each choice was assigned a number 

from one to five. 

Extent of knowledge. The data in tables 15 and 16 measure acquired knowledge 

on the relationship of academic learning and each of the seven cognitive ability factors. 

Scores reflect "I" to indicate "low", "2" to indicate "somewhat low", ''3" to indicate 

"moderate", "4" to indicate "somewhat high", and "5" to indicate "high" levels of 

knowledge. 

Table 15 

Educational Diagnosticians' Extent of Knowledge on the Relationship between Academic 

Learning and Cognitive Ability Factors (G; N=42) 

Relationship of Academic Learning to Range Mean SD 

Crystallized Intelligence (Ge) 2-5 3.71 .83 
Long-Term Retrieval (Glr) 3-5 3.69 .72 
Short-TermMemory (Gsm) 2-5 3.60 .77 
Fluid Reasoning (Gf) 2-5 3.71 .81 
Auditory Processing (Ga) 2-5 3.62 .79 
Processing Speed (Gs) 2-5 3.71 .81 
Visual Processing (Gv) 2-5 3.57 .83 
Total 3.66 .79 

Note. Range I =Low, 2=Somewhat Low, 3=Moderate, 4-Somewhat High, 5=High 
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Tables 15 and 16 reported the extent of knowledge on the relationship of 

academic learning to each of the seven cognitive ability factors. These tables respond to 

research question one: To what extent do educational diagnosticians possess knowledge 

on the relationship of academic learning to the cognitive ability factors? Forty-two 

participants answered the questions. As shown in Table 15, range, mean and standard 

deviation scores were calculated on a scale of "low" to "high" to explore the extent to 

which educational diagnosticians possessed knowledge on the relationship between 

academic learning and each of the seven cognitive ability factors. Results revealed that 

participants reported high levels of acquired knowledge on each of these relationships 

with very little variance among responses. 

Table 16 

Percent of Educational Diagnosticians Who Report Knowledge on the Relationship 

<?f Academic Learning to the Cognitive Ability Factors (G; N=42) 

% % % % 
Relationship of Academic L SL M SH 
Leaming to: 1 2 3 4 

Crystallized Intelligence (Ge) 0.0 4.8 38.1 38.1 

Long-Term Retrieval (G/r) 0.0 0.0 45.2 40.5 

Short-Term Memory (Gsm) 0.0 4.8 42.8 40.5 

Fluid Reasoning (Gt) 0.0 2.4 42.9 35.7 

Auditory Processing (Ga) 0.0 2.4 49.9 31.0 

Processing Speed (Gs) 0.0 2.4 42.9 35.7 

Visual Processing (Gv) 0.0 7.1 42.9 35.7 

Total % Average 0.0 3.4 43.6 36.7 

Note: L=Low, SL=Somewhat Low, M=Moderate, SH=Somewhat High, H=High 
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19.0 
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11.9 
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Percentages were used to report the extent to which educational diagnosticians 

possessed knowledge on the relationship of academic learning and each of the seven 

cognitive ability factors, as seen in Table 16. Results revealed that a high percent (92. 9%-

100%) of participants considered their extent of knowledge on each of these relationships 

'"moderate" to "high." Therefore, very few participants reported the extent of their 

knowledge as between "low" and "somewhat low". Total percent averages disclose that 

most participants considered their knowledge as "moderate" to "somewhat high". 

Extent of recommending instructional interventions. The data in tables I 7 to 

32 measure the extent to which professional educational diagnosticians recommend 

possible instructional interventions related to the relationship of academic learning to 

each of the seven cognitive ability factors. Scores reflect "I" to indicate "never", "2" to 

indicate "rarely", "3" to indicate "sometimes", "4" to indicate "often", and '"5" to indicate 

"al ways." 

Tables 17 through 32 reported the extent of recommending instructional 

interventions related to the relationship of academic learning to each of the seven 

cognitive ability factors. These tables respond to research question two: To what extent 

do educational diagnosticians recommend possible instructional interventions related to 

the relationship of academic learning to the cognitive ability factors? Forty-two 

participants answered the questions. 

Crystallized intelligence (Ge). Tables 17 and 18 reported the extent to which 

educational diagnosticians recommend possible instructional interventions related to the 

relationship between academic learning and crystallized intelligence (Ge). The range, 
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mean, and standard deviation scores were calculated on a scale of "never" to "always" in 

Table 17. Results revealed that participants reported recommending these instructional 

interventions related to this relationship with very little variance. The intervention: 

develop word consciousness, the awareness of, and interest in, words and their meanings 

had the most variability. 

Table 17 

Extent to ·which Educational Diagnosticians Recommend Instructional Interventions 

Based on the Relationship between Academic Learning and Crystallized Intelligence 

(Ge; N=42) 

Instructional Interventions Range Mean SD 

Create a language and experience rich environment 1-5 4.17 .93 

Relate new information to acquired knowledge 3-5 4.29 .64 

Assess prior knowledge before introducing new topics 3-5 4.36 .62 
or concepts 

Provide frequent exposure and practice to words 2-5 4.12 .89 

Pre-teach relevant vocabulary/background information 2-5 4.45 .63 

Develop word consciousness, the awareness of and 1-5 3.57 1.15 
interest in words and their meanings 

Provide explicit vocabulary instruction such as the 1-5 3.97 .92 
meaning of common prefixes, suffixes, root words 

Incorporate interests and prior knowledge experiences 
into instructional activities. 

1-5 4.12 .86 

Provide clear and concise language when presenting 2-5 4.33 .75 
concepts 

Check for understanding to ensure comprehension 3-5 4.50 .71 

Total Average 4.19 .81 

Note: Range l=Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always 
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Table 18 

Percent of Educational Diagnosticians Who Report Recommending Instructional 

Interventions Based on the Relationship between Academic Learning and 

Crystallized Intelligence (Ge; N=42) 

% % % % % 
N R s 0 A 

Instructional Interventions 1 2 3 4 5 

Create a language and experience rich 
2.4 0.0 21.4 31.0 45.2 

environment 

Relate new information to acquired 0.0 0.0 9.5 52.4 38.1 
knowledge 

Assess prior knowledge before 0.0 0.0 7.1 50.0 42.9 
introducing new topics or concepts 

Provide frequent exposure and practice 0.0 7.1 11.9 42.9 38.1 
to words 

Pre-teach relevant 0.0 2.4 0.0 47.6 50.0 
vocabulary /background information 

Develop word consciousness, the 
4.8 14.3 23.8 33.3 23.8 awareness of and interest in words and 

their meanings 

Provide explicit vocabulary instruction 
such as the meaning of common 2.4 4.8 14.2 50.0 28.6 
prefixes, suffixes, root words 

Incorporate interests and prior 
2.4 2.4 9.5 52.4 33.3 knowledge experiences into 

instructional activities. 

Provide clear and concise language 0.0 2.4 9.5 40.5 47.6 
when presenting concepts 

Check for understanding to ensure 0.0 0.0 11.9 26.2 61.9 
comprehension 

Total % Average 1.2 3.3 11.9 42.6 41.0 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 
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Percentages were used to report the extent to which educational diagnosticians 

recommended possible instructional interventions related to the relationship between 

academic learning and crystallized intelligence (Ge), as seen in Table 18. Results 

revealed that a high percentage (80.9%-100.00%) of participants reported recommending 

these instructional interventions related to this relationship as between "sometimes" and 

"always." Therefore, very few participants rep01ted recommending these instructional 

interventions related to this relationship as between "never" and "rarely." Overall total 

percentage averages disclose that most participants reported recommending these 

instructional interventions related to this relationship as between "often" and "always". 

Lo11g-term retrieval (G/r). Tables· 19 and 20 reported the extent to which 

educational diagnosticians recommend possible instructional interventions related to the 

relationship between academic learning and long-term retrieval (Glr): The range, mean, 

and standard deviation scores were calculated on a scale of "never" to "always" in Table 

19. Results revealed that participants reported recommending these instructional 

interventions related to this relationship with very little variance. The interventions: 

check to ensure that the student has retained sufficient information/or independent work 

and emphasize concept mastery understood instead of rote memory for rote information 

in grading rubrics retrospectively had the most variability. 
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Table 19 

Extent to which Educational Diagnosticians Recommend Instructional Interventions 

Based on the Relationship between Academic Learning and Long-Term Retrieval 

(Glr: N=42) 

Instructional Interventions Range Mean SD 

Teach memory aids such as verbal 
mediation or rehearsal and mnemonic 2-5 4.24 .82 
strategies 

Provide over-learning through review and 
2-5 4.17 .76 

repetition 

Provide a list of steps that will help 
organize learning behavior and facilitate 2-5 3.98 .84 
recall 

Provide multi-sensory learning using 
visual, kinesthetic, vocal, and auditory 2-5 4.12 .83 
channels as appropriate for the student 

Emphasize concept mastery understood 
instead of rote memory for rote 1-5 3.62 1.10 
information in grading rubrics 

Check to ensure that the student has 
retained sufficient information for 1-5 3.71 1.11 
independent work 

Provide immediate feedback 3-5 4.12 .77 

Total Average 3.99 .89 

Note: Range 1 =Never, 2=Rarely, )=Sometimes, 4=Often, 5=Always 
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Table 20 

Percent of Educational Diagnosticians Who Report Recommending Instructional 

Interventions Based on the Relationship between Academic Learning and 

Long-Term Retrieval (Glr; N=42) 

% % % % % 
N R s 0 A 

Instructional Interventions 1 2 3 4 5 

Teach memory aids such as verbal 
mediation or rehearsal and 0.0 2.4 16.7 35.7 45.2 
mnemonic strategies. 

Provide over-learning through 
0.0 2.4 14.3 47.6 35.7 

review and repetition. 

Provide a list of steps that will help 
organize learning behavior and 0.0 4.8 21.4 45.2 28.6 
facilitate recall 

Provide multi-sensory learning 
using visual, kinesthetic, vocal, 

0.0 4.8 14.3 45.2 35.7 
and auditory channels as 
appropriate for the student 

Emphasize concept mastery 
understood instead of rote memory 4.8 11.9 21.4 40.5 21.4 
for rote information in grading 
rubrics 

Check to ensure that the student 
has retained sufficient information 7.1 4.8 21.4 42.9 23.8q 
for independent work 

Provide immediate feedback 0.0 0.0 23.8 40.5 35.7 

Total % Average 1.7 4.4 19.1 42.5 32.3 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 
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Percentages were used to report the extent to which educational diagnosticians 

recommended possible instructional interventions related to the relationship between 

academic learning and long-term retrieval (Glr), as seen in Table 20. Results revealed 

that a high percentage (83.3%-100.00%) of participants reported recommending these 

instructional interventions related to this relationship as between "sometimes" and 

"always." Therefore, very few participants reported recommending these instructional 

interventions related to this relationship as between "never" and "rarely." Overall total 

percentage averages disclose that most participants reported recommending these 

instructional interventions related to this relationship as between "often" and "always". 

Sltort-term memory (Gsm). Tables 21 and 22 reported the extent to which 

educational diagnosticians recommend possible instructional interventions related to the 

relationship of academic learning to short-term memory ( Gsm ). The range, mean and 

standard deviation scores were calculated on a scale of "never" to "always" in Table 21. 

Results revealed that participants reported recommending these instructional 

interventions related to this relationship with very little variance. The interventions: check 

for understanding of concepts through practice and talk-alouds and teach strategies to 

increase understanding and retention of concepts such as self talk, and creating lists of 

procedures or steps retrospectively had the most variability. 
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Table 21 

Extent to which Educational Diagnosticians Recommend Instructional Interventions 

Based on the Relationship between Academic Learning and Short-Term Memory 

(Gsm; N=42) 

Instructional Interventions Range Mean SD 

Teach strategies to increase understanding 
and retention of concepts such as self talk 1-5 3.93 1.00 
and creating lists of procedures or steps. 

Teach memory strategies such as 
chunking, verbal rehearsal, and visual 2-5 4.33 .75 
imagery. 

Gain the student's attention before stating a 
2-5 4.24 .82 

direction 

Encourage the student to ask for directions 
or information to be repeated if not 2-5 4.09 .82 
understood or remembered 

Keep oral directions short and simple 3-5 4.45 .55 

Have the student repeat or paraphrase 
3-5 4.12 .74 

directions 

Provide visual aids such as written 
3-5 4.21 .68 

directions for assignments. 

Provide over-learning through review and 
2-5 3.93 .84 

repetition 

Check understanding of concepts through 
1-5 3.69 1.09 

practice and talk-alouds 

Provide immediate feedback 2-5 4.12 .86 

Total Average 4.11 .82 

Note: Range 1 =Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always 
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Table 22 

Percent of Educational Diagnosticians Who Report Recommending Instructional 

Interventions Based on the Relationship between Academic Learning and 

Short-Term Memory (Gsm; N=42) 

% % % % % 
N R s 0 A 

Instructional Interventions 1 2 3 4 5 

Teach strategies to increase 
understanding and retention of 2.4 4.8 23.8 35.7 33.3 
concepts such as self talk, and creating 
1 ists of procedures or steps. 

Teach memory strategies such as 
0.0 2.4 9.5 40.5 47.6 chunking, verbal rehearsal, and visual 

imagery. 

Gain the student's attention before 0.0 2.4 16.7 35.7 45.2 
stating a direction 

Encourage the student to ask for 
directions or information to be 0.0 4.8 14.3 47.6 33.3 
repeated if not understood or 
remembered 

Keep oral directions short and simple 0.0 0.0 2.4 50.0 47.6 

Have the student repeat or paraphrase 0.0 0.0 21.5 45.2 33.3 
directions 

Provide visual aids such as written 0.0 0.0 14.3 50.0 35.7 
directions for assignments. 

Provide over-learning through review 0.0 2.4 30.9 38.1 28.6 
and repetition 

Check understanding of concepts 4.8 7.1 
through practice and talk-alouds 

28.6 33.3 26.2 

Provide immediate feedback 0.0 2.4 23.8 33.3 40.5 

Total % Average 0.7 2.6 18.7 40.9 37.1 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 
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Percentages were used to report the extent to which educational diagnosticians 

recommended possible instructional interventions related to the relationship between 

academic learning and short-term memory (Gsm), as seen in Table 22. Results revealed 

that a high percentage (88.1%-100.00%) of participants reported recommending these 

instructional interventions related to this relationship as between "sometimes" and 

Halways." Therefore, very few participants reported recommending these instructional 

interventions related to this relationship as between "never" and "rarely." Overall total 

percentage averages disclose that most participants reported recommending these 

instructional interventions related to this relationship as between "often" and "always". 

Fluid reasoning (GI). Tables 23 and 24 reported the extent to which educational 

diagnosticians recommend possible instructional interventions related to the relationship 

of academic learning to fluid reasoning (Gf). The range, mean, and standard deviation 

scores are calculated on a scale of "never" to "always" in Table 23. Results revealed that 

participants reported recommending these instructional interventions related to this 

relationship with very little variance. The interventions: use metacognitive skills, such as 

reflective discussions, thought journals, and self-questioning techniques and use multiple 

and complex systems of retrieval and integration, such as compare, classify, abstract, 

induce, deduct, analyze perspectives had the most variability. 

Percentages were used to report the extent to which educational diagnosticians 

recommended possible instructional interventions related to the relationship between 

academic learning and fluid reasoning (Gf), as seen in Table 24. Results revealed that a 

high percentage (85.8%-100.00%) of participants reported .recommending these 
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instructional interventions related to this relationship as between "sometimes" and 

"always." Therefore, very few participants reported recommending these instructional 

interventions related to this relationship as between "never" and "rarely." Overall total 

percentage averages disclose that most participants reported recommending these 

instructional interventions related to this relationship as between "often" and "always". 

Table 23 

Extent to which Educational Diagnosticians Recommend Instructional Interventions 

Based on the Relationship between Academic Learning and Fluid Reasoning 

(Gf; N=42) 

Instructional Interventions Range Mean SD 

Teach problem-solving techniques in the contexts 1-5 4.17 .96 
in which they are most likely to be applied 

Provide over-learning through repetition and 2-5 3.81 .94 
multiple review of concepts 

Use concrete objects and manipulatives to develop 2-5 4.33 .79 
conceptual understanding 

Use metacognitive skills, such as reflective 
discussions, thought journals, and self-questioning 1-5 3.60 1.13 
techniques 

Use think-alouds, guided practice, and feedback. 1-5 3.71 1.07 

Use multiple and complex systems of retrieval and 
1-5 3.50 integration, such as compare, classify, abstract, 1.13 

induce, deduct, analyze perspectives 

Monitor for understanding 3-5 4.24 .69 

Total Average 3.91 .96 

Note: Range 1 =Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always 
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Table 24 

Percent of Educational Diagnosticians Who Report Recommending Instructional 

Interventions Based on the Relationship between Academic Learning and 

Fluid Reasoning (Gf; N=42) 

% % % % % 

Instructional Interventions 
N R s 0 A 
1 2 3 4 5 

Teach problem-solving techniques 
in the contexts in which they are 2.4 2.4 16.7 33.3 45.2 
most likely to be applied 

Provide over-learning through 
repetition and multiple review of 0.0 7.1 33.3 31.0 28.6 
concepts 

Use concrete objects and 
manipulatives to develop 0.0 2.4 11.9 35.7 50.0 
conceptual understanding 

Use metacognitive skills, such as 
reflective discussions, thought 2.4 14.3 33.3 21.4 28.6 
journals, and self-questioning 
techniques 

Use think-alouds, guided practice, 
4.8 7.1 23.8 40.5 23.8 

and feedback. 

Use multiple and complex systems 
of retrieval and integration, such as 

7.1 7.1 35.8 28.6 21.4 
compare, classify, abstract, induce, 
deduct, analyze perspectives 

Monitor for understanding 0.0 0.0 14.3 47.6 38.1 

Total % Average 2.4 5.8 24.1 34.0 33.7 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 
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Auditory processing (Ga). Tables 25 and 26 reported the extent to which 

educational diagnosticians recommend possible instructional interventions related to the 

relationship of academic learning to auditory processing (Ga). The range, mean, and 

standard deviation scores were calculated on a scale of "never" to "always" in Table 25. 

Results revealed that participants reported recommending these instructional 

interventions related to this relationship with very little variance. The intervention: 

provide explicit instructions in sound discrimination, blending, and segmentation had the 

most variability. 

Percentages were used to report the extent to which educational diagnosticians 

recommended possible instructional interventions related to the relationship between 

academic learning and auditory processing (Ga), as seen in Table 26. Results revealed 

that a high percentage (95.2%-100.00%) of participants reported recommending these 

instructional interventions related to this relationship as between "sometimes" and 

"always." 

Therefore, very few participants reported recommending these instructional 

interventions related to this relationship as between "never" and "rarely." Overall total 

percentage averages disclose that most participants reported recommending these 

instructional interventions related to this relationship as between "often" and "always". 
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Table 25 

Extent to which Educational Diagnosticians Recommend Instructional Interventions 

Based on the Relationship between Academic Learning and Auditory Processing 

(Ga: N=42) 

Instructional Interventions Range Mean SD 

Provide direct explicit, systematic 
3-5 4.38 .66 

instruction 

Provide phonological awareness activities 
such as rhyming, alliteration, imitation, 2-5 4.00 .80 
songs. 

Provide explicit instructions in sound 2-5 3.90 .91 
discrimination, blending, and segmentation 

Emphasize sound-symbol associations 
2-5 4.00 .86 

when teaching decoding and spelling 

Provide visual aids, such as notes or study 3-5 4.21 .72 
guides for listening activities 

Provide assistance with note taking 2-5 3.81 .77 

Accompany oral information with visual 1-5 4.29 .81 
materials 

Check for comprehension after directions 3-5 4.40 .59 
are given 

Total Average 4.12 .77 

Note: Range 1 =Never, 2=Rarely, )=Sometimes, 4=Often, S=Always 
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Table 26 

Percent of Educational Diagnosticians Who Report Recommending Instructional 

Interventions Based on the Relationship between Academic Learning and 

Auditory Processing (Ga; N=42) 

% % % % % 
N R s 0 A 

Instructional Interventions I 2 3 4 5 

Provide direct explicit, systematic 0.0 0.0 9.5 42.9 47.6 
instruction 

Provide phonological awareness 
0.0 2.4 activities such as rhyming, 23.8 45.2 28.6 

alliteration, imitation, songs. 

Provide explicit instructions in 
0.0 4.8 31.0 33.3 sound discrimination, blending, 31.0 

and segmentation 

Emphasize sound-symbol 
0.0 2.4 associations when teaching 28.6 35.7 33.3 

decoding and spelling 

Provide visual aids, such as notes 
or study guides for listening 0.0 0.0 16.7 45.2 38.1 

activities 

Provide assistance with note taking 0.0 2.4 33.3 45.2 19.0 

Accompany oral information with 2.4 0.0 7.1 47.6 42.9 
visual materials 

Check for comprehension after 0.0 0.0 4.8 50.0 45.2 
directions are given 

Total % Average 0.3 1.5 19.4 43.1 35.7 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 
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Processing speed (Gs). Tables 27 and 28 reported the extent to which educational 

diagnosticians recommend possible instructional interventions related to the relationship 

of academic learning and processing speed (Gs). The range, mean, and standard deviation 

scores were calculated on a scale of "never" to "always" in Table 27. Results revealed 

that participants reported recommending these instructional interventions related to this 

relationship with very little variance. The interventions: provide oral discussions and 

encourage the student to self-monitor progress, such as graph for reading fluency, 

writingfluency, and math computationjluency retrospectively had the most variability. 

Table 27 

Extent to which Educational Diagnosticians Recommend Instructional Interventions 

Based on the Relationship between Academic Learning and Processing Speed 

(Gs; N=42) 

Instructional Interventions 

Provide oral discussions 

Provide activities to increase rate and 
fluency, such as flash cards or speed drills 
through educational software 

Provide strategies that improve the rate of 
task completion 

Encourage the student to self-monitor 
progress, such as graph for reading 
fluency, writing fluency, and math 
computation fluency 

Total Average 

Range Mean 

1-5 3.12 

2-5 3.98 

1-5 3.83 

1-5 3.71 

3.66 

Note: Range 1 =Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always 
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Table 28 

Percent of Educational Diagnosticians Who Report Recommending Instructional 

Interventions Based on the Relationship between Academic Learning and 

Processing Speed (Gs; N=42) 

% % % % % 
N R s 0 A 

Instructional Interventions 1 2 3 4 5 

Provide oral discussions 7.1 19.00 38.2 26.2 9.5 

Provide activities to increase rate 
and fluency, such as flash cards or 

0.0 2.4 28.5 38.1 31.0 
speed drills through educational 
software 

Provide strategies that improve the 
2.4 7.1 26.2 33.3 31.0 

rate of task completion 

Encourage the student to self-

monitor progress, such as graph for 
2.4 9.5 28.6 33.3 26.2 

reading fluency, writing fluency, 

and math computation fluency 

Total Average % 3.0 9.5 30.4 32.7 24.4 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 

Percentages were used to report the extent to which educational diagnosticians 

recommended possible instructional interventions related to the relationship between 

academic learning and processing speed (Gs), as seen in Table 28. Results revealed that a 

high percentage (73. 9%-100. 00%) of participants reported recommending these 

instructional interventions related to this relationship as between "sometimes" and 

124 



"always." Therefore, very few participants reported recommending these instructional 

interventions related to this relationship as between "never" and "rarely." Overall total 

percentage averages disclose that most participants reported recommending these 

instructional interventions related to this relationship as between "sometimes" and 

"often". 

Visual Processing (Gv). Tables 29 and 30 reported the extent to which 

educational diagnosticians recommend possible instructional interventions related to the 

relationship of academic learning to visual processing (Gv). The range, mean, and 

standard deviation scores were calculated on a scale of "never" to "always" in Table 29. 

Results revealed that participants reported recommending these instructional 

interventions related to this relationship with very little variance. The intervention: 

provide copying, tracing, and drawing activities and use color coding to illustrate steps 

retrospectively had the most variability. 

Percentages were used to report the extent to which educational diagnosticians 

recommended possible instructional interventions related to the relationship between 

academic learning and visual processing (Gv), as seen in Table 30. Results revealed that a 

high percentage (73. 9%-100. 00%) of participants reported recommending these 

instructional interventions related to this relationship as between "sometimes" and 

"always." Therefore, very few participants reported recommending these instructional 

interventions related to this relationship as between "never" and "rarely." Overall total 

percentage averages disclose that most participants reported recommending these 
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instructional interventions related to this relationship as between "sometimes" and 

"often". 

Table 29 

Extent to which Educational Diagnosticians Recommend Instructional Interventions 

Based on the Relationship between Academic Learning and Visual Processing 

(Gv; N=42) 

Instructional Interventions Range Mean SD 

Provide multisensory learning using visual, 
1-5 4.05 .96 

kinesthetic, vocal, and auditory channels 

Use manipulatives during instruction 2-5 4.07 .78 

Use language to describe visual forms of 
2-5 3.60 .86 

information as they are manipulated 

Provide copying, tracing, and drawing 
1-5 3.24 1.12 

activities 

Provide verbal description of graphics and 1-5 3.43 .97 
visually-based concepts 

Use color coding to illustrate steps 1-5 3.21 1.07 

Total Average 3.60 .96 

Note: Range 1 =Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always 
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Table 30 

Percent of Educational Diagnosticians Who Report Recommending Instructional 

Interventions Based on the Relationship between Academic Learning and 

Visual Processing (Gv; N=42) 

% % % % % 
N R s 0 A 

Instructional Interventions 1 2 3 4 5 

Provide multisensory learning 
using visual, kinesthetic, vocal, 2.4 2.4 21.4 35.7 38.1 
and auditory channels 

Use manipulatives during 
0.0 4.8 11.8 54.8 28.6 

instruction 

Use language to describe visual 
forms of information as they are 0.0 9.5 35.7 40.5 14.3 
manipulated 

Provide copying, tracing, and 
4.8 21.4 35.7 21.4 16.7 

drawing activities 

Provide verbal description of 

graphics and visually-based 2.4 16.7 26.2 45.2 9.5 

concepts 

Use color coding to illustrate steps 7.1 19.0 26.3 40.5 7.1 

Total % Average 2.8 12.3 26.1 39.7 19.1 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 

Averages for extent of recommending instructional interventions. Tables 31 and 

32 reported the extent to which educational diagnosticians recommend possible 
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instructional interventions related to the relationship of academic learning to each of the 

cognitive ability factors (G). Total range, mean, and standard deviation averages were 

calculated on a scale of "never" to "always" in Table 31. Results revealed that 

participants reported recommending these instructional interventions related to these 

relationships with very little variance. Fluid reasoning (G/) and processing speed (Gs) 

had the most variability. 

Table 31 

Total Extent to which Educational Diagnosticians Recommend Instructional 

Interventions Based on the Relationship between Academic Learning and 

Cognitive Ability Factors (G; N=42) 

Instructional Interventions Related to the Relationship of Mean 
Academic Learning to: 

Crystallized Intelligence (Ge) 4.19 

Long-Term Retrieval (Glr) 3.99 

Short-Term Memory (Gsm) 4.11 

Fluid Reasoning (G/) 3.91 

Auditory Processing (Ga) 4.12 

Processing Speed (Gs) 3.66 

Visual Processing ( Gv) 3.60 

Total Average 3.94 
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. . 89 

.82 

.96 

.77 

.99 
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Table 32 

Total Percent of Educational Diagnosticians Who Report Recommending Instructional 

Interventions Based on the Relationship between Academic Learning and Cognitive 

Ability Factors (G; N=42) 

Instructional Interventions Related % % % % % 
to the Relationship of Academic N R s 0 A 
Leaming to: 1 2 3 4 5 

Crystallized Intelligence (Ge) 1.2 3.3 11.9 42.6 41.0 

Long-Term Retrieval (Glr) 1.7 4.4 19.l 42.5 32.3 

Short-Term Memory (Gsm) 0.7 2.6 18.7 40.9 37.1 

Fluid Reasoning (Gf) 2.4 5.8 24.l 34.0 33.7 

Auditory Processing (Ga) 0.3 1.5 19.4 43.1 35.7 

Processing Speed (Gs) 3.0 9.5 30.4 32.7 24.4 

Visual Processing (Gv) 2.8 12.3 26.l 39.7 19.l 

Total % Average 1.7 5.6 21.4 39.4 31.9 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 

Percentages were used to report the extent to which educational diagnosticians 

recommended possible instructional interventions related to the relationship between 

academic learning and each of the cognitive ability factors (G), as seen in Table 32. 

Results revealed that a high percentage (84.9%-100.00%) of participants reported 

recommending these instructional interventions related to this relationship as between 
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"sometimes" and "always." Therefore, very few participants reported recommending 

these instructional interventions related to this relationship as between "never" and 

"rarely." Overall total percentage averages disclose that most participants reported 

recommending these instructional interventions related to this relationship as between 

"often" and "always". 

Extent of recommending accommodations. The data in tables 33 to 48 measure 

the extent to which professional educational diagnosticians recommend possible 

accommodations related to the relationship between academic learning and each of the 

seven cognitive ability factors. Scores reflect "I" to indicate "never", "2" to indicate 

"rarely", "3" to indicate "sometimes", "4" to indicate "often", and "5" to indicate 

"always." Tables 33 through 48 reported the extent of recommending accommodations 

related to the relationship between academic learning and each of the seven cognitive 

ability factors. These tables respond to research question three: To what extent do 

educational diagnosticians recommend possible accommodations related to the 

relationship of academic learning to the cognitive ability factors? Forty-two participants 

answered the questions. 

Crystallized intelligence (Ge). Tables 33 and 34 reported the extent to which 

educational diagnosticians recommended possible accommodations related to the 

relationship of academic learning to crystallized intelligence (Ge). The range, mean, and 

standard deviation scores were calculated on a scale of "never" to "always" in Table 33. 

Results revealed that participants reported recommending these accommodations related 
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to this relationship with very little variance. The accommodation: provide resources to 

help students participate in class discussion had the most variability. 

Table 33 

Extent to which Educational Diagnosticians Recommend Accommodations Based on 

the Relationship between Academic Learning and Crystallized Intelligence (Ge; N=42) 

Accommodations Range Mean SD 

Provide resources to help students 
1-5 3.36 1.06 

participate in class discussion 

Provide prompts to enhance written 1-5 3.36 .91 
expression 

Provide preferential seating to enhance 
1-5 3.52 1.02 monitoring of comprehension 

Total Average 3.41 1.00 

Note: Range 1 =Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always 

Percentages were used to report the extent to which educational diagnosticians 

recommended possible accommodations related to the relationship between academic 

learning and crystallized intelligence (Ge), as seen in Table 34. Results revealed that a 

high percentage (73.8%-83.3%) of participants reported recommending these 

accommodations related to this relationship as between "sometimes" and "always." 

Therefore, very few participants reported recommending these accommodations related 

to this relationship as between "never" and "rarely." Overall total percentage averages 
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disclose that most participants reported recommending these accommodations related to 

this relationship as between "sometimes" and "often". 

Table 34 

Percent of Educational Diagnosticians Who Report Recommending Accommodations 

Based on the Relationship between Academic Learning and Crystallized Intelligence 

(Ge; N=42) 

Accommodations 

Provide resources to help students 
participate in class discussion 

Provide prompts to enhance 
written expression 

Provide preferential seating to 

enhance monitoring of 

comprehension 

Total % Average 

% 
N 
I 

2.4 

2.4 

2.4 

2.4 

% % 
R s 
2 3 

23.8 21.4 

14.3 35.7 

14.3 28.5 

17.5 28.5 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 

% % 
0 A 
4 5 

40.5 11.9 

40.5 7.1 

38.1 16.7 

39.7 11.9 

Long-term retrieval (Glr). Tables 35 and 36 reported the extent to which 

educational diagnosticians recommend possible accommodations related to the 

relationship of academic learning to long-term retrieval (Glr). The range, mean, and 

standard deviation scores were calculated on a scale of "never" to "always" in Table 35. 

Results revealed that participants reported recommending these accommodations related 
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to this relationship with very little variance. The accommodation: limit the amount of 

information to be learned during an instructional session had the most variability. 

Table 35 

Extent to which Educational Diagnosticians Recommend Accommodations Based on 

the Relationship between Academic Learning and Long-Term Retrieval (Glr; N=42) 

Accommodations Range Mean SD 

Limit the amount of information to be 
1-5 3.81 .89 

learned during an instructional session 

Provide reference sheets, a calculator 
2-5 3.83 .85 during math computation 

Use graphic organizers to reinforce 2-5 4.14 .68 
associations between concepts 

Total Average 3.90 .81 

Note: Range 1 =Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always 

Percentages were used to report the extent to which educational diagnosticians 

recommended possible accommodations related to the relationship between academic 

learning and long-term retrieval (Glr), as seen in Table 36. Results revealed that a high 

percentage (95.2%-97.6%) of participants reported recommending these accommodations 

related to this relationship as between "sometimes" and "always." Therefore, very few 

participants reported recommending these accommodations related to this relationship as 

between "never" and "rarely." Overall total percentage averages disclose that most 
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participants reported recommending these accommodations related to this relationship as 

between "often" and "always". 

Table 36 

Percent of Educational Diagnosticians Who Report Recommending Accommodations 

Based on the Relationship between Academic Learning and Long-Term Retrieval 

(Glr; N=42) 

Accommodations 

Limit the amount of information to 
be learned during an instructional 
session. 

Provide reference sheets, a 
calculator during math 
computation. 

Use graphic organizers to reinforce 

association·s between concepts 

Total% Average 

% 
N 
I 

2.4 

0.0 

0.0 

0.8 

% 
R 
2 

2.4 

4.8 

2.4 

3.2 

% 
s 
3 

28.6 

30.9 

9.5 

23.0 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 

% 
0 
4 

45.2 

40.5 

59.5 

48.4 

% 
A 
5 

21.4 

23.8 

28.6 

24.6 

Short-term memory (Gsm). Tables 3 7 and 3 8 reported the extent to which 

educational diagnosticians recommend possible accommodations related to the 

relationship of academic learning to short-term memory ( Gsm ). The range, mean, and 

standard deviation scores were calculated on a scale of "never" to "always" in Table 37. 

Results revealed that participants reported recommending these accommodations related 
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to this relationship with very little variance. The accommodation: provide a study guide 

to be completed during pauses in presentation had the most variability. 

Table 37 

Extent to which Educational Diagnosticians Recommend Accommodations Based on 

the Relationship between Academic Learning and Short-Term Memory (Gsm) (N=42) 

Accommodations Range Mean SD 

Provide visual guides during oral 
2-5 4.14 .75 

presentations 

Provide lecture notes or arrange for peer-
2-5 3.93 .71 

shared notes 

Provide a study guide to be completed 1-5 3.55 1.06 
during pauses in presentation 

Seat the student in a location away from 3-5 4.02 .72 
distractions in order to optimize attention 

Provide extra time to copy information 2-5 3.76 .88 

Read written directions aloud 2-5 3.69 .84 

Use graphic organizers to reinforce 2-5 4.00 .77 
associations between concepts 

Total Average 3.87 .82 

Note: Range 1 =Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always 
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Table 38 

Percent of Educational Diagnosticians Who Report Recommending Accommodations 

Based on the Relationship between Academic Learning and Short-Term Memory 

(Gsm; N=42) 

% % % % % 
N R s 0 A 

Accommodations 1 2 3 4 5 

Provide visual guides during oral 
0.0 2.4 14.3 50.0 33.3 

presentations · 

Provide lecture notes or arrange for 
0.0 2.4 21.5 57.1 19.0 

peer-shared notes 

Provide study guide to be 
completed during pauses in 4.8 14.3 16.6 50.0 14.3 
presentation 

Seat the student in a location away 
from distractions in order to 0.0 0.0 23.8 50.0 26.2 
optimize attention 

Provide extra time to copy 
0.0 7.1 31.0 40.5 21.4 

information 

Read written directions aloud 0.0 9.5 26.2 50.0 14.3 

Use graphic organizers to reinforce 
· 0.0 2.4 21.4 50.0 26.2 

associations between concepts 

Total % Average 0.7 5.4 22.1 49.7 22.1 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 

136 



Percentages were used to report the extent to which educational diagnosticians 

recommended possible accommodations related to the relationship between academic 

learning and short-term memory (Gsm), as seen in Table 38. Results revealed that a high 

percentage (80.9%-100.00%) of participants reported recommending these 

accommodations related to this relationship as between "sometimes" and "always." 

Therefore, very few participants reported recommending these accommodations related 

to this relationship as between "never" and "rarely." Overall total percentage averages 

disclose that most participants reported recommending these accommodations related to 

this relationship as between "sometimes" and "always". 

Fluid reasoning (Gj). Tables 39 and 40 reported the extent to which educational 

diagnosticians recommend possible accommodations related to the relationship of 

academic learning to fluid reasoning (GI). The mean and standard deviation scores are 

reported in Table 39. Results revealed that participants reported recommending these 

accommodations related to this relationship with very little variance in mean and standard 

deviation scores among most responses. The range, mean, and standard deviation scores 

were calculated on a scale of "never" to "always" in Table 39. Results revealed that 

participants reported recommending these accommodations related to this relationship 

with very little variance. The accommodations: provide assistance in a timely manner 

and provide assistance with functions throughout a task such as when there are changes in 

task demands retrospectively had the most variability. 

137 



Table 39 

Extent to which Educational Dia$nosticians Recommend Accommodations Based on 

the Relationship between Academic Leaming and Fluid Reasoning (Gf; N=42) 

Accommodations Range Mean SD 

Provide assistance in a timely manner 1-5 3.71 1.09 

Provide assistance with functions 
throughout a task such as when there are 1-5 3.38 1.03 
changes in task demands 

Use graphic organizers to analyze 
relationships, such as cause and effect, 

3-5 4.02 .78 compare and contrast, classification 
schemes, and sequential order 

Seat the student next to a peer helper who 2-5 3.31 .87 
can provide assistance 

Total Average 3.61 .94 

Note: Range 1 =Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always 

Percentages were used to report the extent to which educational diagnosticians 

recommended possible accommodations related to the relationship between academic 

learning and fluid reasoning (Gf), as seen in Table 40. Results revealed that a high 

percentage (83.3%-100.00%) of participants reported recommending these 

accommodations related to this relationship as between "sometimes" and "always." 

Therefore, very few participa~ts reported recommending these accommodations related 

to this relationship as between "never" and "rarely." Overall total percentage averages 
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disclose that most participants reported recommending these accommodations related to 

this relationship as between "sometimes" and "often". 

Table 40 

Percent of Educational Diagnosticians Who Report Recommending Accommodations 

Based on the Relationship between Academic Learning and Fluid Reasoning 

(Gf; N=42) 

% % % % % 
N R s 0 A 

Accommodations 1 2 3 4 5 

Provide assistance in a timely 
4.8 9.5 19.0 42.9 23.8 

manner 

Provide assistance with functions 
throughout a task such as when 4.8 11.9 38.0 31.0 14.3 
there are changes in task demands 

Use graphic organizers to analyze 
relationships, such as cause and 
effect, compare and contrast, 0.0 0.0 28.5 40.5 31.0 
classification schemes, and 
sequential order 

Seat the student next to a peer 
0.0 16.7 45.2 28.6 9.5 helper who can provide assistance 

Total % Average 2.4 9.6 32.6 35.7 19.7 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 

Auditory processing (Ga). Tables 41 and 42 reported the extent to which 

educational diagnosticians recommend possible accommodations related to the 

relationship of academic learning to auditory processing (Ga). The range, mean, and 
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standard deviation scores were calculated on a scale of "never" to "always" in Table 41. 

Results revealed that participants reported recommending these accommodations related 

to this relationship with very little variance. The accommodation: provide a well 

managed classroom with control of extraneous activities that create auditory distractions 

and competing background noise had the most variability. 

Table 41 

Extent to which Educational Diagnosticians Recommend Accommodations Based on 

the Relationship between Academic Learning and Auditory Processing (Ga; N=42) 

Accommodations Range Mean SD 

Provide a well managed classroom with 
control of extraneous activities that create 

1-5 3.81 1.13 auditory distractions and competing 
background noise 

Provide a peer assistant or buddy to assist 
with information when the student does not 2-5 3.48 .89 
understand an oral communication 

Provide preferential seating that supports 
2-5 4.07 .81 monitoring of student comprehension 

Total Average 3.79 .94 

Note: Range 1 =Never, 2=Rarely, 3=Sometimes, 4=0ften, 5=Always 
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Table 42 

Percent of Educational Diagnosticians Who Report Recommending Accommodations 

Based on the Relationship between Academic Learning and Auditory Processing 

· (Ga; N=42) 

% % % % % 
N R s 0 A 

Accommodations 1 2 3 4 5 

Provide a well managed classroom 
with control of extraneous 
activities that create auditory 2.4 11.9 23.8 26.2 35.7 
distractions and competing 
background noise 

Provide a peer assistant or buddy 
to assist with information when the 

0.0 16.7 28.6 45.2 9.5 student does not understand an oral 
communication 

Provide preferential seating that 

supports monitoring of student 0.0 4.8 14.2 50.0 31.0 
comprehension 

Total % Average 0.8 11.1 22.2 40.5 25.4 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 

Percentages were used to report the extent to which educational diagnosticians 

recommended possible accommodations related to the relationship between academic 

learning and auditory processing (Ga), as seen in Table 42. Results revealed that a high 

percentage (83.3%-100.00%) of participants reported recommending these 

accommodations related to this relationship as between "sometimes" and "always." 
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Therefore, very few participants reported recommending these accommodations related 

to this relationship as between "never" and "rarely." Overall total percentage averages 

disclose that most participants reported recommending these accommodations related to 

this relationship as between "often" and "always." 

Processing speed (Gs). Tables 43 and 44 reported the extent to which educational 

diagnosticians recommend possible accommodations related to the relationship of 

academic learning to processing speed (Gs). The range, mean, and standard deviation 

scores were calculated on a scale of "never" to "always" in Table 43. Results revealed 

that participants reported recommending these accommodations related to this 

relationship with very little variance. The accommodation: limit or structure copying 

activities had the most variability. 

Percentages were used to report the extent to which educational diagnosticians 

recommended possible accommodations related to the relationship between academic 

learning and processing speed (Gs), as seen in Table 44. Results revealed that a high 

percentage (92. 9%-100.00%) of participants reported recommending these 

accommodations related to this relationship as between "sometimes" and "always." 

Therefore, very few participants reported recommending these accommodations related 

to this relationship as between "never" and "rarely." Overall total percentage averages 

disclose that most participants reported recommending these accommodations related to 

this relationship as between "often" and "always". 
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Table 43 

Extent to which Educational Diagnosticians Recommend Accommodations 

Based on the Relationship between Academic Learning and Processing Speed (Gs; 

N=42) 

Accommodations Range Mean SD 

Shorten directions 2-5 4.07 .81 

Provide lecture outlines such as a 
formatted script of notes in which only key 1-5 3.81 .89 
words need to be added 

Limit or structure copying activities 2-5 3.79 .90 

Consider individualizing test taking, such 2-5 3.76 .79 
as small group 

Provide extra time to read the text 3-5 4.21 .72 

Provide extra time for processing 2-5 4.31 .75 

Provide extra time to complete 
assignments 

3-5 4.31 .75 

Total Average 4.09 .80 

Note: Range 1 =Never, 2=Rarely, 3=Sometimes, 4=Often, 5=Always 
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Table 44 

Percent of Educational Diagnosticians Who Report Recommending Accommodations · 

Based on the Relationship between Academic Learning and Processing Speed 

(Gs) (N=42) 

% % % % % 
N R s 0 A 

Accommodations 1 2 3 4 5 

Shorten directions 0.0 2.4 21.4 42.9 33.3 

Provide lecture outlines such as a 
fonnatted script of notes in which 2.4 0.0 35.7 38.1 23.8 
only key words need to be added 

Limit or structure copying 
0.0 7.1 31.0 38.1 23.8 

activities 

Consider individualizing test 
0.0 2.4 38.1 40.5 19.0 

taking, such as small group 

Provide extra time to read the text 0.0 0.0 16.7 45.2 38.1 

Provide extra time for processing 0.0 2.4 9.5 42.9 45.2 

Provide extra time to complete 
0.0 0.0 16.7 35.7 47.6 

assignments 

Total % Average 0.3 2.0 24.2 40.5 33.0 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 

Visual processing (Gv). Tables 45 and 46 reported the extent to which 

educational diagnosticians recommend possible accommodations related to the 

relationship of academic learning to visual processing (Gv). The range, mean, and 

standard deviation scores were calculated on a scale of "never" to "always" in Table 45. 
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Results revealed that participants reported recommending these accommodations related 

to this relationship with very little variance. The accommodation: provide spatial and 

sequential guides had the most variability. 

Table 45 

Extent to which Educational Diagnosticians Recommend Accommodations Based on 

the Relationship between Academic Learning and Visual Processing (Gv) (N=42) 

Accommodations Range Mean SD 

Provide spatial and sequential guides 1-5 3.36 1.03 

Provide visual markers to indicate starting 
2-5 3.62 .91 

location and organization 

Provide graphic organizers to organize 
2-5 3.95 .85 

information 

Total Average 3.64 .93 

Note: Range 1 =Never, 2=Rarely, )=Sometimes, 4=Often, 5~Always 

Percentages were used to report the extent to which educational diagnosticians 

recommended possible accommodations related to the relationship between academic 

learning and visual processing (Gv), as seen in Table 46. Results revealed that a high 

percentage (78.6%-97.6%) of participants reported recommending these accommodations 

related to this relationship as between "sometimes" and "always." Therefore, very few 

participants reported recommending these accommodations related to this relationship as 

between "never" and "rarely." Overall total percentage averages disclose that most 
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participants reported recommending these accommodations related to this relationship as 

between "sometimes" and "often". 

Table 46 

Percent of Educational Diagnosticians Who Report Recommending Accommodations 

Based on the Relationship between Academic Learning and .Visual Processing 

(Gv; N=42) 

% % % % % 
N R s 0 A 

Accommodation 1 2 3 4 5 

Provide spatial and sequential 
2.4 19.0 33.3 31.0 14.3 

guides 

Provide visual markers to indicate 
0.0 11.9 30.9 40.5 16.7 

starting location and organization 

Provide graphic organizers to 
0.0 2.4 30.9 35.7 31.0 

organize information 

Total % Average 0.8 11.1 31.7 35.7 20.7 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 

Average extent of recommending accommodations. Tables 4 7 and 48 reported 

the total extent to which educational diagnosticians recommend possible 

accommodations related to the relationship between academic learning and each of the 

cognitive ability factors ( G). The mean and standard deviation scores were calculated on 

a scale of "never" to always in Table 4 7. Results revealed that participants reported 

recommending these accommodations related to these relationships with very little 
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variance. Accommodations related to the relationship between academic learning and 

crystallized intelligence (Ge) had the most variability. 

Table 47 

Total Extent to which Educational Diagnosticians Recommend Accommodations 

Based on the Relationship between Academic Learning and Cognitive Ability 

Factors (G; N=42) 

Accommodations Related to the Relationship of 
Academic Learning to: Mean SD 

Crystallized Intelligence (Ge) 3.41 1.00 

Long-Term Retrieval (Glr) 3.90 .81 

Short-Term Memory (Gsm) 3.87 .82 

Fluid Reasoning ( Gf) 3.61 .94 

Auditory Processing (Ga) 3.79 .94 

Processing Speed (Gs) 4.09 .80 

Visual Processing ( Gv) 3.64 .93 

Total Average 3.76 .89 
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Table 48 

Total Percent of Educational Diagnosticians Who Report Recommending 

Accommodations Based on the Relationship between Academic Learning and 

Cognitive Ability Factors (G) (N=42) 

Accommodations Related to the % % % % 
Relationship of Academic N R s 0 
Leaming to: 1 2 3 4 

Crystallized Intelligence (Ge) 2.4 23.8 21.4 40.5 

Long-Term Retrieval (Glr) 0.8 3.2 23.0 48.4 

Short-Term Memory (Gsm) 0.7 5.4 22.1 49.7 

Fluid Reasoning (Gf) 2.4 9.6 32.6 35.7 

Auditory Processing (Ga) 0.8 11.1 22.2 40.5 

Processing Speed (Gs) 0.3 2.0 24.2 40.5 

Visual Processing (Gv) 0.8 11.1 31.7 35.7 

Total % Average 1.2 9.5 25.2 41.6 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 

% 
A 
5 

11.9 

24.6 

22.1 

19.7 

25.4 

33.0 

20.7 

22.5 

Percentages were used to report the extent to which educational diagnosticians 

recommended possible accommodations related to the relationship between academic 

learning and each of the cognitive ability factors ( G), as seen in Table 48. Results 

revealed that a high percentage (73.8%-100.00%) of participants reported recommending 

these accommodations related to this relationship as between "sometimes" and "always." 

Therefore, very few participants reported recommending these accommodations related 
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to this relationship as between "never" and "rarely." Overall total percentage averages 

disclose that most participants reported recommending these accommodations related to 

this relationship as between "sometimes" and "often". 

Extent diagnosticians recommend. Tables 49 and 50 reported the overall total 

extent to which educational diagnosticians recommend possible interventions and 

accommodations related to the relationship between academic learning and each of the 

cognitive ability factors ( G). When comparing research questions two and three, mean, 

standard deviation, and percent overall total scores represent the overall extent of 

recommending possible ·instructional interventions and accommodations related to the 

relationship between academic learning and cognitive ability factors. Table 49 revealed a 

comparison of the overall total mean and standard deviation averages of instructional 

interventions and accommodations. Overall results indicated very little variability 

between scores. 

Percentages were used to report the extent to which educational diagnosticians 

recommend possible instructional interventions and accommodations related to the 

relationship betwee_n academic learning and each of the cognitive ability factors ( G), as 

seen in Table 50. Total percentage averages disclosed that, while most participants 

reported recommending instructional interventions related to this relationship as between 

often and always, most participants reported recommending accommodations related to 

this relationship as between "sometimes" and "often." Therefore, overall averages 

revealed that most professional educational diagnosticians recommended instructional 

interventions based on this relationship more often than accommodations. 
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Table 49 

Overall Total Extent to which Educational Diagnosticians Recommend Instructional 

Interventions and Accommodations Based on the Relationship between Academic 

Learning and Cognitive Ability Factors (G; N=42) 

Instructional Interventions Overall Total 

Accommodations Overall Total 

Table 50 

Mean 
Average 

3.94 

3.76 

SD 
Average 

.89 

.89 

Overall Percent of Educational Diagnosticians Who Report Recommending 

Accommodations Based on the Relationship between Academic Learning and 

Cognitive Ability Factors (G; N=42) 

% % % % % 
N R s 0 A 
1 2 3 4 5 

Instructional Interventions 
1.7 5.6 21.4 39.4 31.9 

Overall Total 
Accommodations 1.2 9.5 25.2 41.6 22.5 
Overall Total 

Note: N=Never, R=Rarely, S=Sometimes, O=Often, A=Always 
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Data Analysis 

A cross tabulation X2 test was conducted to examine the educational 

diagnosticians' period of educational diagnostician certification and educational 

diagnostician certification program preparation in relation to: the extent of knowledge on 

the relationship between academic learning and each of the seven cognitive ability factors 

and on recommending instructional interventions and accommodations based on this 

relationship. Only the statistically significant findings related to: (1) the extent to which 

educational diagnosticians possessed knowledge on the relationship of academic learning 

to cognitive ability factors, (2) the extent to which educational diagnosticians 

recommended possible instructional interventions related to the relationship of academic 

learning to cognitive ability factors, and (3) the extent to which educational 

diagnosticians recommended possible accommodations related to the relationship of 

academic learning to cognitive ability factors. Data collected was based on the number of 

participants who completed the demographic information and survey questions. 

Level of knowledge. A cross tabulation X2 test was conducted to compare scores 

of the participants' level of knowledge and demographic data. When examining the data, 

only some significant statistical differences occurred when comparing the participants' 

period of educational diagnostician certification and educational certification program 

preparation to the extent to which educational diagnosticians possessed knowledge on the 

relationship of academic learning and each of the seven cognitive ability factors. 

Percentages are reported in Tables 51 through 55. 
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Comparison of period of certification and knowledge regarding the relationship 

between academic learning and long-term retrieval (Glr). A significant relationship was 

found between the period of educational diagnostician certification and level of 

knowledge based on the relationship between academic learning and long-term retrieval 

(Glr), X2 (12)=23.466, p<.05. Percentages for this information are calculated on a scale of 

"low" to "high" in Table 51. 

Table 51 

Comparison of Period of Certification and Knowledge Regarding the Relationship 

between Academic Learning and Long-Term Retrieval (Glr) 

% % 
% Somewhat % Somewhat % 

Period of Low Low Moderate High High 

Certification N 1 2 3 4 5 

2005-2008 2 0.0 0.0 0.0 0.0 100.0 

2000-2004 9 0.0 0.0 66.7 33.3 0.0 

1995-1999 10 0.0 0.0 30.0 50.0 20.0 

1990-1994 9 0.0 0.0 44.4 55.6 0.0 

1985-1989 2 0.0 0.0 100.0 0.0 0.0 

1980-1984 5 0.0 0.0 20.0 40.0 40.0 

Prior to 1980 5 0.0 0.0 60.0 40.0 0.0 

Total 42 0.0 0.0 45.8 31.3 22.9 

Most educational diagnosticians who received educational diagnostician 

certification between 1980 and 2004 considered their level of knowledge based on the 

relationship between academic learning and long-term retrieval (Glr) to have been 
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between "moderate" and "somewhat high" as opposed to "high" by educational 

diagnosticians who received their certification between 2005 and 2008. 

Comparison of certification program preparation and level of knowledge 

regarding the relationship between academic learning and short-term memory (Gsm). 

A significant relationship was found between the educational certification program 

preparation and level of knowledge based on the relationship between academic learning 

and short-term memory (Gsm), X2 (6)=13.581, p<.05. Percentages for this information 

are reported in Table 52. 

Table 52 

Comparison of Certification Program Preparation and Level of Knowledge Regarding 

the Relationship between Academic Learning and Short-Term Memory (Gsm) 

% % 

Certification % Somewhat % Somewhat % 

Program Low Low Moderate High High 

Preparation N 1 2 3 4 5 

University Based 38 0.0 2.6 44.8 42.1 10.5 

Alternative Based 2 0.0 50.0 0.0 50.0 0.0 

Other 2 0.0 0.0 50.0 0.0 50.0 

Total 42 0.0 17.5 31.6 30.7 20.2 

Most educational diagnosticians who received a university based educational 

certification program considered their level of knowledge based on the relationship 

153 



between academic learning and short-term memory (Gsm) to have been between 

"moderate" and "somewhat high" compared to between "somewhat low" to "somewhat 

high" for educational diagnosticians who received alternative based programs. 

Comparison of period of certification and knowledge regarding tlie relationsliip 

between academic learning and fluid reasoning (Gj). A significant relationship was 

found between the period of educational diagnostician certification and level of 

knowledge based on the relationship between academic learning and fluid reasoning ( G/), 

X2 (6)=13.581, p<.05. Percentages for this information are reported in Table 53. 

Table 53 

Comparison of Period of Certification and Knowledge Regarding the Relationship 

between Academic Learning and Fluid Reasoning (Gj) 

% % 
% Somewhat % Somewhat % 

Period of Low Low Moderate High High 

Certification N 1 2 3 4 5 

2005-2008 2 0.0 0.0 0.0 50.0 50.0 

2000-2004 9 0.0 0.0 66.7 22.2 11.1 

1995-1999 10 0.0 0.0 30.0 40.0 30.0 

1990-1994 9 0.0 0.0 33.3 55.6 11.1 

1985-1989 2 0.0 50.0 50.0 0.0 0.0 

1980-1984 5 0.0 0.0 40.0 20.0 40.0 

Prior to 1980 5 0.0 0.0 60.0 40.0 0.0 

Total 42 0.0 7.1 40.1 32.5 20.3 
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Most educational diagnosticians who received educational diagnostician 

certification between prior to 1980 and 2004 considered their level of knowledge based 

on the relationship between academic learning and fluid reasoning ( Gf) to have been 

between "moderate" and "somewhat high" as opposed to "somewhat high" to "high" by 

educational diagnosticians who received their certification between 2005-2008. 

Comparison of period of certification and knowledge regarding tlte relationship 

between academic learning and auditory processing (Ga). A significant relationship was 

found between the period of educational diagnostician certification and level of 

knowledge based on the relationship between academic learning and auditory processing 

(Ga), X2 (18)=32.164, p<.05. Percentages for this information are reported in Table 54. 

Table 54 

Comparison of Period of Certification and Knowledge Regarding the Relationship 

between Academic Learning and Auditory Processing (Ga) 

% % 
% Somewhat % Somewhat % 

Period of Low Low Moderate High High 

Certification N 1 2 3 4 5 

2005-2008 2 0.0 0.0 50.0 0.0 50.0 

2000-2004 9 0.0 0.0 66.7 22.2 11.1 

1995-1999 10 0.0 0.0 30.0 40.0 30.0 

1990-1994 9 0.0 0.0 66.7 33.3 0.0 

1985-1989 2 0.0 50.0 50.0 0.0 0.0 

1980-1984 5 0.0 0.0 40.0 20.0 40.0 

Prior to 1980 5 0.0 0.0 40.0 60.0 0.0 

Total 42 0.0 7.1 49.1 25.1 18.7 
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Most educational diagnosticians who received educational diagnostician 

certification between 1990 and 2004 considered their level of knowledge based on the 

relationship between academic learning and auditory processing (Ga) to have been 

between "moderate" and "somewhat high" as opposed to between "moderate" and "high" 

for educational diagnosticians who received their certification between 2005 and 2008. 

Comparison of period of certification and knowledge regarding tl,e relationship 

between academic learning and processing speed (Gs). A significant relationship was 

found between the period of educational diagnostician certification and level of 

knowledge based on the relationship between academic learning and processing speed 

(Gs), X2 (18)=32.747, p<.05. Percentages are reported in Table 55. 

Table 55 

Comparison of Period of Certification and Knowledge Regarding the Relationship 

between Academic Learning and Processing Speed (Gs) 

% % 
% Somewhat % Somewhat % 

N Low Low Moderate High High Period of 
Certification 1 2 3 4 5 

2005-2008 2 0.0 0.0 0.0 50.0 50.0 

2000-2004 9 0.0 0.0 66.7 11.1 22.2 

1995-1999 10 0.0 0.0 30.0 40.0 30.0 

1990-1994 9 0.0 0.0 44.4 55.6 0.0 

1985-1989 2 0.0 50.0 50.0 0.0 0.0 

1980-1984 5 0.0 0.0 20.0 40.0 40.0 

Prior to 1980 5 0.0 0.0 60.0 40.0 0.0 

Total 42 0.0 7.1 38.8 33.8 20.3 
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Most educational diagnosticians who received educational diagnostician 

certification between prior to 1980 and 2004 considered their level of knowledge based 

on the relationship between academic learning and processing speed (Gs) to have been 

between "moderate" and "somewhat high" as opposed to "somewhat high" to "high" for 

educational diagnosticians who received their certification between 2005 and 2008. 

Extent of recommending instructional interventions. A significant relationship 

was found between the participants' period of educational diagnostician certification and 

extent of recommending instructional interventions based on the relationship of academic 

learning and each of the seven cognitive ability factors. Percentages are reported in 

Tables 56 through 61. 

Comparison of period of certification and extent of recommending an 

instructional intervention based on the relationship between academic learning and 

crystallized intelligence (Ge). A significant relationship was found between the period of 

educational diagnostician certification and the extent of recommending the instructional 

intervention: pre-teach relevant vocabulary/background information based on the 

relationship between academic learning and crystallized intelligence (Ge), X2 

(l 8)=34.339, p<.05. Percentages for this information are reported in Table 56. Most 

educational diagnosticians who received educational diagnostician certification between 

prior to 1980 and 2004 tended to recommend the instructional intervention "often" to 

"always" compared to "always" for educational diagnosticians who received their 

educational diagnostician certification between 2005 and 2008. 
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Table 56 

Comparison of Period of Certification and Extent of Recommending an Instructional 

Intervention Based on the Relationship between Academic Learning and Crystallized 

Intelligence (Ge) 

% % % % % 

Period of Never Rarely Sometimes Often Always 

Certification N 1 2 3 4 5 

2005-2008 2 0.0 0.0 0.0 0.0 100.0 

2000-2004 9 0.0 0.0 -0.0 55.6 44.4 

1995-1999 11 0.0 0.0 0.0 36.4 63.6 

1990-1994 10 0.0 0.0 0.0 50.0 50.0 

1985-1989 2 0.0 50.0 0.0 0.0 50.0 

1980-1984 6 0.0 0.0 16.6 66.7 16.7 

Prior to 1980 6 0.0 0.0 0.0 50.0 50.0 

Total 46 0.0 7.1 2.4 37.0 53.5 

Note: Intervention-Pre-teach relevant vocabulary/background information 

Comparison of certification program preparation and extent of recommending 

a11 instructional intervention based on the relationship between academic learning and 

long-term retrieval (Glr). A significant relationship was found between the education 

certification program preparation and the extent of recommending an instructional 

intervention, provide a list of steps that will help organize learning behavior and facilitate 

recall, based on the relationship between academic learning and long-term retrieval (Glr), 
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X2 (6)=13.127, p<.05. Percentages for this information are reported in Table 57. Most 

educational diagnosticians who received a university based education certification 

program recommended the instructional intervention "often" to "always" compared to 

"often" by educational diagnosticians who received their certification from an alternative 

based program. 

Table 57 

Comparison of Certification Program Preparation and Extent of Recommending an 

Instructional Intervention Based on the Relationship between Academic Learning 

and Long-Term Retrieval (Glr) 

Certification % % % % % 

Program Never Rarely Sometimes Often Always 

Preparation N 1 2 3 4 5 

University Based 38 0.0 2.6 23.8 44.7 28.9 

Alternative Based 2 0.0 0.0 0.0 100.0 0.0 

Other 2 0.0 50.0 0.0 0.0 50.0 

Total 42 0.0 17.5 8.0 48.2 26.3 

Note: Intervention-Provide a list of steps that will help organize learning behavior and 
facilitate recall 

Comparison of certification program preparation and extent of recommending 

an instructional intervention based on the relationship between academic learning and 

visual processing (Gv). A significant relationship was found between the education 

certification program preparation and the extent of recommending the instructional 
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intervention: provide multisensory learning using visual kinesthetic, vocal, and auditory 

channels as appropriate for the student based on the relationship between academic 

learning and visual processing (Gv), X2 (6)=12.759, p<.05. Percentages are reported in 

Table 58. Most educational diagnosticians who received a university based education 

certification program recommended the instructional intervention "often" to "always" 

compared to "often" by educational diagnosticians who received their certification from 

an alternative based program. 

Table 58 

Comparison of Certification Program Preparation and Extent of Recommending an 

Instructional Intervention Based on the Relationship between Academic Learning 

and Visual Processing (Gv) 

Certification % % % % % 

Program Never Rarely Sometimes Often Always 

Preparation N 1 2 3 4 5 

University Based 38 0.0 2.6 15.9 44.7 36.8 

Alternative Based 2 0.0 0.0 0.0 100.0 0.0 

Other 2 0.0 50.0 0.0 0.0 50.0 

Total 42 0.0 17.5 5.4 48.2 28.9 

Note: Intervention-Provide multisensory learning using visual kinesthetic, vocal, and 
auditory channels as appropriate for the student 
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Comparison of certification program preparation and extent of recommending 

an instructional intervention based on the relationship between academic learning and 

fluid reasoning (GI). A significant relationship was found between the education 

certification program preparation and the extent of recommending the instructional 

intervention: teach problem-solving techniques in the contexts in which they are most 

likely to be applied based on the relationship between academic learning and fluid 

reasoning (Gf), X2 (8)=21.706, p<.05. Percentages for this information are reported in 

Table 59. Most educational diagnosticians who received a university and alternative 

based education certification program recommend the instructional intervention "often" 

to "always" compared to a few who recommend the intervention "never" and 

"sometimes". 

Table 59 

Comparison of Certification Program Preparation and Extent of Recommending an 

Instructional Intervention Based on the Relationship between Academic Learning 

and Fluid Reasoning (Gf) 

Certification % % % % % 

Program Never Rarely Sometimes Often Always 

Preparation N 1 2 3 4 5 

University Based 38 2.6 0.0 18.5 34.2 44.7 
Alternative Based 2 0.0 0.0 0.0 50.0 50.0 
Other 2 0.0 50.0 0.0 0.0 50.0 
Total 42 .09 16.7 6.1 28.1 48.2 

Note: Intervention-Teach problem-solving techniques in the contexts in which they are 
most likely to be applied. 
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Comparison of certification program preparation and extent of recommending 

an instructional intervention based on the relationship between academic learning and 

auditory processing (Ga). A significant relationship was found between the education 

certification program preparation and the extent of recommending the instructional 

intervention: emphasize sound-symbol associations when teaching decoding and spelling 

based on the relationship between academic learning and auditory processing (Ga) and 

the education certification program preparation, X2 (6)=25.895, p<.05. Percentages for 

this information are reported in Table 60. Most educational diagnosticians who received a 

university based education certification program recommended the instructional 

intervention "sometimes" to "always," compared to "always" by educational 

diagnosticians who received their certification from an alternative based program. 

Table 60 

Comparison of Certification Program Preparation and Extent of Recommending an 

Instructional Intervention Based on the Relationship between Academic Learning 

and Auditory Processing (Ga) 

Certification % % % % % 
Program Never Rarely Sometimes Often Always 
Preparation 

N 1 2 3 4 5 

University Based 38 0.0 0.0 31.6 39.5 28.9 
Alternative Based 2 0.0 0.0 0.0 0.0 100.0 
Other 2 0.0 50.0 0.0 0.0 50.0 
Total 42 0.0 16.7 10.5 13.2 59.6 

Note: Intervention-Emphasize sound-symbol associations when teaching decoding and 
spelling 
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Extent of recommending accommodations. A significant relationship was 

found between the participants' period of educational diagnostician certification and 

educational certification program preparation and the extent of recommending 

accommodations based· on the relationship of academic learning and each of the seven 

cognitive ability factors. Percentages are reported in Tables 61 through 63. 

Comparison of certification program preparation and extent of recommending 

an accommodation based on tlte relationsliip between academic learning and sliort

term memory (Gsm). A significant relationship was found between the education 

certification program preparation and the extent of recommending the accommodation: 

provide visual guides during oral presentations based on the relationship between 

academic learning and short-term memory (Gsm), X2 (6)=23.474, p<.05. Percentages are 

reported in Table 61. Most educational diagnosticians who received a university based 

education certification program recommended tpe instructional intervention "sometimes" 

to "always," compared to "always" by educational diagnosticians who received their 

certification from an alternative based program. 

Comparison of period of certification a.nd extent of recommending an 

accommodation based on tlie relationship between academic learning and s/iort-term 

memory (Gsm). A significant relationship was found between the period of educational 

diagnostician certification and extent of recommending the accommodation: provide 

extra time to copy information based on the relationship of academic learning to Short

Term Memory (Gsm), X2 (18)=31.291, p<.05. Percentages for this information are 

reported in Table 62. Results revealed that educational diagnosticians who received 

163 



educational diagnostician certification between prior to 1980 and 2004 significantly tend 

to recommend this specific accommodation "sometimes" to "often" compared to 

"always" by educational diagnosticians who received their educational diagnostician 

certification between 2005-2008. 

Table 61 

Comparison of Certification Program Preparation and Extent of Recommending 

an Accommodation Based on the Relationship between Academic Learning and 

Short-Term Memory (Gsm) 

Certification % 
Program % % % % 

Preparation Never Rarely Sometimes Often Always 

N 1 2 3 4 5 

University Based 38 0.0 0.0 15.8 50.0 34.2 

Alternative Based 2 0.0 0.0 0.0 100.0 0.0 

Other 2 0.0 50.0 0.0 0.0 50.0 

Total 42 0.0 16.7 5.2 50.0 28.1 

Note: Accommodation-Provide visual guides during oral presentations 
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Table 62 

Comparison of Period of Certification and Extent of Recommending an 

Accommodation Based on the Relationship between Academic Learning and 

Short-Term Memory (Gsm) 

% % % % 
Period of Never Rarely Sometimes Often 
Certification 

N 1 2 3 4 

2005-2008 2 0.0 0.0 0.0 0.0 

2000-2004 9 0.0 0.0 66.7 22.2 

1995-1999 10 0.0 0.0 40.0 40.0 

1990-1994 9 0.0 22.2 33.4 22.2 

1985-1989 2 0.0 0.0 0.0 100.0 

1980-1984 5 0.0 20.0 0.0 40.0 

Prior to 1980 5 0.0 0.0 0.0 100.0 

Total 42 0.0 6.0 20.1 46.3 

Note: Accommodation-Provide extra time to copy information 

% 
Always 

5 

100.0 

11.1 

20.0 

22.2 

0.0 

40.0 

0.0 

27.6 

Comparison of period of certification and extent of recommending an 

accommodation based on the relationship between academic learning and fluid 

reasoning (Gj). A significant relationship was found between the period of educational 

diagnostician certification and the extent of recommending the accommodation: seat the 

student next to a peer helper who can provide assistance based on the relationship of 
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academic learning to fluid reasoning (Gf), X2 (l 8)=31.130, p<.05. Percentages are 

reported in Table 63. Most educational diagnosticians who received their certification 

between prior to 1980 and 2004 tend to recommend the accommodation between 

"sometimes" and "often" compared to "always" by educational diagnosticians who 

received their certification between 2005 and 2008. 

Table 63 

Comparison of Period of Certification and Extent of Recommending an 

Accommodation Based on the Relationship between Academic Learning and 

Fluid Reasoning (Gj) 

% % % % % 
Period of Never Rarely Sometimes Often Always 
Certification 

N 1 2 3 4 5 

2005-2008 2 0.0 0.0 0.0 0.0 100.0 

2000-2004 9 0.0 33.3 55.6 11.1 0.0 

1995-1999 IO 0.0 20.0 60.0 20.0 0.0 

1990-1994 9 0.0 11.1 33.4 44.4 11.1 

1985-1989 2 0.0 0.0 50.0 50.0 0.0 

1980-1984 5 0.0 20.0 60.0 20.0 0.0 

Prior to 1980 5 0.0 0.0 20.0 60.0 20.0 

Total 42 0.0 12.l 39.8 29.4 18.7 

Note: Accommodation-Seat the student next to a peer helper who can provide assistance 
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Cronbach 's Alpha 

Cronbach's Alpha was conducted to measure inter-reliability as noted in Table 64. 

Results present no statistically significant data concerning the inter-reliability between 

the level of knowledge, instructional interventions and accommodations based on the 

relationship between academic learning and each cognitive ability factor. Cronbach's 

Alpha reliability inter-reliability results are reported in relation to each of seven cognitive 

ability factors. 

Table 64 

Inter-reliability between Level of Knowledge, Instructional Interventions and 

Accommodations Based on the Relationship between Academic Learning and 

Cognitive Ability Factors (G) 

Cronbach's 
Cognitive Ability Factor ( G) K Alpha 

Crystalli~ed Intelligence (Ge) with Academic Learning 14 .90 

Long-Term Retrieval (Glr) with Academic Learning 11 .78 

Short-Term Memory (Gsm) with Academic Learning 18 .90 

Fluid Reasoning ( Gf) with Academic Learning 12 .87 

Auditory Processing (Ga) with Academic Leaming 12 .86 

Processing Speed (Gs) with Academic Learning 12 .88 

Visual Processing (Gv) with Academic Learning 10 .87 

Note: K =Number of level of knowledge, instructional interventions and accommodations 
related to cognitive ability factor ( G). 
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Summary of Phase One Results 

The results of phase one suggested that educational diagnosticians reported 

having knowledge of the relationship between cognitive ability factors and academic 

learning. Moreover, they reported that they recommend instructional interventions and 

accommodations based on the relationship between cognitive ability factors and 

academic learning. 

In regards to the educational diagnosticians' education, most participants have a 

Master's degree plus post-Master's hours, obtained certification between 1990 and 2000 

under the Education for all Handicapped Children Act of 1975 and IDEA 1997, have had 

6 to 15 or 21 + years of experience, and received a university based certification program 

with a total face-to-face mode of delivery. Their school districts required CHC theory 

based pattern of strengths and weaknesses with Cross Battery. Their university 

experience did not have courses or course sessions that focused on linking CHC theory of 

cognitive ability to academic learning; however, they had 2 to 3 or more days of 7 to 18+ 

hours of professional development that focused on linking CHC theory of cognitive 

ability to academic learning. 

Range, mean, standard deviation, and percentage scores were collected to reveal 

the extent of knowledge ~m the relationship of academic learning to each of the seven 

cognitive abiltty factors. This collected data responded to research question one. To what 

extent do educational diagnosticians possess knowledge on the relationship of academic 

learning to the cognitive ability factors? Mean and standard deviation results revealed 
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that participants reported acquired knowledge on each of these relationships with very 

little variance. 

Percentage results revealed that most participants considered their extent of 

knowledge on each of these relationships as between moderate and high. Very few 

participants reported the extent of their knowledge on the relationships as between low 

and somewhat low. Total percentage averages disclosed that most participants considered 

their knowledge as between moderate and somewhat high. 

Range, mean, standard deviation, and percentage scores were collected to reveal 

the extent of recommending instructional interventions related to the relationship of 

academic learning to each of the seven cognitive ability factors. This collected data 

responded to research question two. To what extent do educational diagnosticians 

recommend possible instructional interventions related to the relationship of academic 

learning to the cognitive ability factors? Results revealed that participants reported 

recommending instructional interventions related to these relationships with very little 

variance. 

Percentages were used to report the extent to which educational diagnosticians 

recommend instructional interventions related to these relationships as between "often" 

and "always". Very few participants reported recommending these instructional 

interventions related to this relationship as between "never" and "rarely". Total averages 

disclosed that most participants reported recommending these instructional interventions 

related tq this relationship as between "often" and "always". 
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Range, mean, standard deviation, and percentage scores were collected to reveal 

the extent of recommending accommodations related to the relationship of academic 

learning to each of the seven cognitive ability factors. These tables respond to research 

question three. To what extent do educational diagnosticians recommend possible 

accommodations related to the relationship of academic learning to the cognitive ability 

factors? Results revealed that participants reported recommending these 

accommodations related to these relationships with very little variance. 

Percentages were used to report the extent to which educational diagnosticians 

recommend accommodations related to these relationships as between "sometimes" and 

"always". Very few participants reported recommending these instructional interventions 

related to this relationship as between "never" and "rarely". Total averages disclosed that 

most participants reported recommending these instructional interventions ·related to this 

relationship as between "sometimes" and "often". 

When comparing research questions two and three, mean and standard deviation 

overall total scores represented the extent of recommending possible instructional 

interventions and accommodations related to the relationship between academic learning 

and cognitive ability factors. Overall results indicated that educational diagnosticians 

tended to recommend instructional interventions related to the relationship of academic 

learning to each of the seven cognitive ability factors slightly more often than 

accommodations. Total percentage averages disclosed that while most participants 

reported recommending instructional interventions related to this relationship as between 

"often" and "always", most participants reported recommending accommodations related 
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to this relationship as between "sometimes" and "often". Therefore, overall averages 

revealed that most professional educational diagnosticians recommend instructional 

interventions based on this relationship more often than accommodations. 

A cross tabulation X2 test was conducted to compare scores of the participants' 

level of knowledge and demographic data. When examining the data, only some 

significant statistical differences occurred when comparing the participants' period of 

educational diagnostician certification and educational certification program preparation 

with the extent to which educational diagnosticians possess knowledge on the 

relationship of academic learning and each of the seven cognitive ability factors. 

Statistically significant percentages indicated that most educational diagnosticians 

who received university based education certification program preparation considered 

their level of knowledge based on the relationship between academic learning and short

term memory (Gsm) to be "moderate" compared educational diagnosticians who received 

alternative based certification programs. In addition, a statistically significant number of 

educational diagnosticians who received their educational diagnostician certification 

between prior to 1980 and 2004 considered their level of knowledge based on the 

relationship between academic learning and log-term retrieval (Glr), fluid reasoning (Gf), 

auditory processing (Ga), and processing speed (Gs) to have been between "moderate" 

and "somewhat high". 

A cross tabulation X2 test was conducted to compare scores of the participants' 

extent of recommending instructional interventions and accommodations based on the 

relationship of academic learning and each of the seven cognitive ability factors to the 
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participants' period of educational diagnostician certification and ·educational 

certification program preparation. Statistically significant percentages noted the 

comparison of period of educational diagnostician certification and extent of 

recommending an instructional intervention related to the relationship of academic 

learning to crystallized intelligence (Ge) and visual processing ( Gv ). Results indicated 

that educational diagnosticians who received certification during 2005 through 2008 

recommend specific instructional interventions based on these relationships "always" 

compared "often" to "always" for educational diagnosticians who received their 

educational diagnostician certification during prior to 1980 through 2004. 

In addition, the comparison of certification program preparation and extent of 

recommending an instructional intervention based on the relationship between academic 

learning and long-term retrieval (Glr) and visual processing (Gv). Results indicated that 

educational diagnosticians who received a university based education certification 

program recommended the instructional interventions "often" to "always" compared to 

"often" by educational diagnosticians who received their certification from an alternative 

based program. 

Statistically significant percentages noted the comparison of period of educational 

diagnostician certification and extent of recommending an accommodation related to the 

relationship between academic learning and short-term memory (Gsm) and fluid 

reasoning ( Gf). Results indicated that educational diagnosticians who received 

certification during ~005 through 2008 recommend specific accommodations based on 

these relationships "always;' compared "often" to "always" for educational diagnosticians 
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who received their educational diagnostician certification during prior to 1980 through 

2004. 

In addition, the comparison of certification program preparation and extent of 

recommending an accommodation based on the relationship between academic learning 

and short-term memory ( Gsm ). Results indicated that educational diagnosticians who 

received a university based education certification program recommended the 

instructional interventions "often" to "always," compared to "often" by educational 

diagnosticians who received their certification from an alternative based program. 

Cronbach's Alpha was conducted for measuring inter-reliability between the level 

of knowledge and the recommendations of instructional interventions and 

accommodations based on the relationship between academic learning and cognitive 

ability factor. Results demonstrated no statistically significant data concerning the inter

reliability between the level of knowledge, instructional interventions and 

accommodations based on the relation~hip between academic learning and each of seven 

cognitive ability factors. 

Qualitative Phase 

Focus Group Purpose 

The purpose of the qualitative phase was to clarify how professional educational 

diagnosticians acquired knowledge of linking the relationship between cognitive ability 

factors and academic learning and their recommendations of instructional interventions 

and accommodations. This section reports the findings of the focus group which was 

conducted in accordance with Metaplan methodology. 
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Focus Group Participants 

The focus group participants were randomly selected from survey participants 

who completed the survey, volunteered by indicating their choice for participation in the 

focus group, and provided contact information for a consent form. The focus group 

consisted of five participants who were professional educational diagnosticians. The 

demographic data for educational diagnosticians who participated in the focus group are 

listed in Table 65. 

Demographic data was reported in mean and standard deviation scores. The 

primary assignment for focus group participants was grades pre-k through 5th grade. The 

average level of education was Master's degree plus post-Master's hours. One participant 

had only a Master's degree. The average year of certification was between 2000 and 2004 

with one participant's certification between 2005 and 2008. The average years of 

educational diagnostician experience were between 6 and 10. One participant had 

between 2 and 5 years. 

All school districts required CHC theory based pattern of strengths and 

weaknesses for initial evaluations. The average professional development focusing on 

CHC theory was more than 3 days (more than 18 hours) with one participant having 

received two to three days (7 to 18 hours). The average amount of information received 

during the educational diagnostician preparation program on linking CHC theory of 

cognitive ability to academic learning was 2.2 including three participants who had no 
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course or sessions of a course, one had one course with several sessions, and one had two 

or more courses with several sessions each. 

Table 65 

Focus Group Demographic Datafor Educational Diagnostician Participants (N=5) 

Population 
Average Mean SD 

Primary Assignment Elementary 1.00 0.00 

Level of Education 
Masters plus post 

1.80 .45 
Masters hours 

Period Certification 2000-2004 1.80 .45 

Years of Diagnostician Experience 6-10 1.80 .45 

District Initial Evaluation Requirements CHC 1.00 0.00 

Professional Development Focusing on More than 3 days 
1.80 .45 

CHC Theory (7-18 hrs.) 

Educational Diagnostician Preparation No Course 
Program on Linking Cognitive Ability No Session 

1.60 1.79 
to Academic Leaming 

Education Certification Program University 2.40 .55 
Preparation 

Certification Program Mode of Delivery Face-to-Face 1.80 .89 

Gender Female 1.80 .45 

Ethnicity Caucasian 1.80 .45 

School District: Rural, Suburban, Urban Urban 1.00 0.00 

Regional Educational Service Center RegionlO 1.00 0.00 

Note. CHC = Cattell-Horn-Carroll 
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The average education certification program preparation was university based 

certification with two who had alternative based certification. The average education 

certification program preparation mode of delivery was total face-to-face with one who 

had a mixture of face-to-face and online/web-based. Most participants were female, with 

only one male. The majority of participants reported their ethnicity as Caucasian, with 

one having Hispanic heritage. All participants served in an urban school district within 

the Region IO Educational Service Center. 

Focus Group Data Analysis 

The five focus group questions were provided to focus group participants to 

address research question four in regards to educational diagnosticians' perceptions 

regarding the quality of their training and/or preparation programs related to the 

relationship between cognitive ability and academic learning as presented in Cattell

Hom-Carroll (CHC) theory. 

Responses from the focus group were analyzed using descriptive statistics. Focus 

group questions one through five were calculated using mean scores and standard 

deviations to explore educational diagnosticians' perceptions regarding the quality of 

their training and/or preparation programs related to the relationship between cognitive 

ability and academic learning as presented in Cattell-Hom-Carroll (CHC) theory. 

From the rating sheets, mean ratings were calculated for each category by tallying 

the number of values circled by participants for a specific category and dividing the total 

number by the number of respondents. Next, standard deviations were calculated for each 

of the individual categories. 
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Following the focus group meeting, the moderator analyzed the rating and voting 

sheets. A tally mark systemization process was utilized to determine how the participant 

ranked the top category choices. Each time a category appeared on a participant's voting 

sheet a tally mark was noted for that category. The category with the most tally marks 

received a group rank of one, the next category with the highest number received a two, 

and so forth. Multiple categories were ranked based on the most important category 

ratings of category 1 being the highest rating, category 2 being the next highest rating, 

and so on. The highest category rating received a subgroup ranking of A for the highest 

category ranking and B for the second highest subgroup ranking, and so forth. 

Tables 66-68 reported the mean ratings, standard deviations, group votes, and 

group ranks for each category. Description and interpretation of the qualitative research 

question and related focus group questions are provided. 

Research question four. What are educational diagnosticians' perceptions 

regarding the quality of their training and/or preparation programs related to the 

relationship between cognitive ability and academic learning as presented in Cattell

Hom-Carroll (CHC) theory? 

Learning experiences for knowledge and skills. 

Focus group question JA. 

Prompt for focus group question IA: 

Federal and State law requires that the identification of a learning disability only 

be considered when a student is not making progress in the general education 

curriculum after being provided with evidence-based classroom instruction. 
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Knowledge on how to recommend possible instructional interventions and 

accommodations based on the relationship between cognitive ability factors and 

academic learning as presented in Cattell-Hom-Carroll (CHC) theory is an 

important competency for educational diagnosticians. 

Focus group question 1 A: 

Think back on the variety of ways you acquired knowledge and skills on the 

relationship between cognitive ability factors and academic learning reflected in 

the CHC theory. How did you acquire the knowledge and skills for linking 

cognitive ability factors with academic learning? 

Mean rate based on individual ratings, standard deviation, group votes based on 

raw votes of the group and group rate based on individual ratings are reported in Table 

66. Participants ranked literature review, collaboration, and professional development, as 

the most important learning experiences that educator preparation programs provide in 

the acquisition of knowledge and skills for linking cognitive ability factors with academic 

learning. Professional development ranked the highest mean rate. Technology and school 

based learning experiences retrospectively ranked the least important categories for this 

question. 
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Table 66 

Categories of Acquired Learning Experience for Linking Cognitive Ability with 

Academic Learning 

Categories MR SD GV GR 

Lit Review 2.00 1.15 4 I 

School Base 1.00 0.00 I 3 

Technology 2.00 1.41 2 2 

Collaboration 2.00 0.00 4 I 

Professional Development 2.25 .96 4 I 

Note: MR=Mean Rate (based on individual ratings); SD=Standard Deviation; GV=Group 
Votes (based on raw votes of the group); GR=Group Rank (based on member votes) 

Focus group question JB. 

Prompt for focus group questions I B: 

You just described the specific learning experiences that help you link the 

relationship between cognitive ability factors and academic learning. 

Focus group question I B: 

What would have better prepared you to link the relationship between cognitive 

ability factors and academic learning? 

Mean rate based on individual ratings, standard deviation, group votes based on 

raw votes of the group and group rate based on individual ratings were collected for this 

information are reported in Table 67. 
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Table 67 

Categories of Desired Learning Experiences for Linking Cognitive Ability with 

Academic Learning 

Categories MR SD GV GR 

Fonnal University Training 2.00 1.15 4 2 
Advance Professional Development 2.00 0.00 · 5 1 
Fonnal Teacher Training 2.00 1.41 2 4 
Case Studies 1.00 0.00 1 5 
Collaboration 1.33 .96 3 3 

Note: MR=Mean Rate (based on individual ratings); SD=Standard Deviation; GV=Group 
Votes (based on raw votes of the group); GR=Group Rank (based on member votes) 

Participants ranked advanced professional development, formal university 

training and collaboration retrospectively as the most important learning experiences that 

educator preparation programs need to provide. Formal teacher training and case studies 

received the lowest number of group votes as needed learning experiences respectively. 

Fonnal training including formal university training, advanced professional development 

and fonnal teacher training equally had the highest mean rates. 

Possible instructional interventions and accommodations. 

Focus group question 2A. 

Prompt for focus group question 2A: 

Federal and State law requires that the identification of a learning disability only 

be considered when a student is not making progress in the general education 

curriculum after being provided with evidence-based classroom instruction. 
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Knowledge on how to recommend possible instructional interventions and 

accommodations based on the relationship between cognitive ability factors and 

academic learning· as presented in Cattell-Hom-Carroll (CHC) theory is an 

important competency for educational diagnosticians. Evidence-based 

instructional practices are "practices that are informed by research, in which the 

characteristics and consequences of environmental variables are empirically 

established and the relationship directly informs what a practitioner can do to 

produce a desired outcome" (Dunst, Trivette, & Cutspec, 2002, p. 3). 

Focus group question 2A: 

Think back on the variety of ways you acquired knowledge and skills of how to 

make recommendations of possible instructional interventions based on the 

relationship between cognitive ability factors and academic learning as presented 

in Cattell-Hom-Carroll (CHC) theory. What possible instructional interventions 

do you currently recommend based on CHC theory? 

Mean rate based on individual ratings, standard deviation, group votes based on 

raw votes of the group and group rate based on individual ratings were collected for this 

information and are reported in Table 68. Results revealed that categories received 

consistent ranking in terms of group vote and rank. Participants ranked memory/retrieval, 

vocabulary and visual aids retrospectively as the most important recommended 

instructional interventions based on linking cognitive ability factors to academic learning. 

Customized and manipulatives recommended instructional interventions had the lowest 
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number of group votes respectively. Decoding and vocabulary had the highest standard 

deviation scores retrospectively. 

Table 68 

Categories of Recommended Instructional Interventions Based on Linking Cognitive 

Ability Factors with Academic Learning 

Categories MR SD GV GR 

Decoding 2.50 1.15 2 4 

Manipulatives 0.00 0.00 0 6 
Customized 3.00 0.00 1 5 

Vocabulary 2.25 1.41 4 2 

Visual Aids 2.00 0.00 3 3 

Memory /Retrieval 1.40 .96 5 1 

Note: MR=Mean Rate (based on individual ratings); SD-Standard Deviation; GV=Group 
Votes (based on raw votes of the group); GR=Group Rank (based on member votes) 

Focus group question 2B. 

Prompt for focus group question 2B: 

Federal and State law requires that the identification of a learning disability only 

be considered when a student is not making progress in the general education 

curriculum after being provided with evidence-based classroom instruction. 

Knowledge on how to recommend possible instructional interventions and 

accommodations based on the relationship between cognitive ability factors and 

academic learning as presented in Cattell-Hom-Carroll (CHC) theory is an 

important competency for educational diagnosticians. These accommodations 
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provide support that helps the student access instruction and curriculum for 

academic learning. Accommodations are "services or supports that [are] provided 

to help a student fully access the subject matter and instruction as well as to 

demonstrate what he or she knows" (Nolet & McLaughlin, 2000, p. 71 ). 

Focus group question 2B: 

Think back on the variety of ways you acquired knowledge of how to make 

recommendations of possible instructional interventions based on the relationship 

between cognitive ability factors and academic learning as presented in Cattell

Hom-Carroll (CHC) theory. What possible accommodations do you currently 

recommend based on CHC theory? 

Mean rate based on individual ratings, standard deviation, group votes based on 

raw votes of the group and group rate based on individual ratings were collected for this 

information are reported in Table 69. Participants ranked visual and writing alternatives 

as the most important recommended accommodations based on linking cognitive ability 

factors with academic learning. Environmental and testing accommodations had the 

lowest number of group votes respectively. Visual and environmental accommodations 

had the highest standard deviation respectively. 
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Table 69 

Categories of Recommended Accommodations Based on Linking Cognitive Ability 

Factors with Academic Learning 

Categories MR SD GV GR 

Visual 2.50 1.15 4 1 

Writing Alternatives 1.67 0.00 4 1 

Testing 0.00 0.00 0 4 

Environmental 1.00 1.41 2 3 

Time 2.33 0.00 3 2 

Oral 2.00 .96 3 2 

Note: MR=Mean Rate (based on individual ratings); SD=Standard Deviation; GV=Group 
Votes (based on raw votes of the group); GR =Group Rank (based on member votes) 

Barriers encountered. 

Focus group question 3. 

Prompt for focus group question 3: 

Federal and State law requires that the identification of a learning disability only 

be considered when a student is not making progress in the general education 

curriculum after being provided with evidence-based classroom instruction. 

Knowledge on how to recommend possible instructional interventions and 

accommodations based on the relationship between cognitive ability factors and 
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·academic learning as presented in Cattell-Hom-Carroll (CHC) theory is an 

important competency for educational diagnosticians. 

Focus group question 3: 

Think back on the variety of ways you acquired knowledge of how to make 

recommendations of possible instructional interventions based on the relationship 

between cognitive ability factors and academic learning as presented in Cattell

Hom-Carroll (CHC) theory. What barriers do you encounter when linking CHC 

theory to academic learning? 

Mean rate based on individual ratings, standard deviation, group votes based on 

raw votes of the group and group rate based on individual ratings were collected for this 

information are reported in Table 70. The categories for barriers encountered by 

educational diagnosticians to link CHC theory to academic learning were consistent in 

terms of group vote and rank. Participants ranked application, communication and 

cultural/language as the most important barriers respectively when linking CHC theory of 

cognitive ability to academic learning. The barriers oftime and school issues had the 

lowest number of group votes respectively. School issues and application received the 

highest standard deviation scores. 
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Table 70 

Categories of Barriers Related to Linking CHC Theory to Academic Learning 

Categories MR SD GV GR 

Application 2.80 1.15 5 I 

Cultural/Language 2.00 0.00 3 3 

School Issues 2.00 1.41 I 5 

Time 1.00 0.00 2 4 

Communication 1.50 .96 4 2 

Note: MR=Mean Rate (based on individual ratings); SD=Standard Deviation; GV=Group 
Votes (based on raw votes of the group); GR=Group Rank (based on member votes) 

Summary of Phase Two Results 

Educational diagnosticians reported having knowledge of the relationship 

between CHC theory of cognitive ability factors and academic learning. They also 

reported that they recommend instructional interventions and accommodations based on 

this knowledge. The results of phase two suggested that educational diagnosticians 

received quality professional development training and study group learning experiences 

related to the relationship between cognitive ability and academic learning as presented in · 

Cattell-Hom-Carroll (CHC) Theory. Demographic data collected revealed that most 

educational diagnosticians had no formal training during their educational diagnostician 

certification preparation programs on this relationship; however, most of them reported 

having more than three days of professional development training. Participants reported 
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the most important learning experiences related to this relationship include literature 

review, collaboration and professional development equally as the most important 

learning experiences that provide the acquisition of knowledge and skills for linking 

cognitive ability factors with academic learning. In addition, they reported the need for 

better preparation in linking the relationship between cognitive ability factors and 

academic learning. Specifically, they ranked advanced professional development, formal 

university training, and collaboration respectively as the most important categories for 

better preparation learning experiences. 

Participants also reported recommending possible instructional interventions and 
I 

accommodations based on the relationship between CHC cognitive ability and academic 

learning. They specifically ranked the most important recommended instructional . 

interventions as memory/retrieval, vocabulary, and visual aids respectively. They also 

reported visual and writing alternatives respectively as the most important recommended 

accommodations based this relationship. 

In addition, participants specified specific barriers encountered when linking CHC 

theory to academic learning. They ranked application, communication and 

cultural/language respectively as the most important barriers to linking CHC theory of 

cognitive ability to academic learning. 

Limitations 

This study design used a quasi-experimental mixed model methodology, which 

was organized into two phases. The first phase of this study was a descriptive quantitative 

design utilizing survey methodology. The second phase of the study was a qualitative 
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design utilizing focus group methodology. A description of the study phases of 

limitations follows. 

Quantitative Phase Limitations 

This study was conducted using a descriptive design by which participants 

reported on their personal behaviors pertaining to knowledge on the relationship of 

academic learning to cognitive ability factors and recommending instructional 

interventions and accommodations based on this relationship. Reliance on self-reporting 

may have resulted in inflation of perceived positive behaviors. In contrast, participants 

may have under-reported perceived negative behaviors. In addition, participants who 

completed the survey consisted of participants who had some interest in responding (Gay, 

Mills, & Airasian). Also, the requirement of participants to pass a registry exam in order 

to obtain membership in the professional educational diagnosticians' organization implies 

that members are highly qualified educational diagnosticians. Consequently, the results 

may potentially be skewed to highly qualified participants who responded and not 

representative of all educational diagnost~cians in the state of Texas. 

Qualitative Phase Limitations. 

The small number of participants (N=5) limited the results of the study findings. 

Focus groups were generally composed of 7 to 10 participants, but may ranged to as 

small as 4 or as large as 12: Due to the nature of a focus group format, participants may 

not have openly discussed their viewpoints, limiting the findings of the study. 
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Overall, the limitation of this research study was the generalizability to a larger 

population. Therefore, future research studies should be based on a larger population of 

participants. 

Delimitations 

Chosen population was the first delimitation of the study. The sample consisted of 

professional educational diagnosticians. Only those participants who responded to the 

survey and who participated in the foccus group were included in this study. The second 

delimitation was the generalizability of the study due to descriptive design of the 

quantitative study and the possibility that the highly qualified membership requirements 

of educational diagnosticians were representative of current population of educational 

diagnosticians. The strongest results of any quantitative method were provided by only 

true experimental research because of the clear evidence provided for determining a 

cause and effect relationship (Gay, Mills, & Airasian). 
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CHAPTERV 

DISCUSSION 

The inclusion of students with disabilities in state and district assessments to 

measure educational programs raises expectations and concerns for decisions regarding 

instruction and accommodations for improving all student performance, including 

students identified with SLD receiving special education services (Christensen, Thurlow, 

& Wang, 2009). Understanding the nature of academic learning in relation to the 

neurological basis of SLD as patterns of strengths and weaknesses implicate the need to 

develop recommendations focused on the relationship between cognitive ability factors 

and academic learning needs in order to improve student performance. 

The collaboration between the special education teacher and general education 

teachers implicates the need of communicating recommendations justified by specific 

cognitive ability and achievement skill weaknesses. State mandates and national agencies 

for supporting special education professionals provide additional support in the need for 

effective communication in interpreting assessment and evaluation results to 

parents/ guardians and professionals. 

The reauthorization of IDEIA (2004) requires that one of its purposes is "to 

ensure that educators and parents have the necessary tools to improve educational results 

for children with disabilities ... " (p. 5). The Linking CHC to Intervention Tool (Proctor & 

Albright, 2010) was developed for reasons similar to this purpose of IDEIA (2004). This 

tool assists in the organization and communication of recommendations by directly 
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linking student performance results of a psycho-educational assessment to improve 

student performance for children with disabilities. Specifically, this tool links cognitive 

ability factors with achievement, provides implications of this linkage to academic 

learning, and offers possible instructional interventions and accommodations to improve 

cognitive and achievement weaknesses. 

Utilization of the Linking CHC to Intervention Tool assists in effectively 

communicating assessment results to a decision making team of knowledgeable 

individuals consisting of an evaluator, parents, educators, and administrators. 

Implementation of the Linking CHC to Intervention Tool will enrich knowledge of 

student needs and consequently assist in developing effective interventions and 

accommodations to improve student performance (Proctor & Stephens, 2010). 

In addition to the provision of application and communication based on linking 

CHC theory to academic learning, the recommendations based on this relationship 

provide optimal support for the educational learning environment. This enriched learning 

environment encourages nurture neurological and cognitive growth to strengthen related 

cognitive ability factors and academic learning for improved student performance. 

In order to provide the most effective recommendations for instructional 

interventions and accommodations, educational diagnosticians must be equipped to link 

cognitive ability factors with achievement and academic learning based on CHC theory to 

identify the pattern of strengths and weaknesses that may affect lack of progress in 

performance and/or achievement. The application of knowledge and skills gained from 

this line of research prepare diagnosticians to recommend possible instructional 
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interventions and accommodations to classroom teachers and parents when planning of 

instruction for students with SLD (Dehn, 2006, 2008; Gregg & Lindstrom, 2008; Mather 

& Wendling; McGrew, 2005; Rathvon, 2008; Wendling & Mather, 2009), as well as 

make recommendations for students who do not meet the criteria or state guidelines as a 

student with SLD. 

The current study examined the extent educational diagnosticians: (1) possess 

knowledge of Cattell-Hom-Carroll (CHC) theory of cognitive ability and its relationship 

to academic learning, (2) recommend possible evidence-based instructional interventions 

based on CHC theory, €3) recommend accommodations based on CHC theory, and (4) 

educational diagnosticians' perceptions regarding their training and/or preparation 

programs and knowledge on how to recommend possible instructional interventions and 

accommodations based on the relationship between cognitive ability and academic 

learning as presented in Cattell-Hom-Carroll (CHC) theory. 

The quantitative phase, online survey methodology, was completed by 42 

participants representing 8.4% of the professional education diagnosticians' population 

from 60% of the Regional Education Service Centers across Texas. The responses were 

analyzed using descriptive statistics and cross tabulation X2 measures to examine: (1) the 

educational diagnosticians' educational diagnostician certification program preparation, 

(2) the period of educational diagnostician certification in relation to the extent of 

knowledge on the relationship between each of the seven general intelligence factors, and 

(3) the academic ability on recommending instructional interventions and 

accommodations based on this relationship. Most educational diagnosticians reported 
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having knowledge of the relationship between CHC theory of cognitive ability factors 

and academic learning. They also reported that they recommend instructional 

interventions and accommodations based on this knowledge. 

Cronbach' s Alpha was conducted to determine inter-reliability between the level 

of knowledge and the recommendations of instructional interventions and 

accommodations. Results revealed strong inter-reliability between the level of 

knowledge, instructional interventions, and accommodations. 

The qualitative phase, Metaplan methodology, consisted of a focus group meeting 

with educational diagnosticians. Individual responses were examined, placed into 

categories, and ranked by the focus group members according to metaplan methodology. 

Mean ratings and standard deviations were calculated for each set of responses. The 

following variables were identified: ( 1) the most important categories for acquired 

learning experiences in relation to the relationship between cognitive ability factors and 

academic learning included professional development, collaboration and literature 

review; (2) the most important categories for desired learning experience based on this 

relationship included advanced professional development, formal university training, 

and collaboration; (3) the most important categories for recommended instructional 

interventions based on this relationship included memory/retrieval, vocabulary, and 

visual aids; ( 4) the most important categories for recommended accommodations based 

on this relationship included visual and writing alternatives; and (5) the most important 

barriers related to linking CHC theory to academic learning included application, 

communication, and cultural/language. 
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The first finding from this study related to research question one: To what extent 

do educational diagnosticians possess knowledge on the relationship of academic 

learning to cognitive ability factors? Results revealed that educational diagnosticians 

consider their extent of knowledge based on the relationship of academic learning to each 

of the cognitive ability factors (G) to have been within a range of somewhat low (2) to 

high (5) with a mean average between 3.57 and 3.71. In addition, standard deviation 

scores reveal that very little variability occurred between scores ranging from . 72 to .83. 
, : 

Percentage scores reveal that 93 .5 and 100% of educational diagnosticians 

considered their possessed knowledge to be "moderate" to "high" regarding the 

relationship of the seven general intelligence factors ( G) to academic learning. This 

knowledge essentially meets federal and state law requirements that criteria for an 

identification of SLD include the identification of a pattern of strengths and weaknesses 

in performance, achievement, or both performance and achievement. The identification 

of cognitive ability and achievement strengths and weaknesses for struggling students 

with and without SLD drive recommendations for instructional interventions and 

accommodations that improve individual needs for student performance. 

The second finding from this study related to research question two: To what 

extent do educational diagnosticians recommend possible instructional interventions 

related to the relationship of academic learning to cognitive ability factors? Mean 

averages revealed that between 3.60 and 4.19 with standard deviation scores ranging 

between .77 and .99 represented little variability between scores. Percentage results 

indicated that between 84.91 % and 98.16 % of educational diagnosticians recommended 
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evidenced-based instructional interventions based on the relationship between academic 

learning and cognitive ability factors. Collaborative efforts of special education teachers 

and general education teachers on recommending instructional interventions meet NCLB 

(2004) requirements for student needs. The provision of evidence-based instructional 

practices based on the relationship between cognitive ability and academic learning 

empirically establishes an optimal learning environment. Nurturing the development of 

neurological processes enhances the improvement of student performance for struggling 

students with and without SLD in inclusion general education classes. 

The third finding from this study related to the third research question: To what 

extent do educational diagnosticians recommend possible accommodations related to the 

relationship of academic learning to cognitive ability factors? Mean averages revealed 

that between 3.41 and 4.09 with standard deviation scores ranging between .81 and 1.00 

represented little variability between scores. Percentage results suggested that between 

78.97 and 97.16 % of educational diagnosticians recommended accommodations based 

on the relationship between academic learning and cognitive ability factors. The 

provision of accommodations provides support that helps the student access instruction 

and curriculum for academic learning. The use of accommodations based on the 

relationship between specific cognitive ability factor weaknesses and achievement 

weaknesses in an optimal supported inclusion classroom builds an interactive learning 

experience with enriched environmental support. Collaborative efforts of special 

education teachers and general education teachers on recommending accommodations 

meet NCLB (2004) requirements for student needs. The provision of these 
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accommodations develop stronger neurological systems for improving cognitive ability 

and academic learning. Access allows opportunity for higher levels of thinking to reflect 

cognitive development and express academic learning. These developments result in 

improved student performance for struggling students with and without SLD in inclusion 

general education classes. 

Finally, the fourth finding from this study related to the fourth research question: 

What are educational diagnosticians' perceptions regarding the quality of training and/or 

preparation programs related to the relationship between cognitive ability and academic 

learning as presented in Cattell Hom-Carroll (CHC) theory? Educational diagnosticians 

who participated in the focus group presented the need for educational learning 

experiences to include advanced professional development, formal university training, 

and collaboration to better prepare educational diagnosticians to link the relationship 

between cognitive ability factors and academic learning. They also reported that 

application and communication were the pertinent barriers they encountered when linking 

CHC theory to academic learning. The reauthorization of IDEIA (2004) states as one of 

its purposes "to ensure that educators and parents have the necessary tools to improve 

educational results for children with disabilities ... " (p. 5). Therefore, knowledge on how 

to recommend possible instructional interventions and accommodations based on the 

relationship between cognitive ability factors and academic learning as presented in 

Cattell-Horn-Carroll (CHC) theory is an important competency for educational 

diagnosticians. 
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The Linking CHC to Intervention Tool provides evaluators, such as educational 

diagnosticians, to be able to apply and communicate the link between cognitive ability 

factors and academic learning to identify a pattern of strengths and weaknesses. The 

knowledge gained from the tool's visual representation of student ability will enable 

effective communication between educational team members including evaluators, 

parents, teachers, and administrators for the provision of recommended instructional 

interventio.ns and accommodations that nurture an enriched learning environment for 

improving student performance. 

Implications for Future Research 

The current study has provided information regarding the extent educational 

diagnosticians: (1) possess knowledge of Cattell-Hom-Carroll (CHC) theory of cognitive 

ability and its relationship to academic learning, (2) recommend possible evidence-based 

instructional interventions based on CHC theory, (3) recommend accommodations based 

on CHC theory, and (4) perceptions regarding their training and/or preparation programs 

and knowledge on how to recommend possible instructional interventions and 

accommodations based on the relationship between cognitive ability and academic 

learning as presented in Cattell-Hom-Carroll (CHC) theory. 

Future studies need to address a generalized population. A larger population of 

evaluators including first year certified educational diagnosticians and Licensed 

Specialists in School Psychology (LSSP). Depending on the quality of education 

preparation programs, educational diagnosticians and LSSPs who have recently 

completed their certification training may experience difficulty with the identification of 
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a pattern of strengths and weaknesses based on this relationship. In turn, they may 

experience more difficulty with recommending evidence-based instructional 

interventions and accommodations related to this relationship. Therefore, future studies 

need to identify and address specific needs of future evaluators completing education 

certification programs in Texas. 

The second variable that should be considered carefully is ethnicity. In this study, 

the majority of the population was Caucasian, which is commensurate with state and 

national populations of professional evaluators. There is a need for a diverse population 

of evaluators with cultural and linguistic perspectives and knowledge base to address the 

needs of current practices in evaluation of the cultural and linguistically diverse 

population of students in Texas. Therefore, future research studies should include a more 

diverse population of evaluators. 

Future studies need to investigate populations of educational diagnosticians who 

receive nontraditional certification program mode of delivery. This study's population's 

educational diagnostician certification program mode of delivery was mostly "total face

to-face" with a few "mixture of face-to-face and online/web-based". With an increase in 

"total online/web-based" educational diagnostician certification program mode of 

delivery, future research needs to evaluate its effectiveness in preparing educational 

diagnosticians with knowledge and skills in acquiring CHC theory of cognitive ability, its 

relationship to academic learning, and recommendations of instructional-interventions 

and accommodations based on this relationship. 
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Research studies also need to evaluate the quality of advanced professional 

development at the university level as well as regional Educational Service Center level 

on training in knowledge of the relationship between academic learning and cognitive 

ability factors and recommending instructional interventions and accommodations based 

on this relationship. Advanced professional development needs to include neurological 

and cognitive research related to optimal support of recommended instructional 

interventions and accommodations based on the link between cognitive ability and 

academic learning. Student performance may implicate improved cognitive ability and 

academic learning as a consequence of neurological and cognitive development. 

Finally, research studies need to evaluate the effectiveness of tools such as the 

Linking CHC to Intervention Tool (Proctor & Stephens, 2010). The provision of tools that 

help to eliminate barriers in application and communication are essential for increasing 

awareness of student needs that drive quality recommendations to improve student 

performance. Therefore, future research studies need to examine the Linking CHC to 

Intervention Tool (Proctor & Stephens) for: (I) measuring the effectiveness of 

communication of student abilities and recommendations based on the relationship of 

cognitive ability to academic learning, (2) surveying parents' understanding of student 

abilities and recommendations based on this relationship, and (3) measuring student 

performacn in inclusion class rooms that utilize instructional interventiosn and 

accommodations based on the relationship of cognitive ability and academic learning. 

Sudents' three year re-evaluations should also be analyzed for improved cognitive 

abilities and achievement effecting academic learning. 
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Conclusion 

This study was based on federal and state mandates that require an evaluation to 

include the provision of evidence-based classroom instruction, the lack of progress in the 

general education classroom, and the indication of a pattern of strengths and weaknesses 

for the identification of SLD (Commissioner's Rules, 2001; IDEIA, 2004; NCLB, 2004). 

Research studies implicate that cognitive ability develops as a consequence of 

neurological/biological development and interaction with the learning environment. The 

effectiveness of academic learning depends on the interactive, cyclical development of 

interrelationship between cognitive ability and achievement. MRI research studies 

indicating neurological correlates of SLD in the areas of reading (Fletcher, Lyon, Fuchs, 

& Barnes, 2007; Gorman, 2003; Hillis, 2005; Kleinschmidt & Cohen, 2006; Milne, 2005; 

Poldrack, 2001; Shaywitz, 2003; Tsapkini & Rapp, 2009; Wolf, 2007), writing (Richards, 

et al., 2009;), and math (Ansari, 2009; Eimeren, Niogi, Mccandliss, & Ansari, 2008; 

Morton, Bosma, & Ansari, 2009; Stanescu-Cosson, Pinel, et al., 2000) implicate the 

possibility of rewiring existing neural network systems for improved academic 

performance. Therefore, design of an ability-oriented evaluation helps to establish a 

pattern of strengths and weaknesses based on the relationship between cognitive ability 

factors and achievement based on CHC theory (Dehn, 2006, 2008; Gregg & Lindstrom, 

2008; Mather & Wendling, 2005; McGrew, 2005; Rathvon, 2008; Wendling & Mather, 

2009) to indicate student needs. 

The state competency requirements to provide appropriate communication for 

reporting and interpreting assessment and evaluation results (Texas Administrative Code, 
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2002) and federally mandated need to ensure that educators and parents have the 

necessary tools to improve educational results for students with SLD (IDEIA, 2004) 

indicate evaluator needs. The provision of an ability-oriented evaluation, based on CHC 

theory that identifies a pattern of strengths and weakness in relation to the relationship 

between cognitive ability factors and academic learning, implicates specific 

recommendations and accommodations for enriching the learning environment with 

optimal support. Focus group results indicated the need for communication and 

application support in linking cognitive ability to academic learning. The provision of 

tools such as the Linking CHC to Intervention Tool (Proctor and Stephens, 2010) provide 

evaluators with a process to link the relationship between cognitive ability and 

achievement to evidence-based instructional interventions and accommodations. These 

provisions will enrich the general education learning environment to improve student 

performance of students with SLD as well as general education students at-risk for SLD. 

The focus on improving student performance from the perspective of strengths 

and weaknesses will change instructional focus of instruction from meeting expectations 

of state assessment to meeting expectations of student needs. Therefore, quality student 

performance in state assessment should become a byproduct of rich educational 

environments based on student needs for instructional interventions and accommodations. 

The reevaluation of students with SLD will indicate effectiveness of instructional 

interventions and accommodatiQns as well as implicate changes in student needs as 

effective neurological/cognitive systems develop. These acquired cognitive and learning 

abilities will not only impact the struggling students at hand, but also will impact future 
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generations of these struggling students with and without SLD as they extend their 

improved academic learning through the engagement in interactive learning experiences 

with their parents, grandparents, and future children. Then, the provision of future 

enriched environmental learning experiences with optimal support will continue to 

nurture neurological and cognitive growth for continued development of academic 

learning throughout future generations. 
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f Crystallized Intelligence (Ge) 
J is a person •s level of acquired 
t knowledge. including domain 
$ knowledge obtained through life 
~ experiences. school arnfwork. 
! 
I 
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; Ge Cluster Average: __ _ 

' } 0Weakneu{~} 
! 0 Within .Nomw Limns ( BS· 1 15 ) 
! □ Strength C ~116) ! 0 UniDtapref.ablc 
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l. Long-Term Retrieval (Gil) 
1 is the ability to take and store a 
t variety of information (ideas, 
~ names, concepts) in onc•s mind, i then later retrieve it quick)y and 
~ easily using association. 

! 
~ GJrCluster Average: __ _ 

f O Weakness ( ~) 
J O Within Normal Limits ( SS-115 ) 
~ 0 Stmigth ( ~116) 
I O Unillurpretable 

Short• Term Memory (Gmr) 
is the ability to apprehend and 
hold infonnadon in one's mind 
and then use it within a few 
seconds; includes working 
memory (ability to attend to .• 
process, and respond to 
infonnation). 

Gsm Cluster Average: __ _ 

0 Weakness(~> 
0 Within Nonna! Umits ( &S.11 S ) 
0 Strength ( 2: 116) 
0 Unintcrpn:tabk 
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Linking *CHC to Intervention Tool 

0 Basic RndinJ 

0 Reading Comp. 

0 Mllh CaJcuJaaiffls 
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0 Mllh Problem SoMag __ 

0 Wriltffl ExJ-ssion 
0 Oral hprasion 

0 Listening Comp. 

(Check N~ Wabcss <85) 

D Dasie Reading 

(Naming Facility) 

ORc:adingAuc:ncy 

(Naming Facility) 

0 Wriuen Expsasiun 

(Naming Facility) 

□ Oral Exptcssion 
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(Check Nonnatn'e Wcabc:s.s ~) 

0 Bask Reading 

D Reading C.omp. 

D Mall! CaJculaliom 

□Written~ 

D Oral Expression 

0 Listening Comp. 
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(Check N<lnnative Weakness <8S) 

•Ge has a strong and 
con.-.istent relationship to 
reading. writing, and math. 
such as learning 
vocabulary. answcrina 
factual questions. and 
comprehending 
orall\\Titlen langu41c. 
all of which an: highly 
prcdidive of aaidcmic 
sucx:css. 

•Glr has a significant 
rclatiomhfp with reading 
and writin1 c:spccially 
during early stages orwu 
acquisition, such as 
organizing fOI" reuicval. 
strategics for n:calf. and 
learning and retrieving 
information. 

•Gsm has a significant 
relationship to reading. 
writing. and math 
(working memory in 
particular), such as 
attcnding!fol1owing 
directions. recalling 
sequences, memorizing 
actual information. listening 
and comprehending. and 
laking notes. 

~li:Jli\-iiJlml;f~ti~ 
•Cta11e a language and ~ rich emironmcr.t. 
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inlcn:st in 'WOl'ds and lhcir meanings. 

• Proridc aplkil voc:abulary imUUction such H die 
IMaling of common pn:fua:s. saft"ascs, and root words. 
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bcbavior and f'acilllale r=ill. 
•Provide awllisemory learning using visual, kincsdictic, 
votal. aod auditory channek. 
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•Teach stntegies IO fflCfta'iC undemandins aid 
rc1a1ti«;Jn or~ such a sdf talk and creating lhu 
of procedures or stcpS. 
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rchcatsal, and visual lmap:ry. 

•Gain the studcot's attcnti<Jn t-eWR staling• dirmion. 
• E11COW11ga asking for diRttions or infonnatioo to be 
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•Keep oral directions short and simple. 
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•Provide visual aids 511Ch as "titten directions for 
assignmaus. 

• ProYide ovu-lcaming lhrough ra-iew mid rq,ctiticn 
•Cb«k understanding of COCK:CpCS through pfllCtia: and 
talk-alouds. 

• Provide immedilllc: fccdbac:lt. 
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•Provide rcsoun:a to bdp midcnts 
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•Provide prompU 10 enhance "Til1en 
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c:nhancc monitoring of compn:hcnsbl. ' 
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•Limit die amount of illf'ormacioa to be 
lcamcd during ID insUuc:donal session. 

•Provide n:fcrcncc sheets, a caltulator 
during mllh compgaioA. 

•Use paphic orpn=rs to reinforce 
u10Cialons bctwcea «JOCCpts. 

·~---

•Provide visual pides during onl 
prcscni.ions. 

• Provide Iecnm: notes or anange for 
peer-shared notes. 

• Provide a study guide to M a,mplded 
during pauses in presentallon.. 

•Seat the studeru in a location l\\11Y 
from distractions in order to optnnize 
attcrnion. 

•Provide CXlnl time: co copy information. 
• Read written dircccions aloud. 
• Use graphic organizers to rtinf~ 
ISSOCiatlons between conccptS. . 
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'fi'tFJtlafA'~i~~/ 
~~iffl~~i;W~~ ,u~S.irf ilffili~~~~itt~{.l;,; "f£L 

.. "Recommended :,. 

' ~~~~,~9~:: :,;,<;';' 
Fluid Reasoning (G/) 
is the type of thinking an individual 
may use when faced \\ith a relatively 
new task that carioot be performed 
a.utomati(:ally: a prob!an solving type 
of intelligence. 

0 Reading Comp. 

0 Math Calculalioos 

ss 

0 Math Problem S<>lving __ 

0 Written Expra.sioo 

• . . . • Tcadl problcm-solvinJ kdlniqacs 1n !he ~ts in 
•GJ ~ a s~gmti~t \\hiclt they an: mui.t Jikcl)· to be applied 
n:latJonshtp to higher la-el •Provide O¥er-lcaming duough repetition and multiple 
skilli in reading. writing. review of c:oneqlU. 
and math. such as problem •Use cmcn:1e objecu and mmipulaU\'cs to develop 
solving. dnl\\ing «n;CJ)Cual undcrs&andiaa, 
infacoc:cs, mental •Use inetxognitivc st.ills, suc;h as Rflectne discussions, 

G/Cluster Average: - flexibility, transrcning Md • dJou&hljournals. and_ sclf-q~imin& techniques. 
--- Ii • d thi-t.· Use lhinl.-alouds. guided pnct1cc, n1 fccdbock. 

O Weakness ( ~ ) genera nng, an na.mg • Use multiple and compleu~ of rcttieval and 
0 Within Normal l.imits ( 15-11.S) coocc:ptually. irecgnirioa, MICh ~ axnpare, cm-.ify, ab!.tnld, 

, D Stffflgth ( ~ 116 ) induce. deduct. ln&lyze pcrspcctivcs. 
~ 0 Unintapn:tablc (Check Nonnative Wealcness <IS) :Monitor for undemanding. 
f ~--

; ~udit~ Processi~g (Ga) ss . •Provide direct e:q,ticit. systematic instructim. 
; 1s the ab1hty to perceive, analyze. and . . •Ga has a sagnlfkant •Proridc pbonological awan:ncss activities such u 
! 5>ntbesize patterns among auditory D Basic Rc:admg -- relationship to rcadina and rhyming. allitaalion, imitation, soags. 
i' stimuli (sounds) and to discriminate (Pbonctic Codin&) writing, cspccially during •Provide explicit. iastructions in sound discrimination. 
j subtle nuances In pancms of sound D Wrincn Expn:s,. early stages of !kill b~ and scgmcu!alioa. . 
! and speech when presented under . _ ton -- acquisition, such as •E~17.C sounck)-nabol asocial10M -.-hen caching 
1 distortion conditions. (P11ooetic Coding) acquiring phonics. ~•~~rang. . }' □ · · · · ·-·--'• •Provide visual akh. soc:h as notes or study guides for ~ Ga Cluster Average;___ 1.men111g Comp. __ ~~1ng """:_,., • flSkning aahitics. 
f D Weakness ( ~ ) hstetung. leammg foreign •Provide ass.istmce with DOie taking. 
t O Within Normal Limits ( ss-m ) ~guagc. and musical • Accompany on1 information with visual fflllerials. 
f O S~ ( ~116) {Check Normali've Weak~ <lS) skills. •Chcc;k for COlnprdlcnsion al'.cr directions lltC giYC:11. 
}. 0 Unmterptfflble •Other ... 

j Proc:essin& Speed (G.s) 
t is the ability to 0001tly and 
i automatically perform cognitive tasks., 
~ c:spcdally when under pressure to 
f maintain focused attention and 
~ coocentmtion. 
j Gs Cluster Average: __ _ 

j O Weakness(~) 
f O Within Normal Limits { 85-115 ) 
,: 0 Strength ( ::116) 
} 0 Uninteo,m.oblc 

~ Visual Processing (Gv) 
! is the ability to think about and 
] generate.. perceive, analyze, 
~ synlhesin; store, n:trieve. manipulate. 
~ transform. and think with visual 
t patterns and stimuli. 
i Gv Cluster Average; __ _ 

1 0 Weakness ( ~M) 
; 0 Within Normal Limits ( g,s. l U ) 

0 Basic Rcadinl (P) 

0 RcadinJ Comp. (Pl 

0 Reading F1ucncy 

0 Math Cakubboos (P) 

ss 

0 Madi Problem Solving (P) __ 

0 Written~ (P) __ 

(P)=Pcm:ptual Speed 
(Chcd: Normative Wcaucss <IS) 

0 Reading Fluency 
(Visual Mcmcx)') 

0 Math Calculations 
(Advanced Mah) 

0 Mam Problem Solving 
(Adva.'1ced Math) 

ss 

iE~;~~:nv,, .. ,. $ . , * J '(Olc:~~~ve,~~::ss: 

•w hos a significant 
relationship to reading. 
writing. and math 
especially during early 
stages ofleaming. ruch as 
completing assignments on 
time, processing 
infonnation quiddy, taking 
timed test.", and copying 
fmm the board. 

•Gv has some relationship to 
reading fluency and higher 
level math. such as using 
patterns and designs., sensing 
spatial orientation and 
boundaries, and noting 
visual detail 

• Provide onll discussions. 
• Provide activities to incrtase rate and fluency, 1uc:h as 

flash cards or si,=I drills through educational sof\warc. 
• Provide suacgics dlll improve the l'lk of task 

completion. 
• EDCOUrll&C lhe student to self-monitor progress. such as 

graph ror n:adillg nuency. writing nucncy, and mad! 
campumtion fluc:ney. 

•Other,. . 

• Provide mu.ltisc:nsory laming using visual, kine.-thttic, 
vocal, and audiklry channels. 

• Use manipulativcs during instruction. 
•Use language to descnlle visual forms of information as 
!hey are manipulated. 

•Provide copying. tracing. and drawing aaivitics. 
• Provide verbal dcsrnption of graphics and "isually• 
~00l!Cept$. 

• Use color codin& to illustrate stcpS. 
•Olhcr ... 

• Provide awuanu in a timely manner 
•Provide awstan.:e with functions 
throughout a 1ml such as when dl<rc 
ate charJSC$ in task demands. 

•Seat the: student next to a ~ helpc-r 
,,.tK, can protide msislance. 

•lM graphic orpnizcn to anal)-ZC 

relationships, such I! cau.~ and effect. 
compare and COOUl!SI. classirJCllion 
sdlcmcs, 1111d scqucnlial order. 

♦()thcr. 

•Provide a well mana,cd classroom 
with COCIUOI of cxtranCOUS aaivitics 
lhaf creale auditory disuactions and 
compctin& backan,und noise. 

•Provide a peer msiSlanl or buddy w 
assist with information "'hen !he 
studcnl docs not Wldcrstand .. oral 
coma,unJcaiotl. 

•Provide prcfcmitia.1 seating that 
supporu monitoring of student 
comprcbcnslon. 

•Olhcr .. . 

•Shonen diredions. 
•Provide lecture outlines such as• 
formatted script or notes in which oruy 
key words occd 10 be addo:1 

•Limit or structure copying activities 
•Consider individlalinns test laking. 
sudl as smaJI group. 

•Provide extra time to read the tClll. 
•Pro\.idc extra time for processing. 
•Provide extra time to complete 

assignments. 
•00.er ... 

•Provide spaial and scqutnlial pidcs. 
•Provide visual markers 10 indicr.tc 
starting location and org■nillllioo. 

•Provide gnq,hic organizers to organize 
information. 

•Other ... 
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Linking CHC to Intervention Tool: Procedures for 

Documenting and Summarizing the Assessment Results and Recommendations 
Pages 1 & 2 

1. Use a psychometric conversion table to convert all scores to standard scores with a mean 

of 100. · 

2. Use the Cross Battery Approach to provide a mathematical average for verifying 

strengths and weaknesses of interpretable scores, nonunitary and uninterpretable 

scores. Note: Nonunitary statistically significant subtest scores implicate a G factor: 

weakness if subtest scores are below average; within normal limits if subtest scores 

are average, or strength if subtest scores are above average. If Cross Battery confirms 

nonunitary statistically significant subtest scores that indicate various abilities among: 

weaknesses; within normal range; and/or strengths, the G factor is considered 

uninterpretable. 

3. Use the Culture-Language Interpretive Matrix (C-LIM) to provide a mathematical 

conversion of standardized scores based on the degree of cultural loading and the 

degree of linguistic demand for diverse individuals. 

4. Under the Cognitive Ability Factor column, document the general intelligence factor 

( G) cluster average standard score for each cognitive ability area assessed. Do not 

identify the specific scores of Cross Battery mathematical average, C-LIM 

mathematical conversion of standardized scores or uninterpret~ble scores. 

5. Check the appropriate box to represent the cognitive ability cluster score as a 

weakness with a standard score or converted score equal to or below 84, within 

normal limits with a score between 85 and 115, strength with a score equal to or 
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above 116, or uninterpretable scores. Indicate Cross Battery mathematical average or 

C-LIM mathematical conversion of standardized score weaknesses, within normal 

limits, and strengths may be indicated by checking the appropriate box for each G 

factor without reporting specific scores. 

6. Under the Related Achievement Normative Weaknesses column, document each 

achievement skill normative standard score or score with a converted score in parenthesis 

if applicable, i.e. 7 (85) for each achievement skill assessed. 

7. Check the box if the achievement score is a normative weakness with a standard score 

or converted score less than 85. 

8. Analyze the cognitive ability factor strengths as they relate to strengths in 

achievement skills and cognitive ability weaknesses as they relate to achievement 

skill weaknesses. 

Page3 

9. Write a summary of assessment findings: 

a. explain the relationship between cognitive ability factors and achievement 

strengths, within normal limits, and weaknesses. 

b. explain how this relationship implicates the quality of student performance. 

c. explain how specific interventions and accommodations may improve cognitive 

abilities and achievement skills for improved quality student performance. 

d. explain nonunitary, and/or uninterpretable scores with implications for 

instructional interventions and accommodations. Recommendations may be 

considered for specific narrow-band normative weaknesses. 
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e. explain the relationship between cognitive ability factors and achievement ability 

level based on the degree of cultural loading and the degree of linguistic demand 

for diverse individuals. 

10. Explain these results with elaborative explanations, examples from the assessment 

and protocol documentatio_n, samples of student work and school records. 

11. Explain recommended instructional interventions and accommodations based on the 

cognitive and achievement strengths and weakness. 

The Linking CHC to Intervention Tool (Proctor and Albright, 2010) may be duplicated 

and utilized in educational settings as a tool to represent evaluation results. 
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PO Box 425619, Denton, TX 76204-5619 
940·898-3378 Fox 940-898-34 l 6 
e mail: IRB@twu.edu 

Re: Educational DiaKnostician.r' Perceptiom on the Link Between CHC Theory and 
Recommendations of /mtructional Interventions und Ac,:ommodations 

The above referenced study has been reviewed by the TWU Institutional Review Board (IRB) and 
appears to meet our requirements for the protection of individuals' rights. 

If applicable. agency approval letters must be submitted to the IRB upon receipt PRIOR to any data 
collection at that agency. A copy of the annual/final report is enclosed. A final report must be filed 
with the Institutional Review Board at the completion of the study. Because you do not utilize a signed 
consent form for your study. the tiling of signatures of subjects with the IRB is not required. 

This approval is valid one year from February 4, 2010. According to regulations from the Department 
of I lea Ith and I luman Services, another review by the IRB is required if your project changes in any 
way. and the IRB must be notified immediately regarding any adverse events. If you have any 
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Educational Diagnosticians' Perceptions on the Link betv-.1een 
CHC Theory and Recommendations of Instructional Interventions 

and Accommodations 

..POn c»,:iet:>'10"1"1: :..n-e1. pr.cs:a-,t: 11H ha-,e arica:cn.nl':/ I:> crooie IC re~ve:ao:,p-, i!ft"le~:ut. D"":"¥: :ir.·~. 

"ar,cai:r-:: -a, a•:;:, ch::,o:e IC rrceh-e a rev2d tQ:i er~ "Lr~rg C-◄C IC H:er,,~011 Too" 1Pre~ & At:r;l't ::i: ,c·,. Tb!:. ll;c;; P"OVGe: e:tJCatcna• 
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Part I 

Demographics 

• :®att:r.11 O ac,1::1:,t1:1'1 _:, c,t'l-.u·, 1::::;nm~ ·: ~ i:n-K ':'r:,.q'I SIii. 
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• Eouat:,-.11 O;aan::,:,t1:1'1W-.O:es:,,,-ar, a::::gnm~·:~r..-1.:-:r. 

• •Other ,s:ie-ze naote n 1111 boll i,ec,a·. 

~,,, ct e:iuc:allCr: 

- .. ,;,~~ 
• '-'.I~~ s:tu: P:r.H,ta:.·:ien 'CII'!; 
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• .:tC$-:l:CE:9 

• .:i::cc-::cc.r. 
• 11!!•1!'9 
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• letafl!"l 1llf!CIJ"ICJ.n 
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l:lertl!';' ll"e a!!"O.att c:r ~ '/OU l'IICIIIYN c.nia ~ eCIMU:ona d\lllffes.!:C"a" i:relllll'1Ccn DP'Qll'a'II gn :r ,n11 et<e IN:111')' ~ cDQNtlY11 11:li rty ,o IIQCi:n-1: 
llllfN"O 

• !IIO Crr.lW Cf SIIIIICflJ 1:1' I CCllilW 

• 0'111 Cour'll!I W1II 111"<11 :ei;:cn 

-· Oflt cou-,e •ffl'I seven, ,n::.ou 
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,- To'.>fle~. 
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17 • 18 ,, 
,• a - ,c ,, ,:: 

-----------""11ge&n_. __________ _ 

Part II 

Linking CHC Cognitive Ability Factors to Academic Learning 

,• ll 

a 11~ rt c:,;rnr.e 11i,1t,, ~ 11re2"tea r, ca~~11,.o-t:1 l!le«)' ....,--e tft!l 'lraea 111 .xaae-ic dl!!Cllle-$ ewi:ere,ncea lit ~IC!'e" wtn lellff'lnll 
c,~rm!: .~ m,t~l!ffled e...ai.mn:n cm~:!: Cf •=rent 11121: "(Xiae: on 11fl!Ser..ana"O 11 :::.xlent?. ccgnth-e IICll!'rl Ill r:r.,ce:: .-rt:~m a1a ncuie: o-te 
"X1:r. :'llltfl!Cll!Ze K:IOr'IC IUT!ng, Lmrrrng d!:aDlt/ :: CIIU:etl lly lnllfflS'lt wtekne-:::e: &r.der:iflll a:gnl::•"e r:10ee::e:. Tl'e:e C~fflve r:r.,a:i.: 11111!:lt:~ -~ 
'llh!frelllll!<I W111.X~C .11:lftll!: Tllerl!"0rl!, rot ae-.;o,, Cf al -~rented eYIIWl!lOII i,e~ fll'fflllllll! ~ llf'OC)lem a1a lle1'r!'rllle ~CflC l".stn.cona1 
·ntl!Mnlir,: a'>d XCCIT'~on: 1"'1tnag1r1 & I-IIIT'!ll0r'I, ::!CCS, p. Z.-4). 

------------ge&n,._ __________ _ 

Part II A. Crystallized Intelligence (Ge} 

,._ I r:eiceve ""f'I 1i!W' Cf htoaie«,e reg.ut1111,., lelllllon!:1!1110' CrJ:=_wl:111!(1 lflll!IIQef!CII! ,:Gc)III it::lld!!"'IC !Hm"Ollll'. 

,• UIW • SC,,,l!W-"'dl: UIW ,. tAadefllle ,• SO----f!at H~ ,., ... gll 

Create a :anc:,..wiae a!ld nr,enence l'!CII 
,,,,..1"11,ro,ent 

Rl!alll! new 'n!llffl'lt~n II) :ac:auftd ll!lfM'li!dQe, 

.-.:~, p,1a, IIM<»1rdQe tei:,,e l"O'OCtJ:f'V ne• 
11»csoro:n::ti)':S. 
Pr:r,ICII! ~ esi:e--.;;n aid rnc:cie II 
.Uld!:. 

~racfl rete-oant voabdYylbanlln:11111 
'11bm'llt\cl'\ 

De~ .,,:rd can=ccu:neir.:, Ille --..et~ 
'd' - ~ r, M:rd: rid l'et' !'Mallnlj:. 

Pr:r,ICII! ns:>'IC:t ·•cat:ul:lrY 111:lr-don SI.Ith .n 
l"lt -.e.-.rQ cf o::mrnan sn"!l!H.. "'-n'Jle, rod 
•o,;li:. 
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lft2fltr,g c:r,cepe_ 

Clle<:k "1:1' JTaer.::trd.n,1'lO ~ 
a:mp,eti1t11:lcn 

oa-er ,pra:e l"CICJII! 1'1 ll'e Dm 1:11!1c•"l 

Pr:r,IOe~~ t:, ~p :ti,oe,c pa,tlelpa 
nca:::11~c-..i:::1cr, 

Pl':T.IOe~ 'lO ffllllrlCI! afflll!r. 
~:::1:,,, 
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: 

: 
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Part II B. Long-Term Rebieval (Glr) 
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.1rc @3'11y ~rg .15liOCUtlcn. 
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,- i..c:W ,- Sc-n~LC:V. ·• P.lad~ • S-1'11IH!Q"I • !-fllh 

Tncr rl"l!""°'Y o11CH i:u::n a: ,-et1o:11 "1edabln 
or~'"'"~ ll'1CI -nerT'Gnc :1n11r;-es. 

Prv,ICle C:'IINC..,..rtO lll'IXIIIII rit,1r.v .rd 
~t'llleln 

Pl':T.IClel l!:1,;t'!ltep:ltllSwtl l'el!Of'QllftlZI! 
•lll!"ln; t:,cl"a.'17111111:kl- l'Klll. 
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E--,:l'a~ ~--~ i.n..,_ 
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;ralir,g'lotf'C::. 
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l -
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Pnl'•ICle~.CI! :I'~ I alO.lll'lOrll.rl"Q ,'° 
ffia:'ICO"'"l:lot:diCn. 
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ll::ioc'~llfl: ~ COIICCIS-

Chf ,g111a::e ns1cam "n,e 11111 belCM·) 

------------ae&re-------------
Pait II C. 5hoit-Term Memory {Qim) 
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Pr.7,~ Y!lU:I a:cl: l'AoC"I II: alCi!n ClftC1Dn: 
1:rl~O""'e-1::. 

Pl',,~ cvll'"lell'l"II l!l!'OU~ft reo1ew rd 
,eort~ 
Chl'Ck ll'Cl~nll <:l'c-eots IIY'c:UQII 
nttcr att~ o:at-ac1,cn 

Pr.7•~ lfflme<lft 'ftl!Datk 

CtJ"e',l)lea::eSPN:l"JI 
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crtrefltltt:ffl 
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sl'are<i n11te,s. 

Prv,tc,e r;tu:tJ IIIICle Ill~ ccr-pell!cl Cl.l'ffll 
pa.ees tn ~en=i:cn. 

Sftt lie Slllllefft ·n • CQ/lOfl _, 1l'Offl 
11!:hCIICll'J l'l~lll)C~alle!'ltcn. 

PnNICI! eirn b'l"e t:icco11~C111. 

Reltl wr1ml dl'KtlCII!: a'Ou:I. 

u:e ara:r,ic lt"lllW'at='lO~ 
ll:~11'1: lletilttn COIICCIS.. 

a,,e, 1E:11eme ntlcate r, lll!e IICll lll!_.I 

L. -.. -- ------- ------- ----
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------------gelln!-·r-----------
Part II D. Ruid Rea!.Oning (Gf) 

F!Ud RUSO"ll'lg (Gf,, iS the t)PI 0, tt~ 3rl lrd'.1lllll m.Jy Ille ilnef! tlced Mlll 3 ~at·,oey r.o UIII t:lat cn!CIC Ile per1'0r.recl au!0m:J!leany; 3 
~ mh,ng r,pe ofhlellgenoe. 

"-' ~erceve ... , - 111' mc-ele(l;e r,:;lnll"O ll'e rets:on:tlD d' l" UIIS Re11:xnn;i ,c.r, 'lO aoclffl'IC: ~~1111 a:: 
~ - Scrrl-..:L..c« Maderale - SO"'IN.f!alH(n ,.. ... gll 

Teact, p,,:-,c,,~tec"r<I~ 11'1 ll'e 
~Ill:: ·n af'.li:ll !"te-1 ft mer.I lllie-)' 'I: lie 
IAJ,ed. 

PnJ.IOI! OYl!'"llUfflflg Ill~~ Ind 
ff!Jt-pl!' IN'C• ':l'COftCI!~ 

U-.e ~ 1111,«'!J lPICI ~nl)litat~ Ill 
:w,e1:111 c,cr,crcie.1,11 ...-ita!l:Sng. 

use ll'etxognlt.1! :.11~ ::.,c11 a: renec1t,e 
d!:;a.:;:Qn: , "'°"011 )Cc.rral~ and wl'-
11-l:lnl"IO -Ques. 
use ir-r,•1110.d:, "":lrll s:nctce. n 
~-
Use ll'u!l111e an:I ccn-oer :)':!ems Cf retne,-.t 
r>CS lllleg1t011, !11,1:."\ & CCll'Dn, Clll:!:;f/ . 
ll:t:l'llt: ·nouc:e. !ll!O.lct, -,u i:,er.~ec'J•~ -

1.t:rn:r,:,, 1111~11f"C-

~ ,i:,1ea:e n11CIIII! "ir-e 11:11' ~ICM'\ 

"'7,ioe atSl::tanre aft11 •.11cc,1: 7'f'Qlgr,out a 
mk :utf! I!:; ·-n Ill- l"e Cllnges- '" -:x:, 
de--a,,cn 

U-.e gr¥1'1C 11'!18'1Z!n 'lO Zlftl'jff 
re~:,,r.l'.o:. a.ci a ta!IH anci ~ 
~n rid c71:n1Et. ca::l"t-,ll'I SClell'G. 
rid !:;fqJeft~ orcer. 

Seat Ille :~l'est'lOa l)l'err,ei:er-an 
D"ll-'::lea31si:.,~. 

ce-e, •i:,IH:t nllale 11'1 Ire DIii ~iCW• 

Cite• f)llea:e :iiecfl/1 

r--

Nn• 

NH• °""" 

------------Pa,gel!ru•-----------
Part II E. Auditory Processing (Ga) 

AuJtorv F'toc~ (C.) ts the al'Ally to pe,·c.e,,e, lSlaty,~ & s,11~ c>,ll!erm an'OIQ itud.1ay snnu1 (Sl.:JUllds} and to dlwhlink s.ul:fle 
tiuMIOi!!. In p,itlel~ or WI.Ind illld S,j)l!l!(.ll whilrl Pt~ urt.ler d6turtloo 00trdUJt1!. . 

..._ 1 i;ercl!' ve ·-r/ 'elle' 111' tnc.!eQle reg..n-,g ll!e relllt!onstti, t:I' Mdtcry Pnxer.l"Q ,oa; Ir: atae1e'l"lc ie_,n; c : 
~ U:•· _,. Somewt'llt Lew ,. Mocle!alt i° S~f!at HIGrl ,• !-C-gh 

NH• lal!'IIDnw 
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231 



Pr:r,lde !=f'Clfl01:ir<lli -~ ad.-t.;e:; :I.Cl 
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Texas Professional Educational Diagnosticians 
Board of Regist,y 

February 1, 2010 

Texas Woman's University 
Institutional Review Board 
Box 425619, TWU Station, 
Denton, TX 76204 

Dear IRB Committee Members: 

This letter is to inform you that Carla Proctor has been granted pennission by the Texas 
Professional Educational Diagnosticians Board of Registry to conduct the following 
survey as part of her Dissertation. 

Title of Dissertation Study: 
Educational Diagnosticians' Perceptions on the Link between CHC Theory and 
Recommendations of Instructional Interventions and Accommodations 

Purpose of Suney: 
This survey explores the extent that educational diagnosticians possess knowledge of 
Cattell-Hom-Carroll (CHC) theory of cognitive ability and its relationship to academic 
learning, the extent that educational diagnosticians recommend possible evidence-based 
instructional interventions based on CHC theory, and the extent that educational 
diagnosticians recommend accommodations based on CHC theory. 

If you have any questions you may contact me at: ____________ _ 
I look forward to receiving a copy of the study results. 

Sincerely, 

Tar. y T t 
ard of Registry Chair 

Texas Professional Educational Diagnosticians 
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February 9, 2010 

As part of my doctoral dissertation requirements at Texas Woman's University, I, Carla 
Proctor, am seeking volunteers to participate in a study, Educational Diagnosticians' Perceptions 
on the Link between CHC Theory and Recommendations of Instructional interventions and 
Accommodations, regarding research of educational diagnosticians' perceptions of knowledge and 
use of recommended instructional interventions and accommodations based on the link of 
cognitive theory to academic learning. 

Federal and State law requires that the identification of a learning disability only be 
considered when a student is not making progress in the general education curriculum after being 
provided with evidence-based classroom instruction. G factors of cognitive ability as presented 
in Cattell-Hom-Carroll (CHC) theory have been linked to academic difficulties experienced by 
children with learning disabilities. An ability-oriented evaluation consists of assessment that 
focuses on understanding a student's cognitive ability to process information and includes CHC 
factors that facilitate academic learning. Leaming disability is caused by inherent weaknesses 
underlying cognitive processes. These cognitive process abilities are interrelated with academic 
abilities. Therefore, the design of an ability-oriented evaluation helps formulate the problem and 
determine specific instructional interventions and accommodations (Flanagan & Harrison, 2005, 
p. 274). 

These instructional interventions are specific evidenced-based instructional practices 
designed to help support the relationship between G factors of cognitive ability and academic 
learning. Evidence-based instructional practices are "practices that are informed by research, in 
which the characteristics and consequences of environmental· variables arc empirically 
established and the relationship directly informs what a practitioner can do to produce a desired 
outcome" (Dunst, Trivette, & Cutspec, 2002, p. 3). These accommodations provide support that 
helps the student access instruction and curriculum for academic learning. Instructional 
accommodations are ·'services or supports that [are] provided to help a student fully access the 
subject matter and instruction as well as to demonstrate what he or she knows" (Nolet & 
McLaughlin, 2000, p. 71 ). 

A link to the survey is provided below. By clicking on the hyperlink, participants will be given 
specific directions for completion of the survey. Participation is voluntary. As with all information 
transmitted electronically, there is a potential risk of loss of confidentiality in all email, 
downloading, and internet transactions. Additionally, participants' confidentiality will be protected 
to the extent that is allowable by the law. Texas Woman's University Institutional Review Board 
has granted approval for this study. 

Upon completion of the survey, participants will have an opportunity to receive a 2010 revised 
Linking CHC to Intervention Tool (Proctor & Albright, 2010). This tool provides educational 
diagnosticians with an explanation of the definition of each G factor of cognitive ability 
according to CHC theory, related achievement normative weaknesses, the relationship of each G 
factor to academic learning, recommended evidenced-based instructional interventions, and 
recommended instructional accommodations. 
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If you or any of the participants have questions about this study, I can be contacted at 
_ . My research advisors are Joyce Rademacher, Ph.D. and 

Tammy L. Stephens, Ph.D. They can be contacted at 

Survey link: 

https://www.psychdata.com/s.asp?SID= 132459 

Upon completion of the survey, participants may voluntarily choose to become a participant in 
a focus group by responding to the following question on the survey. "If you are an educational 
diagnostician whose primary assignment is located with a school district in the state of Texas, 
would you be willing to participate in a 60 to 90 minute focus group activity? Please indicate 
your choice by choosing the response that is appropriate for you. If you choose "Yes" please 
provide contact infonnation so that a consent fonn can be provided." The date of each of the 
focus group meetings will be between February I st and February 15th 

Participants in this study will be interacting with the principal investigator and contributing 
information about their knowledge on how to recommend possible instructional interventions and 
accommodations based on the relationship between cognitive ability factors and academic 
learning as presented in Cattell-Hom-Carroll (CHC) theory. Possible risks of participation 
include fatigue and physical discomfort. To prevent the potential risks involved in this study, 
safeguards will be in place to assure the participant's comfort. For example, participants may 
request breaks, or discontinue answering questions at any time. Water, beverages, and food will 
be available to participants during the focus group. 

Another potential risk of participation in this study is release of confidential information. 
There is a potential risk of loss of confidentiality in all email, downloading and internet 
transactions. Steps will be taken to ensure that confidentiality is protected to the extent that is 
allowed by law. To ensure confidentiality in regards to providing this consent form, the 
researcher took the following precautions: Participants who indicated that they would be willing 
to participate in one of the three focus groups and who provided contact information were placed 
on a list for assignment of contact information with a code name and number. Code names 
consisted of participant one, participant two, participant three, etc. A second list was made that 
consisted only of assigned code names, numbers and contact information. The second list 
contained no identifying names with contact infonnation. Upon completing the second list of 
assigned code names, numbers and contact infonnation, the first list of identifying names with 
contact information was immediately destroyed. Thus, the investigator was left with one list 
consisting of code names, numbers and contact infonnation. 

To further ensure confidentiality, each of the three focus groups will be conducted at a 
conference room in a regional Education Service Center and will be closed to anyone who has not 
provided written consent prior to participation. Rather than using a participant's real name for 
information collected, a code name will be created and used on the investigators focus group 
written transcripts. The code name will be the name of a flavor of candy such as peppermint, 
chocolate, caramel, etc. The purpose of the code name will allow the investigator to organize, 
retrieve, and analyze data, while maintaining confidentiality. 
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Loss of anonymity is another potential risk and will be safeguarded by the following measures: 
Upon arriving at the focus group session, each participant will be assigned a code name for the 
purposes of the written transcript and for being referred to when responding or asking questions. 
Additionally, cards with code names will be placed in a designated seating position. Once each 
participant is assigned a code name, the participant will match the code name to corresponding seat 
and will take assigned seating position. 'Ibis process will allow the investigator to refer to the 
participant during the course of the focus group session in code name only. The code names 
assigned for this purpose will consist of flavors of candy such as peppermint, chocolate, caramel, 
etc. The investigator will note responses and questions from all participants in the written transcript 
by assigned code name of individual participants. The purpose of the written transcript is to record 
data and information from the focus group session so that at a later date the investigator will be 
able to analyze and report the information as part of her dissertation. 

Additionally, no audio or video recordings of any kind will be used during the course of this 
study. Any information provided by participants or related to this study will be secured in a 
locked file cabinet only accessible to the investigator and located in the investigator's private 
home study. All materials, including files and notes generated in this study will be destroyed 
August 15, 2010 following research completion through shredding and discarding. Computer 
thumb-drive and data containing any information related to this study will be erased. 

A further potential risk is the loss of time. The survey may be completed at leisure. Each of the 
focus groups will be scheduled so as not to interrupt work/business schedule to the maximum 
degree possible. Each of the focus groups will be conducted at a conference room in a regional 
Education Service Center during available times after the educational diagnostician's work hours. 
The regional Education Service Center location of the focus groups will be determined based on 
the region that has the most participant volunteers. 

Upon completion of the survey, participants will have an opportunity to indicate a choice to 
receive results of the survey by responding to the following question on the survey. "Would you 
like to receive a copy of the survey results? If you choose 'Yes' please provide contact 
information so that a copy of the survey results can be provided." Participants who complete the 
survey and provide contact information will receive results of the survey. 

If you have any questions at any time about the research study you should ask the 
researchers; their phone numbers are at the top of this form. If you have questions about your 
rights as a participant in this research or the way this study has been conducted, you may contact 
the Texas Woman's University Office of Research and Sponsored Programs at 940-898-3378 or 
via e-mail at IRB@twu.edu. 

Thank you, 

Carla Mackey Proctor, M.A. 
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Texas Woman's University 
Consent to Participate in Research 

Dissertation Study Title: Educational Diagnosticians' Perceptions on the Link Between CHC 
Theory and Recommendations of Instructional Interventions and Accommodations 

Investigator: Carla Proctor, M.A ........................................................... . 

Advisors: Joyce Rademacher, Ph.D .................................................... . 
Tammy Stephens, Ph.D ...................................................... . 

Explanation and Purpose of the Research: 

As part of Mrs. Proctor's doctoral dissertation requirements at Texas Woman's University, she 
is seeking volunteers to participate in a study regarding research in educational dia1:,TI1osticians' 
attained knowledge of linking Cattell-Hom-Carroll (CHC) theory to interventions based on 
professional preparation experience. Professional preparation is provided to educational 
diagnosticians in response to legal updates concerning eligibility criteria of learning disability. The 
purpose of this study is to gain information about the knowledge level of educational 
diagnosticians regarding an important competency: how to recommend possible instructional 
interventions and accommodations based on the relationship between cognitive ability and 
academic learning as presented in Cattell-Hom-Carroll (CHC) theory. 

These instructional interventions are specific evidenced-based instructional practices designed 
to help support the relationship between G factors of cognitive ability and academic learning. 
Evidence-based instructional practices are "practices that are informed by research, in which the 
characteristics and consequences of environmental variables are empirically established and the 
relationship directly informs what a practitioner can do to produce a desired outcome" (Dunst, 
Trivette, & Cutspec, 2002, p. 3) 

These accommodations provide support that helps the student access instruction and 
curriculum for academic learning. Instructional accommodations are "services or supports that 
[are] provided to help a student fully access the subject matter and instruction as well as to 
demonstrate what he or she knows" (Nolet & McLaughlin, 2000, p. 71) 

Research Procedures: 

As a voluntary focus group participant, procedures will include questioning from the 
researcher directed towards individual participants and to the group. During the focus group, the 
principal investigator will ask questions about your degree of knowledge on what specific learning 
experiences were included in your educational diagnostician preparation that helps you link the 
relationship between cognitive ability and academic learning as presented in Cattell-Hom-Carroll 
(CHC) theory as an important competency for educational diagnosticians. The principal 
investigator will also ask what do you think are barriers that educational diagnosticians currently 
face when linking the relationship between cognitive ability and academic learning? 

Approv•d by the 
Texas woman's University 
Institutional Review Board 

Date: :l ,4- -/£) 
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Potential Risks: 

Participants in this study will be interacting with the principal investigator and contributing 
information about their knowledge and experiences with recommending possible instructional 
interventions and accommodations based on the relationship between cognitive ability and 
academic learning. To prevent the potential risks involved in this study, safeguards will be in 
place to assure your comfort. For example, you may request breaks, or discontinue answering 
questions at any time. Water, beverages, and food will be available to you during the focus 
group. 

Another potential risk of participation in this study is release of confidential information. 
Steps will be taken to ensure that confidentiality is protected to the extent that is allowed by law. 
To ensure confidentiality in regards to providing this consent form, the researcher took the 
following precautions: Participants who indicated that they would be willing to participate in the 
focus group and who provided contact information were placed on a list for assignment of contact 
information with a code name and number. Code names consisted of participant one, participant 
two, participant three, etc. A second list was made that consisted only of assigned code names and 
numbers and contact information. The second list contained no identifying names with contact 
information. Upon completing the second list of assigned code names, numbers and contact 
information, the first list of identifying names with contact infonnation was immediately 
destroyed. Thus, the investigator was left with one list consisting of code names and numbers and 
contact information. 

To further ensure confidentiality, the focus group will be conducted in a conference room in 
the Dallas ISO Individual Evaluation, which will be closed to anyone who has not provided written 
consent prior to participation. Rather than using participant's real name on information collected, a 
code name will be created and used on the investigators focus group written tr-anscripts. The code 
name will be the name of a flavor of candy such as peppermint, chocolate, caramel, etc. The 
purpose of the code name will allow the investigator as the moderator and the assistant moderator 
to organize, retrieve, and analyze data. 

Loss of anonymity is another potential risk and will be safeguarded _by the following measures: 
Upon arriving at the focus group session, you will be assigned a code name for the purposes of the 
written transcript and for being referred to when responding or asking questions. Additionally, 
cards with code names will be placed in a designated seating position. Once you are assigned a 
code name, you will match your code name to corresponding seat and will take assigned seating 
position. This process will allow the investigator to refer to you during the course of the focus 
group session in code name only. The code names assigned for this purpose will consist of flavors 
of candy such as peppermint, chocolate, caramel, etc. The investigator will note responses and 
questions from all participants in the written transcript by assigned code name of individual 
participants. The purpose of the written transcript is to record data and information from the focus 
group session so that at a later date the investigator will be able to analyze and report the 
information as part of her dissertation. 

Any infonnation provided by participants or related to this study will be secured in a locked 
file cabinet only accessible to the investigator and located in the investigator's private home 
study. All materials, including files and notes generated in this study will be destroyed August 
15, 2010 following research completion through shredding and discarding. Computer thumb
drive and data containing any information related to this study will be erased. 

Approved by the 
Texas Woman's University 
Institutional Review Board 

Date: 2 -",I- -/O 
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A further potential risk is the loss of time. Focus group participation is voluntary. The focus 
group will be scheduled so as not to interrupt work/business schedule to the maximum degree 
possible. The focus group will be conducted in a conference room in the Dallas ISD Individual 
Evaluation, during available times after the educational diagnostician's work hours. The date of the 
focus group meetings will be between February I st and February 20th

• There are no conflicts with 
room reservations nor are there any availability issues as the room is reserved on an on-going basis 
for Individual Evaluation. 

There will be no pressure for you to answer questions or engage in conversation if you 
choose not to. You are under no obligation to become part of this study, or remain a volunteer 
once the study begins. 

The researchers will try to prevent any problem that could happen because of this research. 
You should let the researchers know at once if there is a problem, and we will help you. 
However, TWU does not provide medical services or financial assistance for injuries that might 
happen because you are ta1cing part in this research. 

It is anticipated that the results of this study will be used in publication to serve as the 
investigator's dissertation; as well, results will be used in publications. The investigator ensures 
that all information used in publications will protect your confidentiality. Your name will not be 
used. 

Participation and Benefits: 

Time commitment for participants in the focus group is estimated to be 60 to 90 minutes. The 
estimated time for completion of the survey is approximately 30 to 45 minutes. Total committed 
time for completion of the survey and participation in the focus group is 90 to 135 minutes. The 
survey can be completed at participant's leisure and the focus group will be scheduled so as not 
to interrupt participant's work/business schedules.· 

Upon request, you will be provided a summary of the research results. If you would like a 
copy of the summary, provide your contact information at the end of this form. 

Questions Regarding the Study 

You will be given a copy of this signed and dated consent form to keep. If you have any 
questions at any time about the research study, you should ask the researchers; their phone 
numbers are at the top of this form. If you have questions about your rights as a participant in 
this research or the way this study has been conducted, you may contact the Texas Woman's 
University Office of Research and Sponsored Programs at 940-898-3378 or via e-mail at 
IRB@twu.edu. 

Signature of Participant Date 

Please provide your contact information below if you would like to receive a copy of this 
study upon completion: 

Approved by the Texas Woman•., I,_,. ____ ,,. 
Institutional Review Board 

Date: Z. - 11- - /{) 
Page 3 of3 
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Michael Hinojosa, Ed.D. 
Superintendent of Schools 

January 11, 2010 

Texas Woman's University 
Institutional Review Board 
Box 425619, TWU Station, 
Denton, TX 76204 

Dear IRB Committee Members: 

lnde~I Dallat D 
Sdaool 
District 

This letter is to inform you that Carla Proctor has been granted permission to conduct a focus 
group meeting as part of her doctoral dissertation study in one of the conference rooms of Dallas 
ISO Individual Evaluation 912 Ervey Dallas, TX 75201. 

Title of Dissertation Study: 
Educational Diagnosticians' Perceptions on the link between CHC Theory and Recommendations 
of Instructional Interventions and Accommodations 

Purpose of Focus Group Meeting: 
This focus group meeting explores educational diagnosticians' perceptions regarding their 
training and/or preparation programs and knowledge on how to recommend possible 
instructional interventions and accommodations based on the relationship between cognitive 
ability factors and academic learning as presented in Cattell-Hom-Carroll (CHC) theory. 

If you have any questions you may contact Karen Jones or Harrian Stem at: (972) 581-4200. We 
look forward to receiving a copy of the study results. 

Sincerely, 

Director of Individual Evaluation 
Department of Special Education 
Dallas Independent School District 

~v/L 
Harrian Stem, Ph.D 
Supervisor of Educational Diagnosticians 
Individual Evaluation 
Department of Special Education 
Dallas Independent School District 
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Educational Diagnosticians' Perceptions on the Link between CHC Theory and 
Recommendations of Instructional Interventions and Accommodations 

Focus Group Question #IA 

PROMPT 
Federal and State law requires that the identification of a learning disability only be considered 
when a student is not making progress in the general education curriculum after being provided 
with evidence-based classroom instruction. Knowledge on how to recommend possible 
instructional interventions and accommodations based on the relationship between cognitive 
ability factors and academic learning as presented in Cattell-Hom-Carroll (CHC) theory is an 
important competency for educational diagnosticians. 

QUESTION 
Think back on the variety of ways you acquired knowledge and skills on the relationship 
between cognitive ability factors and academic learning reflected in the CHC theory. How did 
you acquire the knowledge and skills for linking cognitive ability factors with academic 
learning? 

Focus Group Member Rating and Voting for Question #IA 

Linking the relationship between cognitive ability factors and academic learning 

Rate how important each category is to you. 

Not Very Important to Very Important 
1. 1 2 3 4 5 6 7 

2. 2 3 4 5 6 7 

3. 2 3 4 5 6 7 

4. 2 3 4 5 6 7 

5. 2 3 4 5 6 7 

6. 2 3 4 5 6 7 

7. 2 3 4 5 6 7 

8. 2 3 4 5 6 7 

Vote on your top most important categories. 

1st Most Important Category is ____ _ 

2nd Most Important Category is ____ _ 

3rd Most Important Category is ____ _ 

4th Most Important Category is ____ _ 

248 



Educational Diagnosticians' Perceptions on the Link between CHC Theory and 
Recommendations of Instructional Interventions and Accommodations 

Focus Group Question #1B 

PROMPT 
You just described the specific learning experiences that help you link the relationship between 
cognitive ability factors and academic learning. 

QUESTION 
What would have better prepared you to link the relationship between cognitive ability factors 
and academic learning? 

Focus Group Member Rating and Voting for Question #lB 

Better preparation for linking the relationship between cognitive ability factors and 
academic learning 

Rate how important each category is to you. 

Not Very Important to Very Important 
I. 1 2 3 4 5 6 7 

2. 2 3 4 5 6 7 

3. 2 3 4 5 6 7 

4. 2 3 4 5 6 7 

5. 2 3 4 5 6 7 

6. 2 3 4 5 6 7 

7. 2 3 4 5 6 7 

8. 2 3 4 5 6 7 

Vote on your top most important categories. 

1st Most Important Category is ____ _ 

2nd Most Important Category is ___ _ 

3rd Most Important Category is ____ _ 

4th Most Important Category is ____ _ 
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Educational Diagnosticians' Perceptions on the Link between CHC Theory and 
Recommendations of Instructional Interventions and Accommodations 

Focus Group Question #2A 

PROMPT 
Federal and State law requires that the identification of a learning disability only be considered 
when a student is not making progress in the general education curriculum after being provided 
with evidence-based classroom instruction. Knowledge on how to recommend possible 
instructional interventions and accommodations based on the relationship between cognitive 
ability factors and academic learning as presented in Cattell-Hom-Carroll (CHC) theory is an 
important competency for educational diagnosticians. Evidence-based instructional practices are 
"practices that are informed by research, in which the characteristics and consequences of 
environmental variables are empirically established and the relationship directly informs what a 
practitioner can do to produce a desired outcome" (Dunst, Trivette, & Cutspec, 2002, p. 3). 

QUESTION 
Think back on the variety of ways you acquired knowledge and skills of how to make 
recommendations of possible instructional interventions based on the relationship between 
cognitive ability factors and academic learning as presented in Cattell-Hom-Carroll (CHC) 
theory. What possible instructional interventions do you currently recommend based on CHC 
theory? 

Focus Group Member Rating and Voting for Question #2A 

Possible instructional interventions recommended based on the relationship between 
cognitive ability factors and academic learning 

Rate how important each category is to you. 

Not Very Important to Very Important 

I. 1 2 3 4 5 6 7 

2. 2 3 4 5 6 7 

3. 2 3 4 5 6 7 

4. 2 3 4 5 6 7 

5. 2 3 4 5 6 7 

6. 2 3 4 5 6 7 

7. 2 3 4 5 6 7 

8. 2 3 4 5 6 7 

Vote on your top most important categories. 

I st Most Important Category is ____ _ 

2nd Most Important Category is ____ _ 

3rd Most Important Category is ____ _ 

4th Most Important Category is ____ _ 
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Educational Diagnosticians' Perceptions on the Link between CHC Theory and 
Recommendations of Instructional Interventions and Accommodations 

Focus Group Question #2B 

PROMPT 

Federal and State law requires that the identification of a learning disability only be 
considered when a student is not making progress in the general education curriculum after being 
provided with evidence-based classroom instruction. Knowledge on how to recommend possible 
instructional interventions and accommodations based on the relationship between cognitive 
ability factors and academic learning as presented in Cattell-Hom-Carroll (CHC) theory is an 
important competency for educational diagnosticians. These accommodations provide support 
that helps the student access instruction and curriculum for academic learning. Accommodations 
arc "services or supports that [are] provided to help a student fully access the subject matter and 
instruction as well as to demonstrate what he or she knows" (Nolet & McLaughlin, 2000, p. 71 ). 

QUESTION 
Think back on the variety of ways you acquired knowledge of how to make recommendations of 
possible instructional interventions based on the relationship between cognitive ability factors 
and academic learning as presented in Cattell-Hom-Carroll (CHC) theory. What possible 
accommodations do you currently recommend based on CHC theory? 

Focus Group Member Rating and Voting for Question #28 

Possible accommodations recommended based on the relationship between cognitive ability 
factors and academic learning 

Rate how important each category is to you. 

Not Very Important to Very Important 
1. 1 2 3 4 5 6 7 

2. 2 3 4 5 6 7 

3. 2 3 4 5 6 7 

4. 2 3 4 5 6 7 

5. 2 3 4 5 6 7 

6. 2 3 4 5 6 7 

7. 2 3 4 5 6 7 

8. 2 3 4 5 6 7 

Vote on your top most important categories. 

1st Most Important Category is ____ _ 

2nd Most Important Category is ____ _ 

3rd Most Important Category is ____ _ 

4th Most Important Category is ____ _ 
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Educational Diagnosticians' Perceptions on the Link between CHC Theory and 
Recommendations of Instructional Interventions and Accommodations 

Focus Group Question #3 

PROMPT 
Federal and State law requires that the identification of a learning disability only be considered 
when a student is not making progress in the general education curriculum after being provided 
with evidence-based classroom instruction. Knowledge on how to recommend possible 
instructional interventions and accommodations based on the relationship between cognitive 
ability factors and academic learning as presented in Cattell-Hom-Carroll (CHC) theory is an 
important competency for educational diagnosticians. 

QUESTION 
Think back on the variety of ways you acquired knowledge of how to make recommendations of 
possible instructional interventions based on the relationship between cognitive ability factors 
and academic learning as presented in Cattell-Hom-Carroll (CHC) theory. What barriers do you 
encounter when linking CHC theory to academic learning? 

Focus Group Member Rating and Voting for Question #3 

Barriers experienced when linking CUC theory to academic learning 

Rate how important each category is to you. 

Not Very Important to Very Important 
1. 1 2 3 4 5 6 7 

2. 2 3 4 5 6 7 

3. 2 3 4 5 6 7 

4. 2 3 4 5 6 7 

5. 2 3 4 5 6 7 

6. 2 3 4 5 6 7 

7. 2 3 4 5 6 7 

8. 2 3 4 5 6 7 

Vote on your top most important categories. 

1st Most Important Category is ____ _ 

2nd Most Important Category is ____ _ 

3rd Most Important Category is ____ _ 

4th Most Important Category is ____ _ 
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APPENDIX J 

FOCUS GROUP DISCUSSION PROTOCAL 
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FOCUS GROUP DISCUSSION PROTOCOL 

Thank you for agreeing to participate in my dissertation research study. We want to hear 

your ideas about how prepared you believe you are in recommending possible instructional 

interventions and accommodations based on the relationship between cognitive ability factors 

and academic learning. Knowledge of these recommendations is acquired through a variety of 

professional development formats. Your ideas are valuable to us because it will inform us as well 

as others in the field of evaluation. 

Federal and State law requires that the identification of a learning disability only be 

considered when a student is not making progress in the general education curriculum after being 

provided with evidence-based classroom instruction. G factors of cognitive ability as presented 

in Cattell-Hom-Carroll (CHC) theory have been linked to academic difficulties experienced by 

children with learning disabilities. An ability-oriented evaluation consists of assessment that 

focuses on understanding a student's cognitive ability to process information and includes CHC 

factors that facilitate academic learning. Leaming disability is caused by inherent weaknesses 

underlying cognitive processes. These cognitive process abilities are interrelated with academic 

abilities. Therefore, the design of an ability-oriented evaluation helps the educational 

diagnostician formulate the problem and determine specific instructional interventions and 

accommodations (Flanagan & Harrison, 2005, p. 274). 

These instructional interventions are specific evidenced-based instructional practices 

designed to help support the relationship between G factors of cognitive ability and academic 

learning. Evidence-based instructional practices arc "practices that are informed by research, in 

which the characteristics and consequences of environmental variables are empirically 
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established and the relationship directly infonns what a practitioner can do to produce a desired 

outcomc0 (Dunst. Trivette. & Cutspec, 2002. p. 3) 

These accommodations provide support that helps the student access instruction and 

curriculum for academic learning. Instructional accommodations are "services or supports that 

I arc I provided to help u student fully access the subject matter and instruction as well as to 

demonstrate what he or she knows" (Nolet & McLaughlin, 2000. p. 71) 

Knowledge of how to recommend possible instructional interventions and 

uccommodntions based on the relationship between cognitive ability factors and academic 

lcaming as presented in Cattell-Hom-Carroll (CHC) theory is an important competency for 

educational diagnosticians. Knowledge of these recommendations is acquired through a variety 

of prnfcssionnl development formats. These formats include. but are not limited to staff 

development. unive?'$ity-bnsed coursework. independent study, alternative certification programs, 

etc. 

Before we pose the Focus Group questions. we want you to think about some of the 

recommendations that you hnve included in your FIE's and ARDs. To prompt your thinking, a 

copy of the Linking CHC to Intervention Tool (Proctor & Albright, 2010) will be provided for 

reference. 

( Distrihutc Linking Cl IC to lnterwntion Tool) 

We will be using n research methodology called Metaplan to gather your ideas. A 

handout of The Metap/an Steps is inside your folder. Let's review these steps together. 

255 



The Metaplan Steps 

Step 1 A question is stated. 

Step 2 Participants write thoughts and feelings on note cards. 

Step 3 Participants write clearly and neatly. 

Step 4 Write one idea per card. 

Step 5 Use 7 words or less if possible 

Step 6 The investigator as the moderator and the assistant moderator collects and reads 

note-cards aloud and displays them on the wall. 

Step 7 The investigator as the moderator, the assistant moderator, and the participants 

organize the note cards into clusten or categories of thoughts, feelings, and opinions. 

Step 8 Participants may continue writing their thoughts during the clustering process. 

Step 9 The investigator as the moderator, the assistant moderator, and the participants 

discuss their thoughts, feelings, and ideas through the clustering process. 

Step 10 The participants conclude the process by rating the categories according to how 

important they perceive it to be. They also rank their top categories according to perceived 

importance. 
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/\II of your comments are strictly confidential and will not be shared with anyone outside 

of this room. Your name will not be associated with the results in any way. 

Now, we will model for you how to write your responses on your note cards. (The 

moderator to pose this question: "Write down as many characteristics you can think of 

that describe your favorite learning environment." The assistant moderator will model how 

to write about 5 or six comments onto cards while "thinking out loud." The moderator will 

then collect the cards and show them to the group). 

Good, now that the procedure has been modeled, let's begin with our first question. (Tum 

to the yellow sheet in the folder for Question # 1 ). You will see that there is a prompt at the top 

of the page and that the question is stated below. Let's read the prompt together. The prompt 

states "Federal and State law requires that the identification of a learning disability only be 

considered when a student is not making progress in the general education curriculum after being 

provided with evidence-based classroom instruction. Knowledge on how to recommend possible 

instructional interventions and accommodations based on the relationship between cognitive 

ability factors and academic learning as presented in Cattell-Hom-Carroll (CHC) theory is an 

important competency for educational diagnosticians. 

"Think back on the variety of ways you acquired knowledge and skills on the relationship 

between cognitive ability factors and academic learning reflected in the CHC theory. How did 

you acquire the knowledge and skills for linking cognitive ability factors with academic 

learning?" Write as many thoughts as you can think of onto the color-coordinated yellow sticky 

note cards. When you are finished, we will post and discuss the responses on the cards. You may 

begin. Wait until most participants are ready, and then begin to post the cards. When similar 
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responses are noted, post them together in a group. Once all responses are posted, give each 

set of responses a category name. 

Now locate the "Focus Group Member Rating and Voting Section for Question # I " that 

is located in the mid-section of the yellow page. Tell participants lo write the name of each 

category on the lines provided. Ask participants to circle a number (1-7) according to how 

important they believe the category is to them. 

Next, tell participants to look at the bottom section of the yellow sheet. Ask them to list 

the categories they believe are mo.ft important by recording the names of tl,e categories from 

most important to least important. (You will determine the number of categories designated 

and then divide by 2. That is the number of categories each person should list.) 

Continue to Questions #JB through JA in the same format. 

(Post, cluster, and vote as with the other questions.) 

In closing, thank everyone/or participating and collect materials. 
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APPENDIXK 

FOCUS GROUP RESULTS 
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Focus Group Results 

focus Group Quntion 11A-Most important category 

1 
4 

Focus Group Question #1 B-Most Important Category 

• :;a1eaorv c.ateoorv 1 c.ateoorv 2 Gale<JON 3 
1 FCffl .. Ul'W T~ l 1 
2 ~ ProfffloONI ['ff, 2 1 .2 
3 FCffllll T .OW l1111nilt0 2 
4 case Studies 1 
5 r.~, . 1 2 

Focus Group Question #2A-Moat Important Category 

• .;ateQOl'Y I • 1 ~orv;z cateoorv J 
1 Oeoodina I 1 
z. Mlntou&attes 
3 CJSlomized I 
4 Vocabulal'\I 2 1 1 
5 Visual Aids 3 
B -~ - I .. 

Focus Group Question #'lB-Most Important Category 
# ..,aJIC'UUIY LaN!'JOOfY 1 GafflOOl'\/2 Gat~ONJ 
1 'Vlsual 3 1 
2 wrwna Attemattves 2 1 
3 Testlna 
4 Envir:>nmental A«:.. 2 
5 Time 2 1 
A Or.-1 ~ 

Focus Group Question #3-Moat Important Catego~ 

• ;,;meoorv I .. 1 careaorv2 Gateoorv 3 

1 Pppieation 4 1 

2 Cutturalllang~e I 1 1 
3 Sd1wtf~ I 

4 Time 2 
5 Cocnmunicetior 2 2 
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