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ABSTRACT 

This dissertation research was conducted in two parts. The purpose of Part A was to examine the 

relationship between reading ability and cognitive abilities arnong a sample of 23 male and 30 

female children of Cree descent. Cognitive skills were measwed using portions of the 

Das:NagIieri Cognitive Assessment System (CAS) based on the Planning, Attention, Successive, 

Simuttmeous (PASS) theory of intelligence (Das, Naglieri, & Kirby, 1994). Reading skills were 

measured using the Stanford Diagnostic Reading Test - Revised (SDRT) as well as an informal 

word recognition test (Word Probe). It was hypothesized that successive processing tasks rvould 

show a significant relationship with reading tasks that involved analysis and synthesis skills and 

that simultaneous processing would bear a significant relationship with reading comprehension. 

ResuIts confirmed that a majority of reading measures were significantly correlated with succes- 

sive tasks. Convenely, reading comprehension measures were significantly correlated with 

timed-articulation tasks and not simultaneous tasks. Discriminant anaIysis dernonstrated that CAS 

subtests were able to significantly predict group membenhip among readen of varying ability 

levels. Readen were categorized into ability levels based on their performance on successive 

processing measures. The purpose of Part B was to examine the efficacy of the PASS Readinz 

Enhancement Program (PEEP) to improve reading skill. The sample consisted of bvo matched 

groups of 14 children selected €rom Pan A. Each group was assigned to either a remedial or con- 

trol wait-list group. Repeated measures ANOVA showed no signifcant interaction effects. T here 

rvere sigificant Tirne effects that involved positive changes in scores over time for CAS subtests 

and Word Pmbe following PREP. Multiple regression showed that successive tasks significantly 

predicted phonetic analysis over time and with PREP. Likewise, simultaneous tasks predicted 

reading comprehension and auditory discrimination tasks. A combination of CAS subtests, repre- 

senting each of the four PASS components, significantiy predicted Auditory Vocabulary ability 

over time and with  med dia fi on. Overall, results demonstrateci some weak support for the efficacy 

of PREP and lent mnger  support for the theoretical model. 



PREFACE 

As mentioned in the abstract, this dissertation is divided into hvo main parts. The goal of 

Part A is to examine the relationship behveen cognitive skills and reading ability with a sample of 

Canadian Native children of Cree descent. The goal of Part B is to exmine the effectiveness of 

the PASS Reading Enhancement Program, or PREP, with a sub-sample of children from Pan A. 

Both parts of this research have the common elements of testing the validity of the PASS mode1 

with a culturally unique group, Canadian Native children. 

The division of this dissertation into bvo parts made the moa conceptual sense as they 

were really hvo related but separate studies. Therefore, the issues and irnpetus for each ponion of 

the research will be dealt with separately. Pan A consists of Chapten 1 through 5, while Part B is 

C hapters 6 throu& 1 0. 
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PART A 

CHAPTER 1 

Introduction 

The issue of Cognition 

Paradigm sh ih  occur in the field of psychology on a regular bais. Education is by no 

means exempt from paradigm shifrs, and h m  t h e  to tirne the shifis in thinking in both fields corne 

together. In the field of psychology, many would agree that there has been a shift in populariy h m  

behavioural theory to copitive theoy. Best (1989) defines cognitive psychology as. "...al1 

processes by which the sensory input is tmnsformed, reduced, elaborated, stored recovered, and 

used." (p.4) This bmad definition implies that vimially any fom of mental activity fits within the 

realm of cognitive psycholoey. Thus, cognitive theory has become influential in many areas of 

theory and practice. In panicular, cognitive theory has had an impact on the areas of intelligence 

testing and of reading. 

The problem of assessing intelligence is dificult to separate from pmblerns of detinition 

surrounding intelligence as a concept. Intelligence has been defined in many different ways. For 

example, intelligence has k e n  defined generally as innate potential, observed behaviour. and 

performance on specific tests of cognitive ability (Sattler, 1990). One of the difficuities with 

defining intelligence in terms of innate potential is that the latter canoot be measured directly. The 

most widely used intelligence tests in acadernic and educational senings are the Wechsler and Binet 

scales. These scales are highly correlated with scholastic achievement (Sattler, 1990). tend to 

meauire content over process (Royer, Cisero & Carlo, 1993), and may be biased against cultural 

groups including native people (GuiImet, 1983). 

Fmm a cognitive theory perspective, intelligence is typically defined in lems of 

information processing. Das, Naglieri, and Kirby (1994) proposed a cognitive model of assessrnent 

and remediation which has begun to have an impact in the fields of psychology and education. This 

model is based on Luria's (1966) notion of three functional units of the brain, and is referred to as 

the Planning, Attention, Successive, and Simultaneous (PASS) model. This model has been 

operationalized in a test called the Cognitive Assessrnent System (CAS) (Das & NagIieri, 1993). In 

contrast to traditional intelligence scales, the CAS subtests process over content, which may make it 

less biased in assessing cognitive procesing with a distinct cultural groups such as natives. 

One reason to assess a native population h m  a cognitive theoretical perspective relates 

to the belief that natives may have a unique preference for certain modes of information 

pmcessing (Larose, 199 1; More, 1989; Sawyer, 199 1 ; Swishrr & Deyhie, 1989; Walker, Dodd. 



& Bigelow, 1989; Wauters, Bruce, Black, & Hocker, 1989). In terms of the PASS model, most of 

the current evidence has supported the notion that natives tend to be reIativeIy stronger in terms 

of simultaneous as opposed to successive modes of information processing (Krywaniuk? 1974; 

Walker et al., 1989). However, there have been few studies to date focusing on cognitive ability 

among natives based on the PASS model and there has never been a study that includes al1 four 

components of PASS in addition to the type of processing. Thus, the fint goal of the study is to 

describe cognitive ability of a native sample from the perspective of the PASS model. 

After describing the cognitive processing of a sample of native children, the next goal of 

the study is to examine the relationship between Planning, Attention, Successive and 

S imultaneous processing, and reading, 

The Issue of Reading 

Most people today would agree that beeing able to read the dominant language of the 

country in which you Iive is valuabIe, regardless of your cultural background. While there may 

be culturd differences on the value of schooting in general, it would be hard to argue against the 

vaIue of learning to read the dominant language in North America and the world today. Both 

individual word reading and reading comprehension are highly correIated with school leaming 

and achievement in a majority of subjects (Daneman, 1996). Reading is the medium through 

which people acquire knowledge and skills in schools and it opens new doon of opportunity and 

helps people gain access to knowledge necessary for success in North American culture. 

It could be argued that English reading skills are of equai importance for native children 

as for non-native children. Native children come from a heritage that has its own language. 

Ongoing efforts are being made to preserve and foster this native heritage in the home and the 

school. Yet the reality is that most native communities have adopted English as the primary 

language. The school systems on reservations generally follow the provincial cumculum. Also, 

the Ianguage of commerce in the native community is predominantly English and most families 

are exposed to English-speaking media influences. With such a dominance in the English 

language and living in the broader context of North Ametican society, the importance of strong 

English reading skills is underscored. 

Reading disability is the most cornrnon disability found in school-aged children, and 

reading pmblems appear to be of equal or greater prevalence in native samples (Smith, 1992). The 

c m n t  use of assessment instruments to define, diagnose, and characterize reading problerns has 

been problematic at best, Many authon continue to argue about the validity of current assessment 

methods and of definitions of reading disability. Children are mon commonly identified as having a 



reading disability when their reading Ievels are significantly lower than would be predicted by their 

scores on intelligence tests, such as provideci by the Wechsler and Stanford-Binet scales. This 

definition of a reading disability is commonly referred to as a discrepancy definition. Many 

researchers have now show evidence that this discrepancy definition of reading disability is 

unfounded and that a global intelligence score may be irrelevant to the definition of reading 

dkibilities (Das, Mensink, Br Mishra, 1990; Siegel I989a; I989b; 1992; Stanovich, 1989). One may 

ask what utility traditionaI intelligence measures, such as the Wechsler and Stanford-Binet scales, 

have in identifjhg, describing or predicting reading ability. At the present time it appears that tests 

such as these may be limited in this regard. 

Perhaps an alternative conceptualization of intelligence, such as the PASS model, would 

have greater utility in describing reading ability and identiQing and predicting reading problems. 

This is because the tests used to operationalize the PASS model may be more sensitive to exploring 

cognitive abilities regardless of culture. As Das et al. ( 1994, p. 23) have stated, ". . .tasis used to 

operationalize simultaneous, successive. and planning processes have functioned similarly 

despite wide differences in culture, language, and socioeconomic status,' 

The relationship between the PASS rnodel and reading skills among natives in Canada is 

relatively unexplored. In the rnainstmam culture, it has been shown that al1 of the components of the 

PASS mode1 are rdated to various aspects of reading (Das et al., 1994). However, the precise 

nature of this relationship remains unclear. Natives have a unique culture and may prefeer certain 

modes of informa:ion pmcessing. In addition, there is a wide prevalence of deficits in reading skills 

among natives. The factors were the impetus for the second goal of the study (ir.. esplorhg the 

reiationship between cognitive abilities and reading skills among natives). 

Examining the relationship benveen reading and cognitive skills among natives leads to the 

third goal of this study. The third goal is to determine whether reading ability can be accurately 

predicted based on cognitive a b i l i ~  as defined by the PASS model. Knowing the relationship 

between reading and cognitive ability would aid in the pmper identification of children with readins 

pmblems and help in the design of appropriate nmedial education plans for them. 

To summarite, the goals of this study were threefold. The first goal \vas to describe 

cognitive ability of a sample of native children. The second goal was to explore the relationship 

beh~een reading ability and cognitive ability with native children. The third goal was to determine 

whether reading ability could be predicted based on cognitive ability. 



Relevance 

There is a paucity of research util king the PASS rnodel w ith this particular cultural group. 

With the exception of Krywaniuk's study in 1974, no study has been found that has examined 

cognitive pmcesses from the theoretical fiamework of the PASS model. The present study would 

add considerably to the research on the PASS mode1 and could provide support as to the cross- 

culhua1 validity of the measures used to operationalize the model. 

Descnbing the cognitive fünctioning of a sample of native children will provide 

information that may lead to more appropriate educational planning. In particutar, educators and 

cu~culum developers should find this description of cognitive skiIls usefiil, especially if this native 

simple performs in a manner that is qualitatively different than the general population. For 

example, if this research confim that native children tend to prefer simultaneous modes of 

information processing to successive processing then educaton are faced with three basic options. 

On the one han& educaton rnay be advised to use primarily visual modes of instruction and try to 

provide an overall picture of a subject Secondly, one could start encouraging early activities that 

promote the development of successive processing skills. Thirdly, one could utilire a combined 

appmach that ernphasizes both mdes  of processing equalIy. 

Describing the relationship berneen reading and cognitive ability using the PASS model 

rnay aid in the identification of reading problems. Given that some authors have argued that 

traditional IQ measures rnay be irrelevant to the diagnosis of a reading disability, this research may 

provide further evidence that the tests used to reflect the PASS model rnay have greater diagnostic 

utility . 
The PASS model appears to be sensitive to. but not biased against, variations in culture, 

language and sociwconomic status. ïherefore, the tests that reflect the PASS mode1 rnay help 

avoid inappropriate stereotyping of culturaIly distinct groups such as natives. This is especially 

the case if PASS tests are used to help diagnose and identifl learning problems. In other words, 

the emphasis on process over content in the operationaliration of the PASS rnay make this a 

more cufturally fair mesure of cognitive ability. 



CHAPTER 2 
Literature Review 

The following literature review contains four main sections. In section 1, the focus is 

providing background to both the present study and the PASS model. Inctuded within this section is 

a review of the development and description of the PASS model and the "IQ debate". The focus of 

section 2 is reading, including a review of individual differences in reading. The literature that 

relates to reading is vast. Clearly it is beyond the scope of this dissertation to provide a thomugh 

review of the literatwe relative to reading Rather, this review will focus on the speci fic areas that 

are relevant to the present study, such as research that relates the components of PASS to reading. 

Section 3 will focus on relevant literature regarding the relationship between cognition, reading 

ability and general leaming styles among native populations. in section 4, the rationale for the 

present study will be presented along with the specific research hypotheses. 

Section 1 : Backeround to the Studv 

It has already been reported that native samples have perfonned far below national noms 

on standardized tests of reading ability (Smith. 1992; Vernon. Jackson. & Messick, 1988). School 

wide achievement testing was completed in 1994 at the school from which the present sample was 

chosen. It was revealed that90% of 192 students tested in Grades 2, 3 and 3 scored below Grade 

level. Sixv-one percent scored two full Grade levels or more behind their current Grade placement. 

The student's wveakest areas were found to be in the areas of phonetic analysis and reading 

comprehension although they were also weak in terms of vocabulary. A nvo-year delay in reading is 

clearly representative ofa serious ski11 deficit in reading. Given the importance of reading in terms 

of school success alone, it is important to address some of the factors that may be contributing to 

these reading problems. 

The purpose of this study is not to test the PASS theoretical model per se. nor to aid in the 

test development. Rather, the purpose is to test the application and utility of CAS in describing and 

understanding reading problems with this particular cultural group. At the time this research was 

conducted the standardization version of the CAS was already in use and the fmalized version of 

the DasNaglieri Cognitive Assessrnent System (CAS) (1993) has since been released for 

professional use. However, the CAS and its theory are only now receiving attention in psychology 

and education. For this reason, it is necessary to provide some background to how the theory was 

developed as well as describe the theory in detail. 

Backmund to the theory 

The PASS mode1 of intelligence has been researched and developed over many years. 

Conmuct validity has been demonstrateci for planning, successive and sirnultanmus processes 



among several unique cultural groups (Naglien & Das, 1987). Cultural groups that have k e n  

studied include East Indian (Dash, Puhan & Mahapatra, 1985; Mwamwenda, Dash, & Das, 1984), 

Chinese (Leong, Cheng, & Das, 1985). Aumaliari (Schofield & Ashman, 1986), and Spanish, 

(Molina, Garrido, & Das, 1997; Perez-Alvarez & Timoneda-Gallart, 2000). These studies and 

othen provide evidence that the tasks used by the CAS funetion similarly despite wide differences 

in culture, language, and socio-economic statu. However, with the exception of a study by 

Krywaniuk (1974) and Krywaniuk & Das (1976), there has been little or no ment  research with 

native populations using the current CAS instrument. 

Chapter 1 began with a reference to a paradigm shift toward cognitive theory. One focus 

for this study is the PASS mode1 of intelligence. The PASS mode1 was proposed in response to the 

more traditional theories of general intelligence. For example, both the Wechsler Scale and Lewis 

Terman's revision of the Binet Scales of Intelligence are based on the assumption that a single score 

can represent a person's innate intelligence. In fact. Lewis Tennan coined the now popular terni 

Intelligence Quotient when he and his colleagues produced the 1916 version of the Binet-Simon 

=ence Scale (Sattler, 1990). Since that time, the use of a single score of intelligence, or Intelli, 

Quotient (IQ). has been the subject of a F a t  deal of controversy. The next several parapphs will 

review some of the literature regarding the use of traditional IQ tests. The main purpose ofthis is to 

provide some background for the impetus of the PASS model and to place it within a more familiar 

f m e  of reference. It is important to note that wherever 1Q is used, it is refemng to the more 

traditional sense of general intelligence as defined by the Wechsler and Binet Scales. Following this 

is a detailed description of the PASS mode1 of intelligence as an alternative model based on 

cognitive theory. 

The IO Debate 

There has been considerable debate regarding the role of IQ in the identification of 

learning disabilities, and in particular reading disability (see October 1989 issue of the Journal of 

Leamine Disabilitiesj. Several authon have suggested that IQ is imlevant to the definition of a 

reading disability (Das et al., 1990; Siegel, 1989a; 1989b). Siegel (1989a) has attacked the 

perceived assumptions that a) IQ tests rneasure intelligence, b) intelligence and achievement are 

independent, c) the relationship of IQ scores with reading is linear, and (d) reading performance 

of individuals with reading disabilities will differ as a result of IQ. She arguer that IQ scores 

should be abandoned in the examination of leamhg disabiIities and that the commonly accepted 

IQ-Achievement discrepancy definition also be abandoned. The IQ-Achievement discrepancy 



definition nates that when a child's reading ability is significantly below their ability as 

suggened by IQ, then they are said to be Leaming Disabled. 

On attacking the first assumption, that IQ tests mesure intelligence, Siegel has received 

some support. For example, Stanovich (1989) agrees that the reason that IQ scores were adopted 

as the benchmark for the discrepancy definition of leaming disabilities is the "mistaken belief" 

that IQ tests measure intellectual potential. Stanovich also agrees with Siegel that reading 

disability would be better defined in reference to pseudoword reading or the ability to read 

nonsense words. 

Leong (1989) also agrees that IQ tests do not measure potential but is careful to point out 

that examination of the early works on intelligence make no claims that intelligence measures 

innate potential. Leong ( 1989) also says that Siegel's analysis of the subtests of traditional IQ 

tests Iike the WISC-R. and her anack on the over-reliance on speed in IQ tests, i, onores current 

evidence. For example, recent research has shown that rapid automatic naming ability is a 

necessary though insufficient condition for reading (Badian, 1994; Jorrn & Share, 1983). Perhaps 

the main difficulty is one of semantics. As Stanovich (1989) States, "Siegel's argument about the 

Bimess of IQ tests to ckildren with LD (Learning Disability) is intricately bound up with 

conceptions of intelligence. definitions of LD. and the psychometrics of testing in some very 

tricky way S." (brackets mine, 1989, p.490). 

Torgesen (1989) also disagrees with Siegel on several fundamental points. Fint. he 

points out that there is ample evidence to demonstrate a relationship between phonologically 

based reading skills and IQ. Second, he takes issue with Siegel's statement that the existence of 

samples of children who have IQ's below 80 yet have average reading skill "proves" that low IQ 

is not causally related to reading problems. Torgesen points out that this simpty means that IQ is 

not a sunicient c a w  of poor reading and other factors such as teaching, motivation, and home 

support, arnong othen, may have helped compensate for low IQ. In other words, IQ is only one 

factor arnong many other possible causal factors for a reading disability. Naglieri (1 989) attempts 

to bring closure to this issue by advocating in favor of the relevance of cognitive pmcesses for 

explaining reading and poor reading and the irrelevance of IQ. 

On anacking the second assumption, that intelligence and achievement are independent, 

Siegel has found genera1 agreement from the tield. Many psychologists in the field of assessrnent 

recognise that traditional IQ tests are highly correlated with measures of school achievement 

(Saîtler, I990). m e r s  have ab& with Siegel that reading disability can both a f k t  and be 

affectecf by general intelligence? that is they are interdependent (Torgesen, 1989). If this is the case. 



Das (1991) has arguecl that IQ test scores, when interpreted as reflecting tnie intelligence, 

discriminate agairist disacivantagai children. Traditional IQ tests, suc h as the Wec hsler scaIes, offer 

a rather n m w  definition of intelligence. For example, the Verbal scale of the Wechsler 

Intelligence test tends to measure such skills as speci fic know ledge, vocabulary, expressive 

ianguage and rnemory. Siegel points out that reading disabled children have problems with some or 

al1 of these skills (1989a). 

While the debate goes on, Siegel's argument against the use of IQ test scores in the 

definition of reading disability raises important and valid questions for both researchers and 

practitionen who work with these populations. Further, both she and Stanovich point out that the 

burden of proof lies with those who hold that the cognitive processes in individuals with LD and 

low IQ scores are different fiom individuals with LD and hi& IQ scores. To date, iQ tests have 

k e n  relatively ineffective in contributing to our understanding of many discrete cognitive abilities 

including reading problems (Siegel l989a; l989b; 1992). 

Since the 1930's the popular Wechsler scales have changed Iittle in terms of which subtests 

were included and the types of scores that are derived from the test. Even Wechsler hirnself 

recognized that intelligence test scores are not identical with what is meant by intelligence. As 

Sattler (1990) points out, *-Tests of intelligence, achievement, 3bi lity, or aptitude are. for the most 

part, measuring similar abilities; the names merely reflet the aspect that has been selected for 

investigation" (p.45). Thus. IQ test scores tend to pmvide description. be content or knowledge- 

based, and are ofien used to evaluate the effectiveness of instructionai goals, rather than helping us 

expiain behaviour. 

Assessment in a cognitively-based system, in contrast to the traditiona1 IQ. ha.  the 

additional goals of evaluating a student's propss in a developrnental mode[ of cognitive skiII 

attainment, assessing cognitive processes, and providing diagnostic information (Royer, Cisero, & 

Carlo, 1993). That is? the emphasis is on pmcess where students are examined in relation to their 

own stage of cognitive development in addition to developmental c o m p d n  to peers. The 

emphasis on assessing cognitive processes, which are considered higher-order and therefore 

causally linked to micro-skills (such as reading), may allow for greater utility in diagnosing and 

pinpointing an ami, or areas, that could contribute to a particular cognitive deficit (Das et al., 1994). 

This gives it a considerable advantage over traditional IQ tem in contributing to the understanding 

of reading and reading problerns 

Given the above stated problems with traditional IQ measures and the advantages OF a 

cognitive-baseci method of assessrneni, theorists and psychomenicians have made efforts to pmduce 



a test that is baseâ on a well-researched cognitive theory. One such test is the Das:Na$ieri 

Cognitive Assessment System (CAS), which is the operationalization of the PASS model of 

intelligence. The next segment describes the PASS theoretical model in detail. 

The PASS Mode1 of Assessment 

The PASS model is based on Luria's (1966) notion of three hnctional units of the brain 

(see Das 1999b for a ment  review). These units are both physiological and conceptual in nature. 

That is, Luria proposed that the brain could be divided into three main units that are defined 

mainly by their function but also by their general brain location. The units as defined by Luria 

included an attention or arousal unit that roughiy corresponded to midbrain centers including the 

reticular activating system. The second functional unit is responsible for retrieving, storing and 

processing information and roughly corresponds to the parietal and occipital lobes of the brain. 

The third functional unit is responsible for planning impulse control, regulation of voluntay 

activity, and linguistic functions such as spontaneous speech. The third unit rough ly corresponds 

to the frontal lobe of the brain. The PASS mode1 was derived from this foundation. Presented 

below is a more detailed explanation of each of the components of the PASS model. For a more 

thorough description of the theory the reader is referred to Das, et al. (1994). 

Plannins as defined in the PASS model, allows a person to "analyze cognitive activity. 

develop some method to solve a pmblem. evaluate the effectiveness of a solution, and modiS the 

approach used. These processes are necessary when an efficient and/or systematic appmach to 

solving a problern is required" (p.428). Thus, planning revotves around problem solving, with 

eficiency as the central way to rneasure successful planning. Eficiency genenlly refers to the 

ability to perform activities in less tirne and taking the least arnount of steps to complete the activity 

(Royer et al ,  1993). In order for an individuai to plan, a person must be able to pmcess information 

that ultimately ~qui res  sufficient attention and arousal devoted to the ta&. Thus, planning is 

closely related to m u a l  and attention, aIthough planning relies on al1 the components of the PASS 

model in order to function. Many other terms or concepts have also been postulated to relate to 

planning. Some of these inchde, orp i r ing  information, goaldirected behavior, control of 

intentions, developing and shifiing sets, maintaining a course of action despite interference, 

ut iiizing feedback to facilitate pro blem dving, producing language with fluency and automaticity, 

and expIoitïng the phonemic aspects of words (Das, et al, 1994; Kelly, Be% & Kirk, 1989; p. 277). 

As shall be seen in a later section, the key element for the operationalization of planning are tasks 

that require the development of an efficient qstem for completing a relatively simple task 



The ne-xt component of the PASS mode! involves arousal and attention. Arousal is an 

integral and necessary part of attention. In fact, for any purposehl and intelligent activity to occur, 

musal and attention are requisite. Arousal refers to a person's state of alertness or ~vakefiilness. It 

is more of a physiological state as opposed to a cognitive state. For example, amusa1 is low when 

someone is dmwvsy and high after drinking coffee or afler receiving a scare. 

Attention, on the other hand, is a more cornplex voluntary cognitive activity that is required 

for any rneaningful pmbIem solving. Within the PASS mode! hvo broad classes of attention are 

distinguished, namely selective and sustained attention. SeIective attention cm be further 

subdivided into focussed or divided selective attention. Focussed selective attention refers to how 

well a subject can focus on relevant stimuli while ignoring irrelevant stimuli. A common example 

of focussed selective attention is when a student can focus on their homework when the television 

and radio are on in the background. For a divided attention task an individual shares attention 

resources benveen two or more sources of information or kinds of mental operatiom. A good 

example of a divided attention task is the everyday activity of driving, wvhere a driver must focus 

simuttaneously on the intemal environment of the car (e.g. steenng wheel, hum of engine, 

resistance of gas pedal, etc.) and the extemal environment (e.g. a stop sign ahead). 

In the PASS rnodel, selective attention is further distinguished in terms of whether selective 

attention occun at the time information is received and stored in the brain (receptive) or d u h g  the 

response or expression (expnssive). An example of a receptive attention task is a dichotic listening 

task. This is where nvo separate pieces of auditoiy information are presented sirnultaneously to 

opposite m. An e.uample of a dichotic Iistening task is the Dichotic Digits Test (Musiek, 1983) 

w h e ~  an individual hem bvo digits in each ear simultaneously and is asked to repeat al1 four digits. 

An e.mple of expressive anention, on the other hand, is seen in the more rvidely known Stroop 

test. The Stroop test presents three color ~vords (d, green and blue) printed in the same three 

coloa of ink For example, the wvord 'ked'' may be printed in pmn ink. The task requires the c hild 

to name the cofor of the ink while inhibiting the automatic response of reading the word. It is this 

requirement of inhibiting the expression of one piece of information (Le., the color word), while 

sehting and expressive another piece of information (Le., the color of the ink) that make this rask 

both selective and expressive. 

Sustained attention, on the other hanci, refers to the maintaining of attention to a s in~le 

source of infomtion for an unbmken petiod of time. Another synonymous terni for sustained 

attention in the Iiterature is vigilance. Air traffTc control operators, who are required to rnonitor 

radar screens for extended periods of tirne, require good vigilance skills. 



The n& components of the PASS model, narnely successive and simultaneous pmcessing 

are responsible for retrieving, storing, and processing information. Successive processing in the 

PASS model has been defined as "... the integration of stimuli into some specific series where the 

elements fom a chain-like progression" (Naglierï, Das, & Jarman, 1990; p. 427). Simultaneous 

prucessing on the other hanci, is defined by the same authon as "... the integration of stimuli into 

groups, ofien through the recognition that a number of stimuli share a common characteristic, and 

therefore these aspects require that the stimuli be related to one amthe? (p.427). The key 

difference between these wo pmcesses is that in simultaneous processing, elements can be 

intecrelated in several ways while in successive processing they are onIy linearly related. An 

example of successive processing might be when a novice reader encounters a novel word and tries 

to m d  it phonetically, one lener at a time fmm lefi to right. A successful reader will pmcess each 

Ietter in sequence until they establish a correct pronunciation. On the other hand, an e.xample of a 

simultanwus process includes the abiliv to read a novel word by utilizing context cues within a 

passage or recognizing the word or parts of the word from memory. 

The next question is how do each of these four components opente during any cognitive 

activity? Das et al. (1994) sutte that the PASS components al1 work dynamically and interactively. 

The components are dynamic in that they rely on and respond to the knowledge and experience of 

the individual. Thus knowledge acts as a moderator for processing. The operation of the PASS 

model is illustrated in Figure 1 .I . Figure 1.1 illumates the interaction of the different elements of 

the mode!. This shows how the elements are al1 related and yet maintain their independence from 

one another. As Das, et al. state, "Effective processin_p is accomplished through the interaction of 

knowledge with planning, attention. simultaneous. and successive pmcessing as demanded by the 

particular task" (p. 19). 

The input and output parts of the mode1 indicate that information can amke through any 

sensory modality, but they enter either senally (Le., over tirne) or synchronously (i.e., concurrently). 

For example, auditory information is ofien presented senally while visual information is frequently 

presented concumntly. Regardless of the method of presentation, the type of pmcessing (i.e., 

successive or simultaneous) is dictated by the ~quirements of the task and not by the way it is 

presented, 



Figure 1.1 

nie PASS Mode1 of AbilÏty (Adapted h m  Da, et al., 1994, p l l )  



The final feature of note within Figure 1.1 is the arrows that connect the functional units. 

These anows show the strength of relationship as indicated by the size of the arrow. Thus, the 

planning and the arousallattention components p u p n  to have a stmnger relationship wvith each 

other than they do with either mode of processing (i.e., successive or simultaneous). 

In surnmary, the four components of the PASS model include Planning, Attention* 

Successive and Simultaneous pmessing. ïhese components al1 work intenictively but also respond 

to changes in a person's experience and knowledge base. 

Section 2: Accountine for Individual Differences in Readinq 

With this basic undentandhg of the PASS model and their components, we now tum to 

reading, which is the cognitive skill that is the focus for the present study. Phonology may be the 

most important aspect of reading. Phonolog refen to the phonetics or phonemics of language. 

Phonetics refea to spoken language and speech sounds while phonemics refers to the smallest 

units of speech that serve to distinguish between one utterance and another. In the research the 

phonological aspects of reading includes the naming of pseudowvords, Ietter and word naming, 

the recognition of phonemes, phonernic segmentation. and verbal memory. 

The Role Of Phonolow In Accountine For Reading Problems 

Pseudo-wvord Readinq. Reading of pseudowords requires the ability to convert spellings 

into their corresponding sounds. The conversion of spellings into sounds could be considered to 

be one of the prirnary pmcesses in early reading The inability to convert spellings into 

corresponding sounds, or the accurate naming of pseudowords, has been show to be the most 

reIiabIe indicator of reading problerns (Badian, 1994; Bowey, Cain, & Ryan, 1992; BradIey, 

1988; Byme, Freebody, & Gates, 1992; Cam, Brown, Vavrus, & Evans, 1990; Jorn & Share. 

1983; Manis & Momson, 1985; Stanovich & Siegel, 1994). This relationship between spelling to 

sound conversions and reading skill is so m n g  that it has been referred to as 'rhe defining 

feature of reading disabiIityn (Share & Stanovich, 1995% p.7). 

Despite the fact that spelling to sound conversion is the defining difference benveen 

skilled and less skilled readea, there is considerable controversy surrounding the proper 

theoreticaI explanation for this pmcess. The most common explanation for the process of 

speI1ing to sound conversions is found in the so-called duat-route models, which postdate a 

direct visual access path and an indirect phonological route to where language information is 

stored in the brain. This rnode1, dong with other models of reading acquisition, is further 

exphned in Chapter 6. 



While difficulty with spelling to sound conversion practically defines poor individual 

word reading, researchers have also examined the process by which the brain handles sound- 

symbol representations. Even at this more cognitive level of analysis, it has been retatively easy 

to find associations between phonological pmcesses and individual word reading. For this 

reason, some researchers have referred to phonological processing problems as the core deficit 

that characterizes developmental dyslexia (Jorn & Share, 1983; Share & Stanovich, 1995a; 

Stanovich, 1988). 

Ra~ id  Articulation. One area of phonological processing that has shown reliable 

differences between disabled and non-disabled control readen is the rapid articulation of wods 

or pseudowords (Blachman, 1994; Das, 1993: Das, Mensink, & Mishra, 1990; Das, Mok & 

Mishra, 1994; Das & Sui. 1989; Sunseth & Bowen, 1996). An example of a rapid articulation 

task is found in the Speech Rate subtest of the CAS. This task requires the individual to rapidly 

repeat three one-syllable words (e.0. man, cow, key) in succession ten times. Usually, disabled 

readen make more errors and are slower at such tasks (lovett, 1987). 

Another closely related task to the rapid oral repetition of words is Rapid Automatized 

Naming (MN) (Denckla & Ruddell, 1976). With RAN, it is first established that a subject can 

name five letten, nurnben, colors, and objects. Subjects are then timed on their ability to namc 

these four types of stimuli individually when each type appean as 10 repetitions of f v e  items. 

Poor readen have consistently performed more poorly on this sort of task when compared to 

non-disabled controIs (CornwaIl, 1992; Jorm. Share, MacLean. & Matthews. 1986; Watson & 

Willows, 1985). This deficit in rapid naming abiiity does not appear to be simply the result of 

poor reading and is independent of knowledge of word rneanings (Ellis & Large, 1987; Felton & 

Brown, 1990; Jorn et al., 1986; Share, Jormt MacLean, & Matthews, 1984; Share & Stanovich, 

1995a). 

In general, these rapid articulation and naming tasks are sequential in nature and clearly 

contain an articulation component. The question then becomes, do deficits in rapid articulation 

result from deficits in speech, phonoIogica1 processing or some higher order cognitive process? 

The answer to this cornplex questions depends primarily on one's theoretical viewpoint. 

However research has clearly shown that rapid articulation tasks discriminate good and poor 

readers and these articulation tash are best represented by the higher order ski11 of successive 

processing. For example, Das, Mensink and Mishra (1990) showed that sequence repetition, 

naming time, and Speech Rate as well as the Stmop task (which involves an articulation 

component) ail discriminated between good and poor readers. They suggest that deficient speech- 



related processes may be a central problem for poor readers and that these articulation tasks are 

best represented by the higher order ski11 of successive pmessing. 

Phonemic Segmentation. In addition to diKerences in the above basic phonological 

processes, the abiliry to segment a word or non-word into phonemes, or single units of speech, is 

also dficult  for problern readers (Bowey, et al., 1992; Content, Kolinsky, Morais, & Bertelson, 

1986; Share & Stanovich, 199%; Stanovich, 1992; Vellutino & Scanlon, 1987). This sort of ski11 

is referred to as phonological segmentation. An example of a phonological segmentation task is 

when a reader is asked to divide rvords into their correct phonemic units. For example. the word 

"Cat" has three phonemic segments, (kuh-a-mh) yet it has only one acoustic segment which is 

approximately the size of a syllable. Another example of a phonemic segmentation task is when 

someone is asked to Say a word and then either delete the beginning or ending sound of the word. 

For example, if you were given the word "Bingo" and asked to delete the fiat sound it wvould be 

pronounced as "-ingoW. Fox and Routh (1976) have even shown that children who can recognize 

phonemic segments in speech may very well have an easier time making sense of and mastering 

component skills such as blending in beginning reading. However, there is some question as to 

whether the problems in the ability to segment words phonetically are a result or cause of reading 

problems. Some researchea have provided evidence that the relationship between phonological 

segmentation and reading is a matter of reciprocal causation (Ehri, 1979, 1984, 1985; Perfetti. 

Beck, Bell, & Hughes, 1987). That is. possession of phonological skills, such as phonemic 

segmentation, helps children learn to read, but it is also true that learning to read helps improve 

phonological skills (Ehri, 1979). 

Summarv. Essentially, there is strong evidence that poor readers, as a group, are 

impaired on a wide range of cognitive tasks in the phonological domain. This appean to be true 

whether looking at the more obvious aspects of phonolog, such as rhyme, Speech Rate, serial 

naming, and shon terni retention of verbal information. or when looking at the deeper foms of 

phonological processing such as phonemic segmentation. There is even growing evidence for a 

causal link Ieading from phonological processing to earIy reading acquisition. Most of this 

evidence cornes from longitudinal studies when phonological skills were actively taught to pre- 

schoolea (Bradley & Bryant, 1988; Byrne & Fielding-Barnsley, 199 1, 1993; Cunningham 1990; 

Hatcher, Huhe, & Ellis, 1994; Lundberg, Frost & Petenon; 1988; Lundberg, Olofsson & Wall, 

1980; Olofsson & Lundberg, 1983; Torgesen, Morgan & Davis, 1992). However the question 

still remains as to rvhether some underfying, higher order cognitive process can explain links in 

phonological processing to reading. As we shall set in the section that describes the research on 



the PASS model and reading, the= is some evidence to suggest that a11 of these phonological 

deficits rnay be parsimoniousfy explained as a resuft of a general successive processing deficit. 

In the next portion is a review of the research relating to working memory. Clearly, 

memory and attention are important for any sort of cognitive activity including reading. Since 

working mernory is closely related to attentional processes, and since attention is a key 

component of the PASS model, this brief review is presented. 

The Rote Of Verbal Working Memorv In Accounting For Reading Problems 

One of the difficulties with examining the role of working memory in any cognitive 

activity has been one of definition and finding measures that accurately reflect this skill. 

Baddeley (1992) provides one of the better descriptions of working memory. He pmposed a 

Tripartite Model to explain working memory which is comprised of an attentional component, 

which acts as the central executive, an articulation component that manages the speech based 

information, and a visual-spatial sketchpad. The articulation component and the sketchpad act as 

mechanisms for recirculating auditory and visuaI information. Working memory provides us with 

a temporary knowledge base or a set of currently active information. 

In relating these components to the PASS model, Das et al. (1994) suggested that while 

auditory information is by nature processed successively and visual information processed 

simultaneousiy, both types of processing occur in working memory. That is, successive and 

simultaneous processes are seen as complimentary and both types of processing rnay be applied 

to information to be stored, whether verbal, spatial, episodic or semantic in nature. 

Regardless of definition of working rnernory. there is abundant evidence that disabled 

readers have difficulty with short-term retention of verbal materia1 when presented aurally or 

visually (Baddeley, 1982; 1986; 1992; Byme & Shea, 1979; Cam, et al., 1990: Cornwall, 1992: 

Gathercole & Baddeley, 1990; Siegel, 1992; Siegel & Ryan, 1988; 1989; Watson & Willows, 

1995). While al1 of these researchers found reliable differences between disabled and non- 

disabled readen, there was some disagreement as to whether subtypes of disabled readen can be 

distinguished according to working memory tasks. For example, Siegel (1992) found that both 

poor individual word readers and dyslexies performed poorly on a verbal memory exercise and 

could not be distinguished fmm one another. Conversely, Watson & Willows (1985) proposed 

three subtypes of poor readers who ail had symbolic processinglmemory dficulties which 

o c c u d  in combination with visual processing deficiencies (subtype 2) and with deficits in both 

visual pmcessing and rapid automatized naming (subtype 3). The above nvo midies highlight the 

conflicting evidence about the utility of working memory tasks to distinguish behveen subtypes 



of poor readers. One possible explmation for this conflicting evidence may relate to attention, 

which is the central executive of working mernory. That is, withuut controlling for attention, the 

above studies may have had a different result. 

The Role Of Visual Deficits In Accountine For Reading Problems 

The idea that visual processing deftcits are related to reading problems was once quite 

popular but has since been de-emphasized in several major reviews (Vellutino, 1979; Share & 

Stanovich, 1995a; Stanovich 1986). A visual processing deficit is a difficulty with processing or 

understanding the visual representation of words. ïhat is, incorrectly seeing the letten or coding 

them inappropriately within verbal memory. Essentially, the evidence has failed to adequately 

support the hypothesis that there is a visual subtype of reading disability. Studies that have 

suggested a visual subtype exists (Lovegrove, 1992; Lovegrove & Williams, 1993) have faltered 

under the scnitiny of replication studies (Hayduk, Bruck & Cavanagh, 1992). While the 

possibility still exists that there is a visual subtype of reading disability, the prevalence of such a 

subtype is either very srnaII or else always CO-occun with a phonological deficit. 

PASS and Readinq 

Al1 of the components of the PASS mode1 have been studied in relation to reading and 

reading problems. While initial studia tended to focus more exclusively on successive and 

simultaneous processing, later studies also included planning and attention. Each of these processes 

will be examined as it relates to reading and reading problems. 

Problems in individual word reading are most ofien associated with poor performance in 

successive processing especiaIIy in early Grades (Cartson & Das, 1992; Das, Mishra, & Kirby, 

1994; Das, Nanda, & Dash, 1996; Das & Siu, 1989; Kirby, Booth, & Das, 1996; Kirby & Das, 

1990; Kirby & Robinson, 1987; Kraft, 1993; Parilla & Kirby, 1998; Snan, Das & Mensink, 1988). 

Conversely, reading comprehension tends to be significantly reIated with simultaneous tasks after 

Grade 3 or 4 (Das, et al., 1994; Mahapatxa, 1990; Parilla & Kirby, 1998). Planning is thought to be 

a significant pmcess that underlies reading achievement in general while attention is clearly 

required for any cognitive task but does not seem to be specificaily reiated to reading disabiiity (Das 

1993~ 1993b). These statements provide the basic findings to date regarding PASS and reading 

ability. What follows is a more detailed description of the research including each of the PASS 

processes beginning with ~search about successive processes. 

The= are diable dBerences in the performance on successive pmcessing mks benveen 

reading disabled and non-reading disabled p u p s  (Das, Mishra, & Kirby, 1994; Kirby, et al., 1996; 

Perez-Alvarez & TirnonedaGalla@ 2000). For al1 of these midies, this finding held m e  regardless 



of the subjects' non-verbal IQ as measud by the WISC-R or Matnv Analogies Test Kirby et al. 

(1996, p. 454) nate that, "Successive pmessing emerges in this and previous studies as an 

important factor in the development of skilled reading. It is possible that successive pmcessing is 

ether a prerequisite for phonological coding or a cntical component in its application to reading." 

Tasks used to measure successive processing have comrnoniy contained an articulation 

component. Successive processing tasks with an articulation component include Naming Time and 

Speech Rate. Naming Time involves naming common objects. Speech Rate requires the subject to 

rapidly repeat rhree phonetically dissimilar but common words 10 times in succession (e.g. man- 

cow-key). These tasks have been utilized in several studies and have shown to reliably predict 

aspects of phonological coding and word decoding skills (Das & Mishra, 1991; Das, Mok. & 

Mishra, 1994). In Das and Mishra's 1991 study, they found that Naming Time best predicted 

individual wvord reading skills followved by Speech Rate. They also utilized a working memoly task 

in their study that did not add to predictability. They concluded that a latent variable involving nvo 

elements (i.e., phonological activation and articulation) wwtouId lead to poor memory span as well as 

poor reading. These findings were replicated by Das, Mok & Mishra ( 1994) with a sample of 8 and 

10 year old poor and average readers. Das et al. also found that Naming Time and Speech Rate were 

dependable measures of phonological coding skills and were actually better predictors of word 

decoding than tasks of phonemic segmentation and word recall. 

In several studies, simubaneous processing has show significant relationships with both 

individual wvord reading skills and reading comprehension (Das. Cummins Kirby, & Jarman, 1979: 

Das et al.. 1996: Leong, et al, 1985; Mahapatra. 1990: Parilla & Kirby, 1998). As \vas the case for 

successive tasks, there are diable différences between children with reading problems and 

chronological age conml groups (Kirby, et al., 1996; Mahapatra, 1990; Parilla & Papadopoulos, 

1996). Kirby et al. (1996) also found that hvo groups of children with ~ a d i n g  disabilities. one 

m u p  with hi& IQ and the other with low IQ, had significant diflerences on simultaneous 
C 

pmcessing measures. However, they state that this finding may be spurious as the groups were pre- 

selected to differ based on their nonverbal IQ as measured by the Maaix Analogies Test (Naglieri. 

1985). ï he  Matnx Analogies Test was also one of the sirnultaneous processing measures used in 

the study. 

A more ment study by Parrila and Papadopoulos (1996) showved that a group of Grade 1 

children displaying early reading difficulties (based on Word Attack and Word Identification) 

consisted of two nibgroups. One subgroup consisted of participants who wvere perfonning at a 

significantly higher level than the other subgroup on most cognitive tasks, "particularly in those 



measuring simuitaneous processing," (p.2). Relative to a chronotogical control group, the first 

subgroup was significantly different on only a planning task and two successive tasks. In contrast, 

the second subgroup differed hom the control group on al1 but one cognitive processing tasks (i.e., 

Planned Search). 

Kirby (1988) offers a conceptualization of how successive and simultaneous pmessing 

occur in reading. In Kirby's model, successive and simultaneous processing, as they relate to 

reading, are arranged in eight distinct hierarchicai levels of increasing comple'iity. These eight 

levels include features, letters, sound or syllable units, words, phrases, ideas, main ideas and 

themes. At each level, items of information are recognized (simultaneous processing) and ordered 

(sequentia1 processing) so that the next higher-level unit cm be recognized (simultaneous). 

Regarding planning and attention, Das, Mishra, and Kirby (1994) found that both receptive 

and expressive attention tasks, in combination with successive taski discriminated between dyslexic 

and nondyslexic students. Of interest was that they faiIed to find an association behveen the 

planning or sirnultaneous processing tasks and reading. Conversely, Little, D ~ s ,  Carlson. and 

Yachimowicz (1993) found that two factors, including a planning/attention and successive 

pmcessing factor, explained 65% of the van-ance in word reading skills (i.e., individual word 

reading and word attack). The PlanninglAttention factor consisted of several tasks including 

Planned Connections. Expressive Attention and Receptive Attention. The successive processing 

factor consisted of Word and Sentence Repetition, Speech Rate, and Sequence Repetition. Both of 

these studies confinn the importance of expressive and receptive attention skills in relation to 

reading achievement. In fact, Little et al. (1993) suggest that the planninglattention factor was a 

better predictor of Word Skills than the successive pmcessing factor. Lt is possible that differences 

between these -dies in terms of sampies, rnethods of analyses, and tasks used may account for 

variable finding. Converseiy, the fact that the tasks used for the pIanning/attention factor were al1 

tirned may have contributed. 

Das et al. (1990) found that the Stmop Color-Word Test, an expressive attention measure, 

helped discriminate between good and p r  readen. The Stroop Color-Word Test essentially has 

three components. First a subject has to rapidIy name colon, and then rapidly name color-words 

(Le, ~ d ,  blue, green and yellow). in the finai condition, subjects are presented with color words 

witten in different colors of ink. The task in the final condition is to name the cotor of ink and 

suppress the reading of the word. Das (1993b) replicated thû finding when he found that several 

selective attention measures with an articulation component heiped distinguish benveen dkbled 

Grade 5 readen, average Grade 5 readers and average Grade 3 readers. In the 1993 study, Das used 



Pomei- and Boies' (1971) physical and name matching tasks as weli as the Stroop Color-Word Test. 

Specifically, he found that disabled readers were poorer at the name matching and color-word 

nammg but were average in t e m  of color naming and physical matching. 

in summary, studies have consistently shown a strong relationship between successive 

procesing skilis and individuaI word reading. Simultaneous processing tasks have most 

consistently shown relationships with reading comprehension tasks especially for children beyond 

Grades 3 and 4. A factor consisting of planning and attention has a significant relationship with 

individual word reading and word attack and with schml-based achievement in general. However, 

planning and attention tasks have not consistently shown a significant relationship with reading. 

One exception to this are expressive attention tasks, which, by virtue of their articulation 

component, have more consistently shown a significant relationship with phonologicai tasks 

invoived in reading. 

The question now becomes how do Canadian natives with varying reading ability perform 

on the CAS? More specifically, does the PASS assessrnent system have the power to discriminate 

behveen native readers of varying IeveIs of pmficiency? Undentanding the cognitive components 

that relate to levels of reading achievement may help to establish eariy intervention progams, to 

design effective remediation programs, and to provide general information about the process of 

reading. 

Now that the review of the literature regarding the PASS model and its relationship with 

reading has been completed, it is important to explore this same relationship for the population 

chosen for the present study. Clearly native peopIe are a heterogeneous group represented by many 

cultures, languages and traditions. The sarnple chosen for this study cornes frorn the reservation 

community of the Cree First Nation. The Cree First Nation is considered part of the larger p u p  

referred to as Plains Indians. The next section will focus on undentanding cognition and learning in 

a native population. 

Section 3 : Understanding Cocnition and Leamine From a Native Perspective 

Clearly reading problerns go beyond the boundaries of culture. However? one must 

carefully examine the degree to which culture affects reading s k i k  Frum several studies, we 

a k d y  know that one's cultural schema can affect the metacognitive strategies used for reading 

(Davidson, 1989; Pritchard, 1990). The effect of culture on reading ability is unique for Canadian 

natives- Coming h m  a history of literacy and education different from European Canadians, as 

weI1 as encountering economic and cultural discrimination and disruetion, it is not very surprising 

that many native c h i k n  have difficulty reading the English Ianguage, 



To understand more about reading problems among natives, what is needed is some way to 

conceptualize and assess their cognitive skills with IittIe interference h m  the cuItural biases 

inherent in many IQ tests. The CAS, which is based on the PASS mode[, appears to suit this 

purpose. However, before ive can begin to e..uamine native cognitive patterns as they relate to 

reading, it would seem usefiil to review the relevant literature on native learning styles and reading. 

Native Leamine Stvles 

Considerable research has been done on native learning styles, as the assumption has been 

that natives l e m  in a qualitatively different manner than non-natives and Caucasians in particular. 

Learning  le has been defined in several diffierent ways. For the purposes of this thesis. the 

definition as presented by More (1989, p. 17) is used, where learning style refen to: T h e  

characteristic or usual strategies of acquiring knawledge, skiIls and undentanding by the 

individual." In other words, leaming style is roughly equivalent to the preferred mode of 

information pmcessing. 

ïhe  most common assumptions about native leaming style are that natives tend to be 

relatively stronger in tems of visual or observational modes of leaming (Larose, 199 1 : More. 1989; 

Sawyer, 1991; Swisher & Deyhle, 1989), that most native cultures emphasize a noncornpetitive or 

collabonirive leaming environment (Swisher & Dale, 1989; Walker, Dodd. & Bigelow, 1989: 

Wauters et al., 1989) and that cornpetence should precede performance (Sawyer, 1991; Swisher & 

Dale, 1989). 

In tems of the successive and simultaneous processing, Walker, Dodd and Bigelow ( 1989) 

showed that a majority of capable native American adolescents (from Northern Cheyenne and Crow 

nations) preferred a learning style that involves organizing verbal information simultaneously. A 

shultaneous processing Ieaming style was evidenced by higher scores on a leaming preference 

scale in favor of a "Pattemed SymbolsT' approach to leminp. The authoo state that, "These 

learners draw personal symbolic relationships between what they know and the new information9 

(PW. 
It has also been found that native midents perfon relatively better on tasks that involve a 

simultaneous mode of processing (kyvaniuk & Das, 1976). There bas also been a consistent 

finding that natives have a relative cognitive strength for visual and spatial skills as opposed to 

verbal skills (Kleinfeld & Nelson, 199 1). As wi11 be examined in Part B of the current study, the 

PASS Reading Enhancement Program (PREP) incorporates mal1 p u p  instruction, highly visdly 

nimulating materials, and opportunities for persona1 interpretation or inductive learning in a non- 



competitive environment. These components may be ideally sluted for individuals who prefer and 

are more capable in terms of visual, simultaneous or patterned symbol Iearning approaches. 

The followmg questions rernain- Do native children have a cognitive "style" or preferred 

mode of operation, especialiy when it cornes to reading? Do Cree children favour one form of 

information processing over another? What are the cognitive patterns of strengths and weaknesses 

for readers of varying ability? These are questions to be addressed in the present study. 

Section 4: Rationale and Goals of the Present Research 

Native populations have generdly been found to have low Ievels of academic achievement 

relative to national noms, especially in reading (Leveque, 1993). For the present sample of 

children, recent schooI-wide testing revealed deficits of up to hvo Grade Ievels for a majority of 

children. Current evidence would suggest that some insufficiency in terms of phonological 

processing would explain these deficits. There are many possibie explanations for why these 

phonological pmcessing problems exist. The PASS model proposes that a higher order cognitive 

factor, or combination of factors, may erplain the problems in phonological skills. 

Current research with the PASS model suggests that puor individual word reading is most 

suongly reiated to successive pmcessing, while reading comprehension pmblerns are most often 

associated with simultaneous processing While these conclusions have generally been supported by 

research the current operationalization of the PASS model, or the Cognitive Assessment System 

(CAS), has never been tested for various foms of validity with a native population (Messick 1989). 

information about the construct and face vatidity of the PASS rnodel using the CAS may be derived 

from exploring its utility with a native sample. 

The research evidence also suggests that native populations have a qualitativeIy different 

mode of infonnation pmcessing. More specifically, there is evidence that natives generally prefer 

and do better at tasks that involve simultaneous over successive modes of processing (Kqnvaniuk. 

1974; iCyvaniuk & Das, 1976; WaIker et a!., 1989). A secondary goal of Part A is to test whether 

this holds ûue for this sample of native chitdren. 

To sumrnarize, the goals of Part A of the research include: 

To describe a sample of native children in ternis of their cognitive pmcesses according to the 

PASS model. 

Relative to each other (within subjects) 

O Relative to a normative sarnple 

To descnk reading abiliv of a matified random sample of native children. 

To detemine the relationship between CAS and reading with native children. 



To determine whether good readen are different hm,  or can be discriminated from poor or 

very poor readers based on selected measures of the CAS. 

Despite a11 the cnticisms regarding the use of IQ test scores, for the purposes of the present 

snidy, something closely akin to a traditional IQ measure ivas still included. ïhat is, the Canadian 

Test of Cognitive Skills (CTCS) was utilized to provide an overall IQ score or measure of g-factor 

intelligence, The purpose of this inclusion \vas to confirm or refiite past literature regarding the 

importance of IQ in identifLing individual differences in reading, Also, a traditional IQ measure has 

not been exarnined for its importance, or lack thereof, in determining individual differences in 

individual word reading and mading comprehension. Lastly, a traditional IQ measure will provide 

some degree of description of the native sample and serve as a benchmark €or cornparison purposes 

to other tests utilized in this study. 

ff v~otheses 

For part A of this research, thrre are several research hypotheses that corne directly €rom 

past research: 

1. There will be a significant nlationship between various subtests of the Cognitive 

Assessrnent System and reading measures. There are hvo more specific sub- 

hypotheses that can be derived from this general hypothesis. 

a. There will be a sigificant relationship behveen the hvo subtests that involve 

phonetic analysis skills on the Stanford Diagnostic Reading Test (SDRT) ( i s . .  

Phonetic Analysis or Auditory Discrimination) and the two successive tasks on 

the Cognitive Assessment System (CAS) (Le., Word Series or Speech Rate). 

b. There wiII be a significant relationship between the Reading Comprehension 

subtest from the SDRT and the simuhaneous tasks of Figure Memory and 

Matrices of the CAS. 

3 . There will be a statistically significant difference between readers of varying 

vocabulary ability (Le., very poor. poor, and average) on the various CAS subtests. 

3. Group membership (Le., very poor, poor, or average vocabulary ability) will be 

successfûlly predicted, by greater thm chance, based on individual's performance on 

CAS subtests. 

4. There will be a statistically significant difference between readers of varying 

individual word reading ability (i.e., Iow or high) on the various CAS subtests. 



5. Group membership (i.e., low or hi& individual word reading) will be successfully 

predicted, by greater than chance, based on individual's performance on CAS 

subtests. 



CHAPTER 3 
Methods and Procedures 

The Settinq 

The present population  vas choscn fiom a reservation site in Alberta, Canada. The school 

that participateci in this study consists entirdy of chiIdren h m  the reserve and is nin by the local 

band. The school has children h m  Grades 2-4 with Kindergarten and Grades 5-1 1 housed in a 

separate but adjacent school. 

Demographically, the reservation consists of approximately 12,000 people. 

EconomicalIy, the main sources of income corne from oil royalties and fming. Socially, the 

same probIems that exist in most rural centers exist on this resecvation. However, some social 

problems have a higher prevalence within the reservation. Estimates of suicide, alcoholism (and 

Fetal Alcohol Effect), crime, unemployment. some health pmblems (e.g. Diabetes). and teen 

pregnancy, are a11 higher than national prevaIence rates (Medical Services Bmnch Community 

Survey, 1998). 

The reservation is also rich with culture. Aspects of Cree culture are explicitly taught in 

schools and maintained in people's homes. This includes Cree language instruction, which 

begins in Kindergarten. Efforts are now being made to establish Cree immersion schools to heIp 

chifdren master their rnother tongue. A Cree dictionary has been created to help with this purpose 

(LeClaire & CardinaI, 1998). 

Sam~Ie SeIection 

To invite the participation of students, teachers were fint asked to confidential ly identify 

any children in Grade 3 or 4 with significant behaviorl emotional problems inchding students 

with extremely poor attendance. These children were excluded from further involvement in the 

study. In September 1994, there were approximateIy 134 students enrolled in Grade 2 and 4 at 

the school. Of these students, 21 were excluded from further involvement based on the above 

criteria. After this, a letter was sent out with the remaining Grade 3 and 4 students along with a 

consent fom and history form. On the basis of this history fonn any children with a known 

history of fetal alcohol syndrome, emotional disorder, mental retardation, or neurological deficits 

were also eliminated from the sample. 

The final ~Iection of students was on the basis of the reading comprehension rneasure 

fiom the Stanford Diagnostic Test of Reading (SDRT). SchooI staff  adrninistered the SDRT in 

May 1994 to al1 students at the school. Based on the entire distribution of reading comprehension 

ability for thid and fourth Grade -dents in the school, a stratified sample of 53 children tvas 

selected for participation in the fiat phase of this research. That is, subjects were selected so that 



there were approximately equal nurnbers of girls and boys and so there would be representation 

h m  al1 reading comprehension levels. 

The Sarn~le 

The initial portion of this research involved 23 boys and 30 girls (N=53) from the Grades 

3 and 4 classrooms of the school. These children ranged in age h m  7 years 10 months to 10 

years 9 months (Mean Age= 9 years O months). Following the sconng of al1 the measures, 

several subjects had to be ehminated fiorn the analysis as they had incorrectly fitled out their test 

or had responses which othenvise spoiied the scoring. For the Canadian Test of Cognitive Skiils 

there were I O  spoiled subtests leaving N=43 valid cases for analysis for Mernory, Analogies and 

the Verbal subtests. An additional subject was dropped from the analysis from the Sequences and 

the Non-Verbal subtests due to spoiled responses. This lefi N=42 subjects for these subtests. 

For the SDRT there was one spoiled test for the Auditory VocabuIary subtest and one for 

the Reading Comprehension subtest leaving N=52 subjects for analysis for each subtest. For a11 

the remaining psychornetric measures a11 53 children were available for anaIysis. In al1 analyses. 

invalid cases were eliminated casewise so that the maximum sample size could be utilized. 

Psvchometric Measures 

IO Measure. Al1 children in Grades 3 and 4 were tested at the school in October with a 

more traditional IQ measure. the Canadian Test of Cognitive Skills (CTCS) - Level 1 (Canadian 

Test Center, 1992). Following computer scoring, sevenl subjects had to be eliminated as they 

had incorrectly filled out their test or had responses which othenvise spoiled the scoring. This 

left a total of 32 valid cases for analysis on this portion of the testing. 

The CTCS is a group-administered test that has been normed based on a Canadian 

stratified random sarnple by age. The ted manual reports good reliability and validity. This test 

was chosen primarily for ease of administration and scoring and to provide a more traditional 

index of intellectual performance based on Canadian noms and content. Also, the school tvas 

interested in establishing ability levels of students and this test \vas considered to be the rnost 

appropriate for the school's purposes. This is because the CTCS consists entirely of pictorial 

item content while the directions are spoken by the examiner (in this case the classroom teacher). 

This hi& degree of non-verbal content and administration by a person familiar to the students 

made the CTCS the more appmpnate choice for the school's needs. To set up the scheduling for 

this portion of the testing, a letter and sign up sheet \vas sent to teachers. This letter cm be found 

in Appendk A. 



Subtests that yield an overall IQ score for the CTCS consists of sequences, memory, 

analogies, and verba1 reasoning. 

The Sepences subtest reportedly measures a child's ability to comprehend a rule or 

principle implicit in a sequence of figures, letters, or numben. The student \vas required to 

analyze a visual pattern established in a row of figures and then seIect the ansver choice that 

would complete the sequence. 

The Memory subtest is an auditory-visual task that measures the child's ability to recall 

previously presented picture pairs. The test is given in 2 parts. The f ia t  part is a learning trial 

where students are presented with 20 picture pain. The second part is given after an interval of 

15 minutes where the students are required to recall the previously presented picture pain. 

The Anahgies subtest is a visual analog task where the child is required to perceive the 

relationship benveen two pictures and then, given a third picture, choose a founh picture that is 

retated to the third in the same way that the first hvo pictures are related. This is a classic A is to 

B as C is to design, utilizing visual information. 

The Verbal Remonhg subtest purponedly measures the student's ability to solve verbal 

problems by reasoning deductively. analyzing category attributes, and discening relationships and 

patterns. Some items ~quired children to identify an essential element of an object or concept. 

Other items required classification according to common attributes. Another item type required 

children to infer relationships between separate but reiated sets of words. A final item type required 

the drawing of logical conclusions fiom information given in shon passages of text that were read 

doud to the children. 

Reading Mesures. Reading ability was measured using the Sîmford DDiagsric Reuding 

Test (SDRT) (Karlsen, Madden, & Gardner, 1984). This test is a group test that provides scores 

for auditory discrimination, phonetic analysis, structural analysis, as well as vocabulary and 

comprehension. The SDRT has several levels and for this portion of the research the Red Level 

and the Green Level were used. Subtests that are common to both levels include auditory 

discrimination, phonetic analysis, auditory vocabulary, and reading comprehension. It is these 

subtests that were used for analysis in this research. 

There were several reasons for choosing the SDRT. The fint reason was pragmatic as 

the school had already administered this test school-wide and the data were easily accessible. 

The second m o n  for selecting the SDRT was good psychometric properties. The test manual 

reports Kuder-Richardson reliabilities of .84 to 9 8  for the Red Level and -85 to 96 for the Green 

IeveI (Harcourt Brace Jovanovich, Inc. 1984). The Red Level and Green IeveI are considered to 



be equivalent forrns. The comlations between the Ievels were: auditory vocabulaiy = 0.66, 

auditory discrimination = 0.49, phonetic analysis = 0.52, and comprehension = -74. Thus. 

comprehension scores are considered to be the most comparable across levels. The third reason 

to use the SDRT was the incIusion of reading vocabutary, phonoIogica1 coding, and 

comprehension rneasures. Al1 of these measures are of intemt as dependent measures in this 

study. The SDRT subtests are described below: 

Auditory Discriminution: The auditory discrimination test required the chiIdren to identifi 

whether nvo spoken words share the sarne sound at the beginning, middle or end of the word. 

E.g. "Truck - Hack" B( M( E( X ) 

Phonetic Amlysis: The phonetic analysis task required the children to match words that 

share the same phonetic sound. For each item a key word was presented with some portion 

underlined, The chiIdren were then presented with three words. Their job was to find the 

word that had the same sound as the underlined portion of the key word. 

e.g. sngke stick paid cab. 

duditory Vocabulury: This test provides information about language cornpetence without 

requiring the student to read (Harcourt Brace lovanovich. Inc., 1984). This task is a sentence 

completion task with three word choices provided. All the words for rhis subtest were aloud 

to the student. 

Reading Comprehension: This task involves the reading of a short story or paragaph 

followed by several multiple-choice questions. Comprehension is measured both in terms of 

Iiteral comprehension and inferential comprehension of the tert. 

During the course of this study, some problematic issues came to light regarding the 

administration of SDRT measures. When this study was initiated, there was no reason to 

question the vatidity of administration of the SDRT. Only afier the study \vas compIeted was it 

revealed that school staff, although well-meaning, may not have followed standardized 

administration instructions. In fact, the special education coordinator reported that some teachen 

may have read aloud items that the midents would nomally have k e n  required to read themselves. 

In addition, some teachers apparently had done some practice testing immediately prier to the 

SDRT administration. These factors repment systematic enors that most likely wvould have led to 

an artificia1 increase in many students' scores. Unfortunately, this revelation also dravs into 

question the validity of any inferential anaiysis using SDRT subtests. In particular, Reading 

Comprehension and Phonetic Analysis subtests could be considered the most suspect as these 

subtests ~quired that the mident read the words independently. At best, Reading Comprehension 



might be more appropriately considered a measure of listening comprehension for the students who 

received help. Since there is no wvay of knowing which students received help, or how much help, 

a11 inferential statistics with these two measures will be eliminated. The only exception will be the 

comlational analysis which was left in but will be interpreted with great caution. 

Word Probe, In addition to the SDRT, an informa1 reading measure in the form of a 

Word Probe was administered (see Appendk B for the complete list of words used). The Word 

Probe was simpIy a list of 450 phonetically regular words presented in isolation. The child was 

required to read each wvord aloud. Three separate I is ts  of words were presented to each child. 

Words were presented on l2cm x 9crn laminated car& with 5 words per card pmented 

vertically. For example, the fint five words for Level I were pmented as follows: 

bee 

map 

fog 

bag 

rob 

Generally, words became longer in Iength the further into the list for each level. Words ranged 

from three-letter words to seven-Ietter words. The words with the longest length occurred in 

Level 3. Given the relatively low reading level of the sample of children for this study, a cutoff 

score was set as many children would have faced needless presentations of words they clearly 

could not decipher. A cutoffscore of 5 consecutive errors was chosen arbitrarily. In addition. as 

soon as a child reached cutoff in any series, the remaining series of words were not administered. 

This mesure was chosen for tsvo reasons. First, this measure offered a measure of 

individual word reading which was not availabk in the SDRT. Second, this measure was chosen 

to repIicate a previous study (Das, Mishra, & Pool, 1995). 

Cornitive Measures accord in^ to the PASS Theorv 

This portion of the assessment consisted of selected subtests from the Das, Naglieri: 

Cognitive Assessrnent System (CAS) (Riverside Publishing, 1997). The CAS was designed by 

Das and Naglieri (1993) to assess cognitive functioning according to the PASS model described 

previously. The CAS is based on over 15 years of research into the PASS model. The CAS 

version king employed for this midy was in the process of standardization. Since the completion 

of this study, the final version of the CAS has ken  published and presented to the scientific 

community. 



For the purposes of this study, CAS subtests included one planning (Planned 

Connections), one attention (Expressive Attention), hvo simultaneous (Figure Memory and 

Matrices) and hvo successive tasks (Word Senes and Speech Rate). The fi111 version of the CAS 

includes 3 planning, 3 attention, 3 simultaneous, and 4 successive tasks. The psychometric 

properties of the CAS include Cronbach alpha values ranging from a Iow of -75 to a high of .82 

for the various subtests of the CAS (Das, Mishra, & Kirby, 1994). 

The following descriptions will describe the subtests and indicate which component of 

the model it is designed to assess. 

1. Planned Connections - Planned Connections required the subject to join, in ascending 

order, numben that have been scattered on a page. The second part of the task required the 

subjects to join altemating letters and numbers in ascending order (e.g. i, A, 2, B, 3, C, ...). This 

task is very sirnilar to Trail Making (Lezak, 1976) and is designed to measure the planning 

component of the PASS mode!. 

2. Epressive Attention - This task is very similar to the Stroop task (Stroop, 1935). For 

younger children, this task involved identifjhg whether an animal is big or small. For example, 

if a chiid saw a picture of a whale they wvould say -large'' and if they saw a mouse they would 

Say 6'small". Fim, various types of animals were presented in one size on the page. Then the size 

on the page was alternated between large and small irrespective of how large the animal is in 

reality. For example. the child might see a smalkized picture of a whale. but still need to say 

"large". This second task served as an interference task For older children, Expressive Attention 

included a task wvhere children read the words red, green. yellow. and blue on three separate 

pages. Children rvere required to read the words as fast as possible. On a second card r a s  a 

palette of the coloa re4 green, yellow, and blue. The child's task for this card was to name the 

coloa as rapidly as possible. On the last card the words red, green, yellow, and blue were 

presented in various colors of ink. This interference task required the child to rapidly name the 

color of ink that the word was printed in. Both of these tasks are considered to be primarily 

measures of attention. 

3. Manices - In Matrices, the subject was required to complete a visual matrix of abstract 

objects. Matrices were presented in a 2 X 2 or 5 X 3 format Each component of the matrix mun 

be interreiated to the others. This requirement of interrelatedness is what makes this task a 

measure of simuttarieous processing. 

4. Figure Memory - This required the child to copy a geomenic design from a model by 

memory. More specifically, the child was presented with a geomenic figure and then afier five 



seconds was presented with a more cornplex figure that had the original figure ernbedded within 

it. The child's task \vas to trace the outline of the figure within the more cornplex figure. It was 

required that the design be incorporated into memory as a whole so that al1 of the parts are 

interrelateci, This requirement is what made this task a measure of sirnultaneous processing. 

5. Word Series - This task required subjects to repeat a series of single syIIable words, 

ranging in length from two to nine words, Essentially this task is similar in nature to the more 

common Digit Span test oniy using words and without the backsvarùs component. The linearity 

of this task qualifies it as a measure of successive processing. 

6. SpeechRate-Thistaskrequiredthechildtorepeatthreedifferentone-syllablewords10 

times in rapid succession. This is a timed task that assesses articulation ability as well as rapid 

naming abi lity . This task is considered to be predominant ly a successive processing measure. 

Rationale for the choice of the CAS Subtests 

The subtests chosen for this study were selected to give a measure of cognitive lunctioning along 

each of the components of the PASS model. In addition, the particular subtests were chosen ro 

match past research (Carlson & Das I992). The particular subtests used here have been shown to 

have a significant relationship with reading in other populations. For esample. rapid naming and 

articulation tasks have been shown to be refated to reading achievement, word identification 

skills and reading speed and accuracy (Blachman, 1981; Cornwall, 1992; Felton & Brown. 

1990). Speech Rate and Expressive Attention subtests from the CAS both have rapid naming and 

articulation components. 

For the purposes of this research the successive tasks chosen, i.e., Word Series, and 

Speech Rate, have both shown strong relationships with reading in other research contexts. 

Words Series, which is essentially a verbal version of the more common Digit Span subtest from 

the Wechsler Intelligence Scales, could be considered a verbaI memory task. Waener et al. 

(1990) have suggested that a combination of reliable measures of word span ancüor articulation 

rate may provide a good index of phonoiogical coding processes in young children. 

The choice to include only a single measure of planning and attention was made for hvo 

reasons. The fim m o n  was simply pragmatics. The students were already being required to 

undergo considerable individual and gmup testing and every effort to limit the time of testins 

was essential to Iimit the arnount of missed classroorn time, and to ensure the student's attention 

during testing. Second, the connnicts of planning and attention, while clearly important to 

reading, have consistentIy shown a weaker retationship than successive and simultaneous 



processing tasks. For this reason, only a single measure of each constnict was included to get a 

benchmark of performance on these important constructs. 

Procedure for Psvchometric Measures 

The SDRT had been administered and scored by school personnel in May 1994. 

Following sample selection, school personnel within each classroorn also administered the CTCS 

during the last two weeks in September 1994. The CTCS results were submitted to a Company 

where it was computer scored. Al1 the remaining psychometric measures, including the Word 

Probe and the CAS, were administered individually within the School during a single testing 

session with each student. Each testing session took approximately one hour and  vas conducted 

in a private room within the schoot. CAS and Word Probe testing was completed betsveen 

October 7, 1994 and October 20, 1994. Testing was completed either by the author of this 

dissertation or by two -gaduate students from the University of Alberta. A11 examiners had 

completed a course in individual psychological assessrnent and were given specific training in 

the administration of the CAS. Every examiner had opportunity to give a practice administration 

of the CAS prior to giving it to the subjects in this research. 

The C.4S was administered according to instructions within the administration manual in 

the order the manual dictates. That is. for every child the subtests were administered in the 

following order: Planned Connections, Matrices, Figure Memory. Expressive Attention. Word 

Series, and Successive Speech Rate. 

Statistical Procedures 

For Hypothesis 1 a) and 1 b), Pearson Product Moment correlations were used to 

determine the significance of relationships between the various measures of the CAS and the 

SDRT. This statistic was chosen due to the continuous nature of the data. As the variability in 

scores within some of the subtests ivas quite high at times (Le. Word Probe) Spearman Rank- 

Order correlations were run in addition to the Pearson corre1ations for a more conservative 

estimate of relationship. 

Hypotheses 2 and 4 were intended to test different effects between subgroups of varying 

vocabulary ability and individual word reading ability . The anaIysis with Word Probe consisted 

of t-test designs comparing readen of varying reading ability (low and high individual word 

reading) across the six CAS subtests chosen for this audy. As there were only six separate 

analyses planned, and there was some reason to suspect that poorer readers would mainly be 

weak in terms of successive skiIIs, univariate tests were chosen over the MANOVA- The analysis 

with Auditory Vocabutary consisted of univariate ANOVAs instead of t-tests as there were three 



groups, Tukey's HonestIy Significant Diffierence (HSD) tests were used as post hoc tests to 

detemine differences between groups. 

Originally, it was intended to include some analyses with a reading comprehension masure. 

However, given the previously stated problems with the administration of the Reading 

Comprehension subtest the validity of the analyses was suspect and a decision was made to omit 

the analysis. 

Hypothesis 3 and 5 was also onginally intended to include some measure of reading 

comprehension. Once again, the problems in SDRT administration precluded the use of those 

subtests from fûrther analysis. Rather, a discriminant fiinction analysis was performed to 

determine whether CAS subtests could successfulIy predict of group membership. For hypothesis 

three groupings were based on Auditory Vocabulary results (i.e., very poor, poor and average) 

while for hypothesis five grouping were based on Word Pmbe (i.e., low or high). 

Dunng the course of analysis, a number of questions arose that requind additional analyses. 

However, as these analyses did not specifically address the main hypotheses, they are presented 

in Appendix C. For example, a correlational analysis was performed betsveen the CAS and the 

CTCS. This was done mainly to explore the differential validity of the CAS. 



CHAPTER 4 
Results 

Descriptive Measures - Canadian Test of Cognitive SkiIls 

Table 4.1 presents descriptive statistics for the entire goup by Grade in terms of their 

Canadian Test of Cognitive Skilts (CTCS) results. This examination was necessary because 

normative cornparisons were not possible across Grade levels. The individual subtests from the 

CTCS are presented in terms of scaled scores as well as national percentiies according to Grade 

level. Scaled scores are units of a single equal-interval scale that is applied across al1 levels of the 

CTCS. 

The fint major finding from this table is that the native children performed in the Iow 

average range as a group with a considerable number of children sconng below an IQ of 75. An 

IQ below 75 is generally considered to be a cutoff for mental deficiency. 

Table 4.1 

Descriptive Statistics For Canadian Test Of Cognitive Skills Accordine To Grade Level 

Variable Mean Std Dev MIN MAX Percentiles 

Memory 

Sequences 

Analogies 

Non-Verbal 

Verbal Reasoning 

'CS1 

Grade 3 Results (1~=16) 

48 1.47 62.53 397 622 JO 

39435 50.32 228 397 7 

368.88 39.57 300 444 12 

33 1.69 3 8.92 276 392 7 

292.00 66.03 185 443 18 

75.69 10.06 63 95 7 

Memory 

Sequences 

Analogies 

Non-Verbal 

Verbal Reasoning 

* CS1 

Grade 4 Results (n=26) 

504.46 75.1 1 375 622 46 

347.73 84.20 228 5 13 12 

395.15 71 -46 292 560 14 

371 -69 7 1 .O2 264 520 I I  

328.04 SI33  196 466 15 

80.50 10.26 58 112 I l  
- -  - 

*note: The CTCS subtests scores are scaled scom while the CSI is a deviation IQ (i.e., 

mean= 1 00, Sdev= 1 6) 



In actual fact, closer examination of the tesults reveaied that 22 students or 52.4% of those tested 

scored beIow 75. Possible reasons for these low IQ scores will be discussed in the next chapter. 

As can be seen in Table 4.1,42 out of a possible 53 valid administrations were available 

to yield an overall Cognitive Score Index (CSI). This was due to several spoiled test forms and 

absences the day the testing took place. The CS1 for both groups was low average with the 

overall CS1 at 78.67 (range: 58-1 12; Standard Deviation=I4.3). Examining Grade 3 and 4 

students separately, it can be seen that both groups performed within the average range in terms 

of their non-verbal memory score. However, both groups were below average to borderline on a11 

remaining subtests including sequences, analogies, and verbal skills. Overall, non-verbal skilk 

were low average. 

Descriptive statistics for the Stanford Diagnostic Reading Test (SDRT) according to 

Grade level are reported in Table 42. As was the case for the CTCS. results on the SDRT were 

generally deflated relative to the standardization group. The Grade 3 children generally xored in 

the below average range in terms of Auditory Vocabulary, Phonetic Analysis and Reading 

Comprehension. Convenely, Grade 3 students were within the average range in terms of 

Auditory Discrimination scores. Similarly, Grade 4 students were in the low average range on all 

scores including Auditory Discrimination. However, Auditory Discrimination was the highest 

score relative to the other subtests. As mentioned previously, Auditory Discrimination involves 

the phonetic analysis of words and required the children to identiQ whether nvo words share the 

same sound at the beginning middle or end of the word. To more accurately show the extent to 

which readers had significant reading deficits, a cutoR score of the 5th percentile was used so 

that subjects with scores below this cutoff were added to the tally. It was found that 7 subjects 

( 13 2%) had Auditory Discrimination scores below the 5Ih percentile. Similarly. 1 5 subjects 

(28.8%) had Auditory Vocabulary scores below the 5" percentile while 1 1 subjects (20.8%) were 

beIow on Phonetic Analysis and 17 subjects (32.7%) were below the 5" percentile on Reading 

Comprehension. 

Because of the large numbers of chiidren who were scoring well-below average on al1 of 

the SDRT measures, it was feIt necessary to further identify those students who tested with Iow 

IQ together with low reading comprehension ability (poor readen) venus thox with average to 

high IQ and low reading comprehension ability (reading disabled). It was found that 7 students 

(16.7% of total sample) showed both low IQ and Reading Comprehension ability klow the fifth 

percentile. Convenely, 1 O students (23.8% of total wnple) had an IQ score above 75 while their 



Reading Comprehension abibty was below the fifih percentile. These latter subjects would fit 

into the more traditional category of Learning Disabled according to the discrepancy definition. 

Table 4 2  

Descriptive Statistics For Stanford Diaenostic Reading Test Accordino To Grade Level 

Variable Mean Std Dev M N  MAX PercentiIes 

Grade 3 Results (n=24) 

Auditory Vocabulary a 507.22 59.40 40 1 645 13 

Auditory Discrimination 566.04 72.6 1 454 678 35 

Phonetic Analysis 52 1 .O0 90.98 331 646 15 

Reading Comprehension 48 1.83 76.85 389 690 9 

Grade 4 ResuIts (g=29) 

Auditory Vocabulary 5 15.55 53.4 1 345 603 7 

Auditory Discrimination 548.90 90.3 7 336 716 21 

Phonetic Analysis 523.10 39.78 456 612 13 

Reading Cornprehension 5 2 7.46 62.43 402 623 13 

a Sample size for this subtest was 23 due to one spoiled response. Sample size for this subtest 

was 28 due to one spoiled response. 

Functionally speaking, the vast majority of audents in this population were scoring well 

below Grade IeveL. To further illustrate the extent and the degree of the deficits in a more 

functional way, the scores were broken down into Grade equivalents. The result of this 

transformation revealed that 20% (N=lO) of the sample were functioning at or below a 

Kindergarten Ievel, 42Y0 (N(N-1) of the total sample were functioning benveen a Grade 1.0 and 

1.9 level, 34% (N=12) were functioning between a Grade 2.0 to 2.9, 8% (N=4) of the total 

sample functioning benveen a Grade 3.0 and 3.9 level, and only 6% (N=3) were functioning 

better than a Grade 4.0 level. 

hfotmal Word Probe and CAS Results 

To provide an additional measure of individual word reading, an informa1 word pmbe 

was utilized (See Appendk A for a complete list of words used). As reported in Chapter 3, a 

ceiling was established of 5 consecutive emn. After reaching this cutofl, no further words were 

presented on any of the remaining lists. The result was that some children were only presented 

words fium list 1, some lin1 and Iist2 and otheo al1 three Iists. This had the effect of creating 



three clusters of scores, or a tri-modal distribution of scores, and also created quite large standard 

deviations. Results from the Word Probe are presented in Table 4 3  along with raw data From the 

CAS subtests, From Table 4.3 we can see that the standard deviation for Word Probe was almost 

equal to the mean which represents considerable variation. 

Table 4.3 

Word Probe And Coenitive Assessrnent Svstem Raw Scores M=53) 

VariabIes Mean Std Dev MM MAX 

Word Probe 

Speech Rate ' 

Word Series 9.8 1 5 .O0 5 18 

Figure Memory 9.38 2-54 4 17 

Matrices 14.58 3 -76 9 25 

Planned Connections a 3 15.62 85.18 164 509 

Expressive Attention a 161.81 38.70 97 256 

' Scores are total time in seconds. All remaining scores are raw scores. 

In order to derive p a t e r  meaning frorn these results the raw data were subjected to 

normative cornparison. In order to accomplish this, data were recoded to match scores used in the 

initial standardization sample of the CAS. The initia1 standardization sampie consisted of a 

stratified sample of 954 girls and 963 boys benveen the ages of 4.5 to 19 yean. This allowed for 

group comparisons of the present sarnple of native children with their respective age peers. Data 

were transformed into individual deviation scores relative to the standardization sample using 

Formula 4.1. The only change to this formula occurred for timed subtests. For timed subtests, 

Formula 4 2  was used: 

Formuta4.I: (RawRIySDl 

Formula 4.2: (R 1 -Raw)/SD I 

h w =  Raw Score Native sarnple 

nj= Mean Raw Score Standardization Sampie 

SDI = Standard deviation for Standardiration Sample. 



For each of the above formulas the Mean Raw Score Standardization Sample was taken 

h m  the corresponding age group to the native sarnpte. This calculation of an average deviation 

is essentially equivalent to producing a z-score where positive values always represented bener 

performance than the nom white negative values represented poorer performance relative to age 

norms. Thus, the standardization sampfe would have a mean of O and a standard deviation of I .O. 

If we assume a normal distribution then deviation scores can be converted into standard scores 

(i.e., Mean=IOO; Standard Deviation=15). For exampIe, if a native student achieves a deviation 

score of +l .O0 for Matrices, this wouid indicate that this individual scored one standard deviation 

above the mean compared to the standard ized group. This translates into a standard score of 1 1 5, 

which represents a significantly above average score relative to the standardization sample. The 

result of this statistical manipulation is presented in Table 4.4. 

From Table 4.4 we can see that the native population, as a group, consistentiy scored 

below nationaI age noms on al1 CAS subtests. The weakest performance was observed on the 

Speech Rate subtest where the native sample scored nearly a full standard deviation below age 

norms. The native samples' best performance was on the Figure Memory subtest. a SimuItaneous 

Processing ta&. 

Table 4.4 

CAS Deviation Scores And Standard Score Eauivalent Based On National Standardization 

Noms IN=53) 

Variable Name Deviation Score Standard Score Equivalent ' 
Speech Rate -36 87.1 

Word Series -45 93 2 

Figure Memory -37 94.4 

Matrices -.43 93.2 

f lanned Connections 4 0  92.5 

Expressive Attention -.48 92.8 

Note: Deviation scores are the average of standard deviations from age noms. Negative scores 

represent poorer performance among the native group. a Mean=100 Standard Deviation= 1 S. 



Correlational Analvses 
CAS versus SDRT 

Pearson pmduct moment correlations were used to explore the relationships benveen the 

various cognitive taski on the CAS and reading ability as measureà by the SDRT arnong the native 

children. The results of this analysis are presented in Table 4.5. 

There are several significant findings f b m  TabIe 4.5. First, we cm see that none of the 

CAS simultaneous tasks correlated significantly with any of the reading measures. In contras, both 

of the successive tasks had significant correlations with severai of the reading rneasures. That is, 

Speech rate conelated with auditory vocabulary, phonetic analysis, and reading comprehension and 

the Word Probe, while Word Series correlated with Auditory Discrimination and Auditory 

Vocabulary. Examination of outlien revealed a strong outlier for a single çubject on both Speech 

Rate and Phonetic Analysis. The effect of eliminating this subject from the analysis was that the 

significant correlation between Speech Rate and Phonetic Analysis dropped to non significant 

levels (F-0.1 1). Al1 of the rernaining conelations dropped sbghtly but maintained their level of 

s i g i  ficance. 

Table 4.5 

Correlations Between Reading Scores And CAS Subtests W=53 

Subtests AD AVoc PtiAn R Comp Word 

Probe 

Successive Tasks 

Speech Rate a 

Word Series 

Simuitaneous Tasks 

Figure Memory 

Matrices 

Planning 

Pfanned Connections " 
Attention 

Expressive Attention a 

-0.20 -0.42* -0.3 1 * -0.3 7' -.3 9 * 
0,48* 0.34* 0.3 1 0.2 1 -2 1 

* p<=.02, p based on two-tailed probability 

a These scores are time in seconds where larger scores represent weakest performance 

Note: A B  Auditory Discrimination, Avoc= Auditory Vocabulary, PhAn=Phonetic Analysis, R 

CompReading Comprehension 



A second point of interest \MS the fact that both Speech Rate and Expressive Attention, 

rvhich both have articulation components, were significantly conelated with the reading 

comprehension and the Word Probe. ïhid,  it should be noted that the planning task that was 

inchded oniy had significant correlations with the Vocabulary subtest. 

Tu more closely examine the inter-relationships mong CAS subtesu, a correlational 

analysis was performed. As an outlier on Speech Rate had an influence on some of these 

relationships the results presented in Table 4.6 do not include the outlier. One significant finding 

from Table 4.6 was die fact that al1 of the timed subtests tended to be significantly inter- 

comlated (i.e., Speech Rate, Pianned connections, and Expressive Attention). A second 

significant correlation occurred between Figure Memory and Matrices, which are both purponed 

measures of simultaneous processing. 

Table 4.6 

Inter-CorreIations Bstween CAS Subtests (N=52) 

CAS Subtests I 2 3 4 5 6 

1 .Speech Rate 1 .O0 

2. Word Series -0.2 1 1 .O0 

3. Figure Memory 0.13 0.08 1 .O0 

4. Matrices -0.09 0.19 0.53** 1 .O0 

5-Ptanned Connections 0.23 -0.05 O. 17 O .O3 1 .O0 

6. Expressive Attention 0.28* 0.02 0.03 -0.23 0.38** 1-00 

* ~<.05; ** pc.0 1, two-tailed 

The strong inter-relationship between the reading measures is shown in Table 4.7. in 

particular, there rvas a very stronp relationship between Word Probe and Reading 

Comprehension for this sample. Examination of scanerpIots revealed that Phonetic Analysis had 

severai low outliers. However, the elimination of these outlien had very [ittle effect on the 

correlations. That is, without the outliers, correIations retained their level of significance. 



Table 4.7 

Inter-Correlations Between Reading - Measures 

CAS Subtests 1 2 3 4 5 

1. Auditory Vocabulary 1-00 

2, Auditory Discrimination .49* * 1 .O0 

3. Phonetic Analysis .46** .36** 1 .O0 

4. Reading Comprehension AS** ,47** .65** 1 .O0 

5. Word Probe .3I* 2 5  36** .70** 1 .O0 

Inferential Statist ics 

Auditon, Vocabulan, Analvsis 

In order to detenine how cognitive patterns differed according to reading ability with 

this population a separate analysis was performed which divided the sample into three groups 

based on Auditory Vocabulary results. Groups included Very Poor (VP), Poor (P), and Average 

(AVG) performen on Auditory Vocabulary. Groups were separated in the following manner: VP 

readen performed at or below the jh percentile (N=15), P readers performed between the 5' and 

301h percentiles (N=25) while AVG readen were above the 3 0 ' ~  percentiles (N= 12). 

Grouo Differences. Descriptive statistics for the CAS by Group are presented in Table 

4.8. Frorn this table we can see that there were clearly differences between VP and P readen. 

However, an unusual result occurred for the AVG readen in that their performance on timed 

tasks was actually worse than P readers but better than VP readers. Several univariate ANOVAs 

with CAS subtests as the dependent variables were perforrned on these results to determine 

whether there wvas a statistically significant difference between groups. 

Univariate F values for each of the CAS variables by Group are presented in Table 4.9. 

From this table we can see that only Speech Rate and Word Series showed significant differences 

between groups. 



Table 4.8 

Verv Poor. Poor. And Average Readers On Auditorv Vocabularv And Their Respective CAS 

Results. 

Very-Poor (N= 15) Poor (N=25) Average (N= 12) 

CAS Subtest - M - SD - M - SD - M - SD 

Word Series 9.0 2.10 9.4 2.7 1 1 1.67 3 -98 

Speech Rate 157.07 58.58 121.24 25.24 130.25 25.8 1 

Figure Memory 937 1.87 8.72 2.48 10.58 3.15 

Matrices 14.13 3 -44 15 .O0 4.0 1 14.67 3.77 

Expressive Attention 17520 53-75 151.28 33.40 164.75 19.89 

Planned Connections 348.73 83.33 289.84 66.22 323 .O0 1 1 1 -83 

Age (months) 107.53 8.57 1 1  1.24 8.76 103.75 9.07 

Table 4.9 

Univariate F Tests (2.49) For Vocabulan. Group N P ,  P. AVG) For Each CAS Variable 

Variable F Value P value Power 

Word Series 3 -29 .O46 .60 

Speech Rate 4.23 .O20 .72 

Figure Memory 2.27 .il5 -44 

Matrices 0.23 .785 .O9 

Expressive Attention 1.90 ,160 -3 8 

Planned Connections 2.42 .O99 -47 

Tukey's Honestly Significant Difference (HSD) post hoc analysis revealed a sipificant 

difference for Word Series between the VP and AVG groups, in favor of the latter. For Speech 

Rate, a significant difference occumd between the VP and P groups, with better performance in 

the P group. 

To supplement the above findings, a univariate F test rvas also run for age benveen the 

three Vocabulary groups. ïhis mult of this analysis \vas F(2,49)=3.07, p=-056. Tukey's HSD for 

this analysis s that the P group were significantly older than the AVG group. 

DiscrÎrninant Function Analvsis. A discriminant analysis was performed in order to detemine 

whether CAS variables could successfulIy predict group membeahip in tems of VP, P and AVG 

Auditory Vocabulary perfomers. The purpose of this analysis rvas to detennine bow much better 



than chance group membership could be predicted. Following a canonical discriminant analysis 

where al1 CAS variables were entered together, the overall predictability was 635% for Audirory 

Vocabulary group rnembenhip which was significant (p=.Oj). The actual c lassification results 

are presented in Table 4.10. It was found that this level of predictability was possible when using 

only the successive and simultaneous tasks (i.e., Speech Rate, Word Series, Figure Memory, 

Mairices). Re-running the discriminant analysis with just these variables resulted in an overall 

predictability rate of 6 1.54% (r.06). 

Table 4.10 

Classification Results of Discriminant Analvsis Usine CAS Variables M=53 to Predict 

Auditorv Vocabularv Grouo Membership 

Predicted Group 

Actual Group Group 1 VP Group 2 P Group 3 AVG 

Group 1 VP (N=17) 5 9 1 

333% 60.0% 6.7% 

Group 2 P (N=22) 1 20 4 

4 .O% 80.0% 16.0°h * 

Group 3 (N= t 3) 2 - 3 8 

16.7% 16.7% 66.7% 

Percent of "grouped" cases correçtIy classified = 63.5% 

While the discriminant function predicted group mernbenhip beaer than chance, there 

were still considerable false positives using onIy CAS variables. As it had already ken  

determined that the groups differed significantly according to age, an additional analysis was run 

including age as a variable. This addition alone k d  to only marginal increase in overall 

predictability. It seemed possible that these groups might also differ in terms of overall 

inteIIectua1 level. Therefore the CS1 from the CTCS was also included in the analysis. As the CS1 

only had 42 valid cases for analysis the final degrees of hedom for the discriminant function 

were (2,39). 

Table 4.1 1 presents the classifxation resuits of this discriminant analysis. The Chi- 

Square for the canonical discriminant functions were as follows: (After Function O, Chi- 

squa~39.2,  p=.0003; afier Function 1, Chi-square= 14.1, r.03). The overall predictability 

increases dramatically to 80.95% correctly dassified when age and CS1 are included as variables. 



CIearly the loss of 13 subjects from the analysis may have had an effect on the data, however the 

result seems robust despite the small sampte size. 

Table 4.1 1 

Ctassification Results of Discriminant Analvsis us in^ CAS, Aee and CS1 as Variables M=39) to 

Predict Auditorv Vocabularv gr ou^ Membershi~ 

Predicted Group 

Actual Group Group 1 VP Gmup 2 P Group 3 AVG 

Group 1 VP (N=12) 10 2 O 

83.3% 16.7% 0% 

Group 2 P (N= 19) 1 16 2 

5.3% 84.2% 10.5% 

Group 3 (N=I 1) I 2 8 

9.1% 1 8.2% 72.2% 

Percent of "groupeci" cases correctly classified = 80.95% 

Word Probe Analvsis 

Auditory Vocabulary was not a reading mesure per se, a separate analysis was 

run with groupings based on Word Probe. Hoviever, groupings for Word Probe included only a 

high and low group. This was because visual inspection of the distribution of scores for Word 

Pmbe demonstrated a tri-modal distribution with wide gaps benveen groups. This tri-modal 

distribution is aptIy demonstrated in Figure 4.1 which shows the histogram for Word Probe 

results. Given this distribution of scores, a cutoff of 200 tvas used to split the sample into a low 

and high group. This yielded a Low Group of N=33 students and a High Group of N= 19 studenü. 

Grouv Differences. Descriptive statistics for Low and High Groups and their respective 

CAS scores are presented in Table 4-12. From this table rve can see that there was a generaI trend 

for subjects who terre high on Word Probe to also have better performance on CAS subtests. 



Figure 4.1 Histogram of Word Probe Scores 

Word Probe Scores 

'* 2 

SM. Dev = 165.31 

Mean = 183.7 

N = 53.00 

Word Probe 

Table 1.12 

Low and High Readers on Word Probe and Their Respective CAS Results. 

CAS Subtest 

Low (N=33) High (N= 19) 

M - - SD - M - SD 

Word Series 9.5 2.5 10.5 3.7 

Speech Rate 139. I 30.9 114.1 24.2 

Figure Memory 9.3 2.6 9 3  2.5 

Matrices 143 3.6 15.5 3.9 

Expressive Attention 168.5 413 148.8 31.7 

Planned Connections 330.9 86.9 283.8 74.1 

Age (months) 105.9 9 3  1 13.2 6.6 

Independent samples t-tests comparing High and Low grwps were run for the six CAS 

subtests. T-test results are presented in Table 4.13. From this table it can be seen that there were 

significant differences behveen groups for Planned Connections and Speech Rate, and a near 



significant difference for Expressive Attention. In every case, the Low Word Probe group had 

poorer performance than the High Group. AIso of note was that there tvas a significant age effect. 

That is, the High Group was significantly older than the Low Group. 

Table 4.13 

Independent Samples T-tests (1.50) Com~arine Low and Hi& Word Probe Grou~s  For Each 

CAS Variable and Aee 

Variable 1 E 

Word Seriesa -1 .O6 .3 O 

Speech Rate 3 .O3 .O04 

Figure Memory -.O2 .99 

Matrices 

Expressive Attention 

Planned Connections 1.98 -0 5 

Age (months) -3 .O0 ,003 

'Equal Variances not assumed 

Discriminant Function Analvsis with Word Probe. Hypothesis five was that Group 

membership (Le.. low or high individual word reading) will be successfulIy predicted. by greater 

than chance, based on individua17s perfurmance on CAS subtests. A discriminant function 

analysis was used to test this hypothesis. The single outlier for Speech Rate was etiminated prior to 

this analysis. This lefi a total sample sire of 53 for this analysis. An e.xamination of scatterplots to 

check for nonnatity, linearity and homoscedasticity reveaIed that while there was a multi-modal 

distribution of Word Probe results. However, discriminant hnction analysis is robust to violations 

of assumptions of normality (Tabachnick & Fidell, 1989). 

All CAS subtests were entered together to predict whetfier a student \vas Iow or hi& on 

their Word Probe mula. The result of this discriminant analysis was non-significant. However, 

because correlational analyses revealed several significant correlations between independent 

variables, as wdl as some demographic variables (Le., age and CSI), a stepwise discriminant 

analysis was also run. 

The f i  step-wise discriminant analysis using onIy CAS subtests as independent variables 

showed that only Speech Rate was entered into the equation. Speech Rate alone was able to 

signifÏcant1y discriminate between low and high Word Probe ceaders (F( 1,5Ow. 17. p=.004). The 



overalt fiinction defined by Speech Rate was successful in predicting group membership (Le., low 

or high Word hPbe Groups) nich that 673% of original grouped cases were correctly classified. 

This anaIysis wvas run a second tirne in order to rule out the influence of age as a variabte, When this 

was done, age was entered into the function at sep  nvo and was significant (F(2,49)=723, e=.002). 

The overall function defined by Speech Rate and Age was successfbl in predicting gmup 

membership (Le., low or high Word Probe Groups) such that prediction rose to 76.9% of original 

grouped cases correctly classitied. This mult wvas significant (Chi Squat~12.67. p=-002). The 

classification results are presented in Table 4-14. 

Table 4.14. 

Classification Resub of StepWise Discriminant Function Analysis to Predict Word Probe Groups. 

Predicted Group 

Actual Group Group 1 "Low" Group 2 - High" 

Group 1 Low (N=33) 24 9 

72.7% 27.3% 

Group2High(N=19) 3 16 

t 5.8% 83.2% 

Percent of "grouped" cases correctly classified = 76.9% 



CHAPTER 5 

Discussion 

Descriptive Results 

The fim major finding was that the native children, as a group, had low cognitive scores on 

the CTCS. There are several possible explanations for this result. The f?rst possibility relates to the 

ûaditionaf cultural bias present in IQ tests. Native peoples have been one of the most vocal groups 

to speak out against the use of standardized testing of their children. For example, the Bureau of 

Indian Affairs Task Force in 1972 recommended that standardized tests developed on population 

n o m  should "be phased out in an orderly but firm manner." (fiom Guilmet, 1983). Guilmet 

( 1983), who studied the use of standardized tests with a group of Navajo children, expresses this 

sentiment very clearty and forcehlly. Guilmet stated, 

Standardized tests are especiaIIy harm ful to Nat ive Americans because 

nom-reference tests unfairiy discriminate against minority groups. They 

lead to harmful and inappropriate stereotyping, and are psychologicalIy 

h m h l  as traumatic experiences to the student. Standardized tests also 

create artificial and unnecessary banien among students by creating a 

sense of cornpetition thmugh their ranking and comparing procedures. 

They becume instruments of forced acculturation by their imposition of 

testculture values (p. 15-1 6). 

While the above statement is an over-statement, and is provocative in equating [Q tests with 

trauma to the student, it may reflect a common sentiment among native people. Being heavily 

language-based and being biased towards upper-middle class white children? the CTCS may not be 

a fair representation of m e  intelligence for this cultural group. 

When examining individually administered IQ tests such as the Wechsler or Stanford-Binet 

scales, we know that native Americans tend to score an average of 6 iQ points below noomis (Sattler. 

1990). However, on the CTCS the present sample scored considerably lower, and in fact was more 

than a full standard deviation below age noms. It seems that the traditional IQ test bias argument 

cannot fully explain these tow iQ scores. 

One possible explanation for the low IQ test scores in the present sample of native children 

is that they are genuinely Iower in ability than the normative group. This explanation setms 

unlikely, as the results for the native group on the CAS were average to low average when 

compareci to a large randomly selected standardisation -mup of simifar age. At least, one would not 

expect scores that suggest mild mental deficiency on the CTCS if d e n t s  are sc06ng closer to 



average on the Matrices subtest of the CAS, which has often been used as a measure of non-verbal 

IQ (Kirby, et al., 1996; Naglieri, l98j)- 

The most likely reason for low IQ scores in this sarnple is that the CTCS is a group. 

adrninistered test and this particdar sample of children had virtually no background experience with 

this sort of examination. nus, a lack of tea-wiseness and possibly poor motivation rnay have 

contributed to the Iow scores on the test, Certainly, the students were observed to help each other 

and had dificulty staying on task and attending to directions. These behaviours had to be closely 

monitored as they persisted in behaving this way despite teacher directives. 

Another finding from the CTCS was lower non-verbal skills as compared to verbal skills. 

This result is in contm to the many studies that suggest that natives tend to have betterdeveloped 

non-verbal or visual skills compared to verbal skills (More 1989; Senior, 1993; Swisher & Deynyle. 

1989). This result rnay be an artifact of test order as the Memory test was the fim one administered. 

It is possible that the students were attending better early in the testing and that their performance 

became more variabIe as the testing progressed. 

Low SDRT Scores 

SDRT reading scores ranged from average scores for Grade 3's in Auditory Discrimination 

(35' percentile), low average scores in Auditory Vocabulary, Phonetic Analysis. and Reading 

Comprehension (9' to 2 1' percentiles) and borderline scores for Auditory Vocabulq in the Grade 

4 group (7' percentile). More practically speaking, 62% of the entire sample was functioning at or 

below a Grade 1.9 level in t e m  of Reading Comprehension. Since these midents were placed in 

Grades 3 and 4, this represents a delay of two or more Grade levels for many students. While some 

degm of lower scom rnay have been e'cpected based on past research, the severity of the reading 

deficits was surprising. This mult is even more surprising given that there appean to have been a 

systematic bias in test administration that likely led to inflated scom. 

Once again there are many possible explanations for this cesult. Most of the reasons for this 

result minor the explmation for the e m e l y  deflated IQ scores. That is, these students were not 

very test-wise and with a groupadministered test it is dificult to ensure proper attention, 

concentration, background knowledge and/or motivation. Second, the SDRT may have some biaxd 

test content that contributed to lower scores- However, in emining  the materials and test items 

there did not appear to be any clearly biased items. Clearly, this would v i r e  tùrther examination 

at the item ievel in order to determine any systematic biases. 



CAS Descriptive ResuIts 

In t e m  of the CAS results, there were several key findings to discuss. First, the deviation 

scores clearly showed that the native group tended to perform below a standardization sample on a11 

CAS subtests- For the most part, the native children scored between 3 7  and -86 standard deviations 

below the normative group. If we assume that the scores on the CAS tests were normally distriiuted 

for the standardisation sample and compare the native group's performance on CAS to more 

traditional IQ scores (i.e., mean=100, SD=1 S), the result is that the native group scored, on average, 

between 5.55 (Figure Memory) and 12.9 (Speech Rate) iQ points beIow the nom. These resuks 

seem more on par with traditionai individual IQ results for native samples who generally score an 

average of 6 IQ points below standardization noms (Sattler, 1990). 

Another CAS result that wvs of intemt was the fact that the native group had their worst 

performance on the Speech Rate subtest. In c o n t a  they had their best performance on the 

sirnultaneous tasks of Figure Memory and Matrices. This result is direcily comparable to 

Kr~nvaniuk's 1974 study with the same population. k p a n i u k  (1974) found that when comparing 

a low achieving sample from an urban setting to a tow achieving sample from the same native 

mervation as the present sample, that the native sample tended to be similar to the urban setting 

sample in ternis of non-verbal subtests and sirnultaneous tasks. However, the native sample scored 

significantly Iower on verbal and successive tasks. Sirnilariy, the present native sample showed 

significant delays in successive pmcessing relative to a North American normative -mup. 

There are several possible expIanations for these results. First, native children may prefer a 

patterned s p b o l  or sirnultaneous information pmcessing appmach to leamin?. Thus. they may be 

inappropriately utilizing this approach to tasks that require a more successive approach. A second 

possibility is that natives may indeed prefer a successive processing. approach but are j~ weaker in 

applying successive strategies. Because past research has showvn that natives are relatively better in 

rems of applying sirnultaneous processing strategies, the first option is more likely. However, this 

is a matter to be decided by future research. 

CAS and SDRT Correlational Results 

The first hypothesis for this portion of the dissertation stated, 

There will be a significant reiationship between various subtem of the 

Cognitive Assessrnent System and reading measures. There are two 

more specific sub-hypotheses that can be derived h m  this general 

hypothesis. 



a There wiil be a significant relationship behveen the two subtests 

that involve phonetic analysis skills on the Stanford Diagnostic 

Reading Test (SDRT) (Le., Phonetic Analysis or Auditory 

Discrimination) and the hvo successive tasks on the Cognitive 

Assessment System (CAS) (i.e., Word Series or Speech Rate). 

b. There will be a significant relationship behveen the Reading 

Comprehension subtest from the SDRT and the simultaneous 

tasks of Figure Memory and Matrices of the CAS. 

In fact, it was found that there were significant correlations mainly between successive 

processing tasks of the CAS and reading measms. More specifically, Speech Rate was 

significantly negatively correlated with the SDRT subtests of Auditory Vocabulary, and Reading 

Comprehension as weII as the informal Word Probe. Word Series, on the other hand, conelated 

significantly and positively with Auditory Discrimination and Auditory Vocabulary. With the 

remva1 of the outlier, the significruit finding behveen Speech Rate and Phonetic AnaIysis was no 

longer significant. The present findings could not strongly confirm that a significant relationship 

exists between phonetic analysis tasks and successive processing tasks. Howvever, the probiems 

inherent in the administration of SDRT subtests makes any conclusions regarding this matter 

tentative. Therefore hypothesis 1 a) is tentatively rejected. 

Finding a sipificant relationship behveen Speech Rate and the nvo comprehension tasks of 

the SDRT (i.e., Auditory Vocabulary and Reading Comprehension) was somewhat unespected. 

Speech Rate has an articulation component and is successive in nature. Fmm the available research 

we know that articulation tasks, such as Speech Rate, tend to be highly correlated with individual 

word and pseudoword reading ability (Das. Mensink & Mishra, 1990; Das. Mok, & Mishra, 1994 

; Das & Sui, 1989). More typically, reading comprehension tasks have been correlated with 

simultaneous measures (Das et al., 1979; Das et al., 1996; Leong, Cheng, & Das, 1985; 

Mahapatra, 1990; Parilla & Kirby, 1998). Since the present sample of children were weak in 

individual word reading, vocabulary and in phonological coding tasks, which are requisite skills, 

ît would be expected that they would also be weak in reading cornprehension. In fact a strong 

and statistically significant relationship was found between individual word reading (i.e., Word 

Probe) and the Reading Comprehension subtest for this sample. This implies there is some 

relationship between these meanires However, the problems in administration dmv into 

question the validity of Reading Comprehension. Thus, any conclusions regarding the 



relationship between a rapid articulation task and Reading Comprehension remains tentative and 

could possibly be spurious. 

There was a strong relationship found behveen both successive rneasures and Auditory 

Vocabulary. For Auditory Vocabulaq, the present group of native readen perfonned more like 

beginning readers. That is, theu ability to attend to, remember and understand individual words was 

poor. Words Series requind the students to repeat a series of unrelated words in pmgressively 

longer strings The sequentia1 requirement of the task makes Word Series a successive task 

However, auditocy attention span, word knowledge, and short-term memory skills are also required 

for Word Series. Since Auditory vocabulary had each of the words read aloud to the student it 

seems mon likely that auditocy attention span and short tenn memory are the common elements 

between Word Series and Auditory Vocabulary. We already have ample evidence that good and 

poor readers can be distinguished based on wvorking mernory tasks (Baddeley. 1986; Baddeley, 

1992; Byme & Shea, 1979; Carr, et al., 1990; Cornwall, 1992; Siegel, 1992; Watson & WilIows, 

1995). Howvever, overall proficiency in English langage skills may also account for this 

relationship. Future midies would be needed to molve the nature of this relationship. 

Another finding of interest \vas that the Phonetic Analysis subtest of the SDRT was not 

significantly correlated with any of the CAS subtests. This result is in contrast to Little et al. (1993) 

who found that a factor defined by planning and attention tasks accounted for a significant portion 

of variance in reading achievement (83%) (from the reading subscales of the Stanford Achievement 

Test) and word attack and word identification skills (65%). There are several reasons for the lack of 

findings in the present study. The mon primary reason has to do with the overail problernatic nature 

of the administration of this subtest. 

If we wume for the sake of argument that Phonetic Analysis is a diable measure of the 

constmct, the lack of a significant relationship with successive measures may be due to the choice 

of CAS subtests. Little et al, (1993) utilized Selective Attention in addition to the rneasures used in 

the present study. Second, the sample sires for the present sample were considerabiy srnaller than 

those used in the Little study (N=135 for Little and N=52 for the present study) reducing the powver 

of the statistical test to detect a difference. Third, thece were e x m e l y  low scores on the Phonetic 

Analysis task for the present sample of native students. Such defîated scores would have the e f k t  

of d c t i n g  the range and keeping correlation results low. Lastly the Phonetic Analysis subtest is 

not necessady d k t l y  comparabIe to the word skills m e d  in the Little study although both 

cleady contained some fonn of phonetic analysis. 



Conelations between both successive tasks and SDRT measures were consistent with 

findings h m  many other authoa where reading problems are most ofien associated with poor 

performance in successive processing (Carlson & Das, 1992; Das, Mishra, & Kirby, f 994; Das & 

Siu, 1989; Kirby & Das, 1990; Kirby & Robinson, 1987; Snart, Das, & Mensink, 1988). The 

present results replicate the findings by kyvaniuk and Das (1976) where successive tasks were 

found to be correlated with individual word reading and reading comprehension in the same native 

population. 

in general, it has been assumed that individual word reading skills are best predicted by 

successive tasks, especially in the early Grades, while reading comprehension is best predicted by 

simultaneous ta& especially in later Grades (Das et al., 1994). However, in the present study a 

signiticant relationship benveen reading comprehension and simultaneous processing was not 

found. Given the staternent made previously about the problematic nature of the administration of 

Reading Comprehension, no firm conclusions cm be drawn about the nature of these relationships. 

Therefore, hypothesis 1 b) can neither be rejected or accepted. 

The finding that expressive attention was the only task that significantly correlated with 

Reading Comprehension could be due to several factors. First, attention problems could not be 

adequately controIled for in the subject selection, which may have skewed the results. That is, while 

subjects were selected to eliminate the possibility of emotional, behaviounl, or neurological 

deficits, it is possible that sub-samples of children were leR in the study who may have qualitied for 

a diagnosis of ADHD and/or Fetal Alcohol Effect (FAE). At least the inattentive type of ADHD 

would have been more dificuIt for teacher's to identib, as inattentive children do not always 

display the types of dismptive behaviour that is more easily noticed by a teacher. Likewise, FAE is 

dificult to diagnose as it relies almost entireIy upon parenta1 acknowledgement of dnnking during 

pregnancy, which carries with it significant a i p a s  regarding disclosure. The most Iikely effect of 

inadvertently including children with ADHD or FAE would be to increase variability, or else 

positively skew results on tests sensitive to attention and/or global learning factors. In mm, this may 

have increased correlations between reading measures and attention tasks. 

Second, expressive attention is an articulation task and it may have been this component of 

the task that is related to reading comprehension. The research has generally failed to tind a 

relationship between measures of sustained attention and reading disabi Iity (Das, 1 988). However, 

there has been little research on setective attention measures or attention measures that have an 

expressive component such as the one used in the present study. One exception was a midy by Das, 

Mishra, and Kirby (1  994) which showed that dyslexic childm dif fed  significantly h m  non- 



dyslexies on several measures that included articulation, expressive attention, and phonetic analysis. 

We afso know that dyslexia has been show to be related to speech deficits (Das, 1991). Thus. it 

could be that weak articulation skiIts, as reflected by low scores on Expressive Attention, may be 

related to poor reading comprehension in this native sample- 

Third, test selection bias could have played a role in this mult. The present sarnple could 

be considered fairly naïve to testing situations, as this was only the second time they had 

experienced a standardised group test. Group tests are particuIarly prone to variations in attention 

and motivation as opposed to individually administered tests. It could be argued that a group of 

students who were relatively inexprienced in taking group tests could have greater variations in 

attention and motivation that one might expect for experienced test takers. Thus, scores on the 

SDRT, a group measure, could have been greatly impacted by variation in attention and motivation. 

This effect of group testing may also explain why there was a significant relationship benveen 

SDRT rneasures and CTCS measures which is aIso group-administered. 

In terms of planning skills and reading, it was found that Planned Connections was 

significantly comlated with Auditory Vocabulary and Word Probe. This result is sirnilar to that of 

Das. Snart, and Mulcahy (1982) who examined the relationship between reading (decoding and 

comprehension) and successive, simultaneous and planning processes in fourth and sixth Grades. 

They found strong relationships behveen decoding skills and successive and planning tasks 

(including Planned Connections) for fourth Graders. Sixth Graders showved significant conelations 

between decoding and simultaneous processes in addition to planning and successive processing. 

Lastly, they found a significant correlation benveen reading comprehension and only sirnultaneous 

and planning processes at both Grades. 

The pnsent results contirm a relationship benveen planning ability as measured by Planned 

Connections and wvord decoding s kill as welt as overall wvord know ledge. For Auditory Vocabulary, 

the task required students to select one of three words that corresponded to a definition read by the 

examiner. ïhis task actually involved no decoding but had a comprehension cornponent. One might 

consider this test a good rek t ion  of knowledge base in the language a m .  This resuk tends to 

conficm the importance of planning ability for both word decoding and emphaskes the retationship 

between knowledge base and information pmcessing. GNen that only a single measure of planning 

was included in this andysis, it would be interesting to determine whether this result wodd hoId 

tnie with other measures of planning ability. 

Despite the above cesult it was somewhat surprising that a significant correiation \vas not 

found between planning and Reading Cornprehension on the SDRT (M. 15, p=03 1). This is the 



case when we e.xamine the research and see that planning ability has consistently k e n  found to be 

correlated with comprehension measures (Das et al., t 982; Mahapatra, 1990; Ramey, 1985). Once 

again, the pro blematic administration is the most likely explanation why the expected relationship 

was attenuated. 

Inter-correlations between CAS subtests 

This result was included to show that some CAS subtests were highly inter-correlated 

and may share considerable variance with each other. One might expect to find significant inter- 

correlations between subtests that are measures of similar constnicts. That is, one would expect 

the two successive processing tasks of Word Series and Speech Rate to be significantly related to 

one another. Likewise, simultaneous tasks (Le., Figure Memory and Matrices) should be 

significantIy correlated with one another. As only successive and simultaneous processing had 

more than a single measure. one rnight expect these measures to be highly correlated. The 

corretation between sirnultaneous measures was significant as expected. However, there was no 

significant correlation behveen successive processing tasks,. One reason for a tack of correlation 

between the hvo successive processing measures is given by Das et al. (1994) rvho state, -'The 

fact that consistency has been observed, however, does not mean it should be expected, or that 

consistency is by any rneans perfect. The most Iikely result is that test scores will be most 

correlated when the tests share the maximum characteristics (eg., tvpe of coding, content, etc.)' 

(p.65). The successive measures chosen for this study had clear differences. Speech Rate was 

timed whi1e Word Series wasn't. Also, Word Series had a stronger memory component while 

Speech Rate had a stronger articulation component Perhaps some of these dissimilarities can 

explain the lack of correlation benveen successive measures. 

Signi fîcant relationships were also found behveen Speech Rate, P lanned Connections 

and Expressive Attention. While each of the subtests is purported to measure a unique construct, 

the one commonality between these subtests is that they al1 invoIve a timed component. This 

resuit may be an artifact, as only a single measure of planning and attention were included in this 

nudy. It is also possible, as it has been debated in the literature, that timing may contribute 

uniquely to the variation in the performance on cognitive tasks such as the CAS provides (Keith 

& Kranzler, 1999). Certainly, the use of speeded tests in any cognitive batte. may play a 

differential rote depending on one's cultural group and the value the cultural p u p  places on 

speed of performance (Senior, 1993). 



Auditorv Vocabularv Discussion 

Many researchers have emined  the cognitive abilities of mders with varying levels of 

ability. However, a majority of midies have limited their analyses to simply "good" venus "poor" 

readen. For the most part, good has been defined as  average to above average compared to some 

normative p u p .  Conversely, poor readen have been defined in several different ways including 

being one or two years below Grade Ievel (Baker, Decker & DeFries, 1984; Byme & Shea, 1979), 

or below the 2sn percentile (Siegel, 1992). In addition. diflerent midies have varied according to 

which reading mesures werr utilized (ie, individual tord reading, word attack reading 

comprehension or some composite of these). in the present study, the groups were split into three 

categories, good (G) (30h percentile or above), poor (P) (5-30* percentile), and very poor (VP) 

(below 5' percentile). fhere were <hm reasons for this choice of puping. 

F i a  the native sample was underachieving as a group with a majority of readers 

perfonning well below normative levels. Second, the division of the groups into these 3 

categories lefl roughly comparable groups in terms of sample site. Finally. the percentiles chosen 

correspond roughly to natural cutoff points. That is, the 30Ih percentile roughly equates to one 

standard deviation below national noms. Convenely, the 5'"ercentile is one and nvo thirds 

standard deviations belorv national noms. More practically speaking, the 5 '  percentiie has often 

been used as a cutoff for severe achievernent delays by school systems. One potentially negative 

effect of using this division of subjects into three groupings is that it inadvertently rnay have 

reduced the opportunity to find differences behveen the groups. Certainly by cutting out the 

middle group of students, you have the eRect of comparing gmups on opposite estremes. 

Convenely, the present analysis maintains the roughly normal distribution of ability level in 

reading, although in this case a positive skew was found for the whole sample especially for 

comprehension. Hypothesis nvo reads, 

There will be a statistically significant difference between readers of 

varying vocabulary ability (i.e., very poor, poor, and average) on the 

various CAS subtests. 

In terms of the analysis for the groups baxd on Auditory Vocabulary scores, there were 

several signifiant resuIts that will be discussed. First, univariate analysis and pst-hoc tests 

reveaîed that the only subtests that showed significant diffemnces between groups were Speech 

Rate and Word Series. In addition, p s t  hoc tests revealed that for Speech Rate, only the VP and P 

groups dif5ered with the P p u p  showing relativeiy better scores. However, for Word Series, only 

the VP and AVG grwps dinececi, in favor of the latter group. To some extmt the Iack of 



significant findings for the other CAS subtests may have been due to age as a confounding variable. 

That is, the analysis revealed that the P -wup was sipificantly older than the AVG "mup and 

slightly, but not significantly older than the VP group. Potentidly, this wvould have led to higher 

scores in the P group that rnay have modified any differences found between the P p u p  and the 

AVG group. 

Discriminant Analvsis for Auditorv Vocabutary Grouoines 

Researc h hypothesis t h e  reads, 

Group membership (Le., very poor, poor, or average vocabulary ability) 

wilI be successfully predicted, by greater than chance, based on 

individual's performance on CAS subtests 

CAS variables were subjected to discriminant anatysis to determine their ability to predict 

Auditory Vocabulary group membenhip or Reading Cornprehension group membership (VP. P, 

and AVG). For Auditory Vocabulary it was found that CAS subtests, when entered together, 

successfully predicted group membenhip at a rate of 63% correctly classified. This rate of correct 

p u p  prediction is statistically signifiant. However, there were still considerable false positives. 

When age and CS1 were added to the analysis. group prediction rose to 80% correctly 

cIassified. The inclusion of age improved predictabiIity given the relatively wide age mges (i.e., 7 

years 10 months to 10 yean 9 months) of the sample. With only age included. in addition to CAS 

variables, the predictability of group membenhip rose marginally. However, the predictability rose 

to 80% of the sample correctly classified when CS1 was also included. It shouid be noted that 

including CSI as a variable had the effect of eliminating 13 subjects from the analysis as many 

subjects had incomplete CS1 administrations. The Ioss of 13 subjects from the analysis may have 

been partially the reason for the change in result, it is also possible that the performance on the CS1 

(a group measure much like the SDRT) is highly predictive of determining performance on a group 

reading measurp. Cenainly, wve already know that IQ and achievement are ofien highly correlated. 

Thus, the inclusion of a more traditional IQ measure does seem to have some predictive power for 

determining reading comprehension abil ity. 

Wod Probe Discussion 

Research hypotheses four and five reacf, 

There wiIl be a statistically significant difference benveen readers of 

varying individual word reading ability (i-e., low or hi&) on the various 

CAS subtests. 



Group membenhip (i.e., low or high individual word reading) will be 

successfuI~y predicted, by geater than chance. based on individual's 

performance on CAS subtests. 

in regard to hypothesis four, t-test results did confinn that students rvith Iower individual 

word reading ability were also significantly weaker on Speech Rate, and Planned Connections 

while Expressive Attention was nearly signifiant. These three tasks al1 have the common 

element that they are timed tests. In addition, two of the tests have an articulation component 

(i.e., Speech Rate and kpressive Attention). On the basis of these findings hypothesis four is 

accepted However, the acceptance of this hypothesis must be considered tentative as it \vas also 

found that the Low group was significantly younger than the High group. This age effect may 

have served as a mediating va~iable in finding these differences between groups. 

With respect to the results of the discriminant function analysis, hypothesis five is 

rejected. This is because CAS subtests, when entered together, failed to significantly predict 

group membership based on Word Probe scores. Likewise stepwise discriminant analysis results 

appear to have been mediated by age effects. That is, Speech Rate alone had the ability to 

significantly discrirninate between Low and High individual word readers such that 67.3% of 

cases were correctly classified. However, with age added to the anaiysis predictabiiity rose to 

76.9% of cases correctly classified. This again points to the fact that age was a mediating 

variable in discriminating behveen Low and High readen for this sample. 

Limitations 

There were several limitations to the present research. Perhaps the most influential 

limitation wvas the utilization of a school-administered group test of reading, the SDRT. While the 

SDRT has good psychometric properties and has good utility for measurine reading ability, there 

wen several factors that were problematic for rhis rneasure. 

Fim, this native sample could be considend relatively naïve to p u p  testing situations 

because group testing had only recently ken attempted in this school. Second, the school staff, 

although wvell-meaning, may not have foI1owed standardized administration instructions. Indeed, an 

interview with the special education coordinator d e r  the study \vas completed revealed that some 

teachers might have read aloud items that the students would normally have been required to read 

themselves. Also, some teachers appmntly had done some practice testing immediately prior to the 

SDRl administration. Both of these factors represent systematic emrs that may have led to an 

artificial increase in many students' scores. A third factor is that the SDRT does not have a word 

attack measUret or the reading of nonsense words. Many of the research articles reviewed included 



some measure of Word Attack. Therefore, for comparability, it would have been usehl to include 

such a measure. 

A second limitation of this portion of the research has to do with the choice to establish a 

cut-off with the Word Probe test. Mi le  this test \vas more informal, it may have provided valuable 

insights into the reading ability of this sarnple. However, having chosen to establish a cut-off and 

not administenng al1 three Ievels of the test led to a tri-modal distribution of scores and very hi& 

variability. We already know that large variability tends to have the effect of inflating correlational 

results (Tabachnick & Fidell, 1984). Aiso, we know that inferential statistics are based on the 

assumption of a normal distribution. The present distribution of Word Probe results violates the 

assumption of normality and may tend to invalidate any conclusions that are based on this 

assumption. 

The choice to accept a convenience sample means that these results may not necessarily 

generalize to other native children. Also, the small sample size (N=53) was a limitation in this study 

for some of the statistics that were chosen. That is, small sample size tends to reduce the overall 

power within statistical analyses such as Multiple ANOVA designs, discriminant function analyses 

and multiple regression. For these analyses a guideline of at least ten cases per independent variable 

is often given, although some suggest five cases can be acceptable (Norman & Streiner. 1994: 

Tabachnick & Fidell, 1989). Sorne of these analyses may have aided considerably in examining the 

research questions within this thesis, but a decision was made to eliminate some of thae statistical 

tests due to low power, 

Another important limitation to the present study was the choice to select onty six subtests 

fmm the entire CAS battecy. It cvould have been very intemting to examine the relationship 

between the basic CAS battery of eight tests and reading. 

A final limitation has to do with the exclusionary critena established when seiecting this 

sample of children. As was mentioned earlier, the= \vas an attempt to remove children from the 

sample that had pre-existing diagnoses of ADHD andlor FAE. Unfortunately, it was dificult to 

entirely conml for these diagnoses and it is possible that some children with these diagnoses 

remained in this study. Future studies should attempt to more carehlly conml for the presence of 

attention disouiers, or FAE to more closely examine the relationship berneen attentional factors and 

reading. 



Summarv of Findings and Supeestions for Future Research 

This portion of the research was successful in ansvering several questions and had several 

significant findings specific to this group of native children. It is possible that these resuIts may 

not generalize to other native groups. These findings included: 

0 This sample was ~veakest on successive processing tasks. 

This sample tended to have significant reading difficulties as measured by the SDRT. This 

resutt was found despite the strong possibility that invalid administration biased the results in a 

positive direction. A majority of the children scored a full standard deviation or more beIow the 

standardization sampIe on al1 SDRT measures. By far, the weakest measure for these Grade 3 

and 4 students was in tems of reading comprehension. 

Relative to IQ scores, 16.7% of children had low IQ and reading scores below the jm 

percentile. These children wvould fit into the categoiy of "garden variety7' poor readen. 

Similady, 25.8% of the entire sample had IQ's above 75 and reading scores below the jh 

percentiles. These children might be more conectly classified as Leaming Disabled according 

to the discrepancy definition. 

On the CAS, this sample perfonned at the low end of the average range on mon subtests 

relative to a standardization group. The native sample scored lowest on Speech Rate, a 

successive and articulation tas4 scoring almost a full standard deviation below the rnean. 

Reading performance was significantIy correlated with performance on successive tasks. 

Thus, those who are weak in tems of successive proeessing are also likely to be weak in tems 

of mding skills and vice versa. This finding adds support to the idea that successive processing 

skills are important for the development of early reading skills. 

Expressive Attention and Speech Rate were significantly related to Reading 

Comprehension. Expressive Attention and Speech Rate are similar in that both have an 

articulation cornponent and a timed component. 

In terrns of the good vernis poor arüilysis based on Auditory Vocabulary scores, univariate 

analysis and pst-hoc tests ~vealed that the only subtests that showed significant differences 

between p u p s  were for Speech Rate and Word Series. To some extent, this efféct appeared to 



have been mediated by age because the Poor VocabuIary group  vas sigriificantIy otder than 

both the Very Poor and Average "mups. 

Groups who were either Low or High on the Word Probe test differed mainly in terms of 

timed CAS subtests including Speech Rate and Planned Connections. A near significant 

difference also existed for Expressive Attention. In al1 cases, the Low Word Probe boup had 

weaker performance on CAS subtests. Speech Rate was even able to significantly predict group 

membership utilizing discriminant hnction analysis. However, al1 of these effects appear to 

have been modified by age. 

in t e m  of future research, it would be interesting to repiicate this study with another sample 

of native children from a different First Nation Group. The present study utitized a group 

predominantly from the Ermineskin Cree Nation and the conclusions Iikely have utility to this 

nation and other children with a similar language and cultural background. However, First 

Nations peoples are a very heterogeneous group with unique Ianguages and cultural values. 

Therefore. these results cannot be generalized to al1 Fint Nations groups. Replication of these 

results with other unique Fint Nations rvould add lurther validity to these conclusions. 

In addition. it would be useful to perform a similar study to the present study using the entire 

CAS battery of tests. It may be more usefui to include an individual test of reading skills. such as 

the Woodcock Reading Mastery Test. At least it rvould be important to include some measure 

that includes nonsense word reading, individua1 word reading and a comprehension component. 

tncluding such measures would also permit more direct cornparison to other available research in 

this area. 

Lady, due to the apparent global delays of this population in terms of reading ability, it may 

be useful to repIicate this study with fifth and sixth Grade students. This may eliminate the 

problems of noor efFect and restricted range in reading scores which were found in the present 

sarnple of midents. WhiIe the fiAh or sixth Grade students may aiIl be delayed, one wvould 

expect that there would be less midents who are performing Iike beginning or pre-readers. 



PART B 
CHAPTER 6 
Introduction 

It has been established that reading skills are weak in this sample of native children. It 

has ako been demonstrated that the PASS model, as operationalized by the CAS, has some utility 

in helping us  undentand about how their cognitive ability relates to reading. Now the question 

rernains as to how to improve or remediate students' reading skill. 

Rernediation of reading 

According to Webster's 9" Collegiate dictionary (199 1) remediation refen to the act of 

rernedying. The pnmary definition of remedying refers tu "a medicine, application, or treatment 

that relieves or cures a disease" (p.996). As Johnson and Allington (199 1) point out, "remedial" 

has a medical connotation and the term is now being used to refer to the individual receiving 

instruction rather than the instruction itself (as in a 'rernedial" student). They also point out that 

many remediation programs are flawed or problematic when they: a) involve less rather than 

more reading tirne; b) put less ernphasis on actual reading of books and more on work sheet and 

drill activities; c) use untrained professionak or aides to work with students; and d) reinforce the 

negative aspects of poor readen. As Syms has so aptly stated, "Sorne remedies are wone than 

the disease." 

White the above are a11 valid criticisms of remediation in general, this is clearly not an 

exhaustive list. Certainly, another important criticism of remedial programs is the lack of 

theoretical underpinnings for many remedial pmgrams. Das, Naglieri, and Kirby ( 1994). afier 

reviewing considerable research related to the remediation of reading disability. suggest that 

"rnost of the remedial programs are not supported by either hard or consistent evidence in regard 

to their efficacy, and the majority of them are based on no theory at al1 or on poorly conceived 

theory" (p. 155). 

In direct response to these criticisms, Das and his colleagues have developed a remedial 

program that is based on a well-conceived and tested theory, namely the PASS model. This 

remedial program is called the PASS Reading Enhancement Program or PREP. PREP is the 

result of many years of research and developrnent and has been subject to considerable 

refinement and testing. PREP is based on the PASS theory but also foliows the theoretical 

models of instruction as proposed by Vygotsky. That is, PREP takes into account the importance 

of socio-culniral influences in leaming and emphasizes the importance of inductive leaming. 

Inductive leaming is the notion that instruction tends to be more effective when it is internalized 

by the leamer rather than explicitly tau@ by a teacher. 



Over the 25 years in which PREP has been developing, there have k e n  significant 

modifications and revisions to arrive at its cumnt published format (Das, 1999a). Developments of 

PREP have been based on numemus studies which show that individuals who receive PREP, or 

remediation similar to PREP, show signif icant improvernents in reading and cognitive ski1 ls 

(Braikford, Snart, & Das, 1984; Carlson & Das, 1997; Crawford & Das, 1992; Das, 1993b: Das, 

1999b; Das, Mishra, & Pool, 1995; Das, Parrila, Kendrick, & Kirby, 1996; Kyvaniuk, 1974; 

Kyvaniuk & Das, 1976; Snart, 1990; Spencer, Snart, & Das, 1989). We also know that PREP has 

shown positive resuIts with various other cultural groups (Molina, Garrido, & Das, 1997; Perez- 

Alvarez & Tirnoneda-Gallart, 2000). However, the current version of PREP has never been tested 

with a native population. Thus, the fim goal of Part B is to test the effectiveness of PREP in 

impmving reading ability with another culturally unique -mup that happens to be weak in reading 

skills as a group. 

Those who do remediation rvork are faced with another interesting problern which is 

predictability. That is, can we predict who wilI, or won?, benefit from remediation? From Part A. 

the relationship between cognitive skills and reading was closely established. Thus, the second goal 

of Part B is to detemine what factor or factors wilt help predict which students will gain as a result 

of remediation. 

In summary, the goals for Pan B are hvofold. The first goal is to determine whether 

students who receive PREP will show significantly greater impmvement in reading skills than 

chiidren who received onty regular classroom instruction. In other words, how well will the 

PREP program do in helping to improve native children's cognitive and reading skill. The second 

goal is to determine what factors will predict how te l l  students will respond to PREP. 

Relevance 

The primary devance of this portion of the research is that it has the opportunity to assist 

the participants in their cognitive funaionhg and their reading skill. Rather than jwt describing and 

examining celationships between cognitive processes and reading, this portion of the research has 

an opportunity to offer practical help to sntdents who could really benefit from this son of help. 

Similar to Part A, there has been a paucity of research utilizing the PREP with this 

particular cultural p u p .  Widi the exception of Kryvaniuk's study in 1976, no study has been 

found which has attempted to improve cognitive processes h m  the theoretical framework of the 

PASS model in order to assist with reading ability. The present study tvould add considerably to the 

research on the effeftiveness of PREP in a cross-cuItura1 setting. 



CHAPTER 7 

Literature Review 

Introduction 

This chapter will focus on the relevant Iiterature relating to the rernediation of reading 

probIems and improving reading skik. As was the case for Part A, the literature relating to 

remediation is vast and an exhaustive review is not the goal of this chapter. Rather, the pment 

chapter is designed to present a representative portion of the literature as it relates to the goals of the 

present research. The first section contains a review of the contributions from Part A. This review 

will help establ ish appmpnate expectations and test various hypotheses regarding remed iation. The 

second section presents an exarnination of the research on the acquisition of reading skills. 

Certainly, one mtst first understand this procas in order to undestand how a remediation program 

can be effective. In the third section, a t-eview and critique of the various models of remediation that 

cumntly exist will ensue. There are hundreds of individual programs for the remediation of reading 

available today. Rather than focussing on individual proCgi.ams, this research review will focus on 

the major vpes of rernediation including phonological awareness programs, speech-based 

programs, reading recovery, and metacognitive programs. In the fourth section, the PASS Remedial 

Educational Program, or PREP, wi11 be described in detail. This will include a discussion of PREP's 

origin including the role of memoiy, culture and educational deprivation, matching leaming styles 

and teaching, and Vygotskian perspectives on leaming and transfer of leaming. Research 

supporting the efficacy of PREP wilI also be presented in this section. in the fifih section, the goals 

for the present research wiI1 be presented. 

Contributions from Part A 

While the information from Part A could be used to help develop a more effective 

remediation program, the purpose of reviewing the contributions from Part A is more to confirm the 

utility of the PASS model, and to set-up appropriate predictions about the effectiveness of the 

remediation. 

The goals of Part A were threefold. The first goal was to describe the cognitive abilities of 

Native chilchen using the Planning Attention Successive Simu~taneous (PASS) model as 

operationdized by the Cognitive Assessinent System. The second goal was to examine the 

relationship between these cognitive abilities and various aspects of reading abi[îty- The third goal 

was to detennine whether d i n g  ability could be predicted based on cognitive ability. 

The fun goal of Part A pmvided information about cognitive sîrengths and weaknesses that 

may inform us about native learning style. in the literature it has been emphasized that instruction 



not only misses the mark as  far as cultural relevance, but also in terms of teaching that matches a 

unique Iearning style (Stokes, 1997). As was explored in Part A, a common finding for many Native 

groups has been the presence of a predominantly simultaneous Iearning style (Brescia & Fornine, 

1988; Krywaniuk & Das, 1976; Moore, 1989; Walker, Dodd & Bigelow, 1989). That is, these 

studies have reported that Native children tended to show strengths in terms of simultaneous 

infornation processing and l m  more easity if they are provided with an overall picture of a 

situation. Indeed, this finding was replicated with the present sample of Canadian Cree children 

who showed a relative strength on simultaneous as opposed to successive processing on the CAS. 

Now the PASS model, as it relates to reading, hypothesizes that both successive and 

simultanmus pmcessing are required for successful reading. Therefore, it follows that populations 

that tend to be weaker in one or the other of these skills will have more diffïculty Iearning to read. 

Indeed the literature has consistently found that deficits in one or the other of these pmcessing skills 

are related to, and in fact predictive of, corresponding reading difficulties (Bournot-Trites. Jarman, 

& Das, 1995; Das, 1993; Das, Mishra, & Kirby 1994; Das, Mok & Mishra, 1994; Das, Nanda, & 

Dash, 1996; Little, et al., 1993: Mahapatra, 1990; Parrila & Kirby, 1998; Parrila & Papadopoulos, 

1996). In fact, the current sample of native children scored below average relative to national norms 

on al1 of the subtests of the PASS. In addition, they scored nearly a full standard deviation beiow 

national norms on Speech Rate, a successive task. 

The second goal fiom Part A was to describe how peperfonnance on the CAS relates to native 

reading abitity, In this regard, correlational analyses generally confirmed the strong relationship 

benveen successive tasks and reading measures. More specifically, Word Series, a successive 

processing ta&, was significantly related to Auditory Vocabulary scores. Speech Rate, another 

successive task, showed significant correlations with al1 reading measures of the SDRT with the 

exception of Auditory Discrimination and Phonetic AnaIysis. Conversely, neither of the 

simultaneous processing tasks showed a significant relationship with any of the reading measures. 

This demonstrated that, for this sample of native children, those aho tended to have difFîcuIty with 

successive processing ability also had more difticulty with reading skills a s  measured by Auditory 

Vocabulary, Reading Comprehension and an informal Word Probe. 

Word Probe, the informal reading masure, wvas significantly related to Speech Rate, 

Planned Connections and Expressive Attention. The strongest relationship was between Word 

Probe and Speech Rate. This relationship was strong enough that Speech Rate formed a 

discriminant fùnction that was able to significantly pcedict whether a reader in a Low or High Word 



Probe group. However, the nature of the relationship behveen CAS subtests and Word Probe was 

mediated by the effects of age as the Low group was significantly younger than the Hi& Group. 

In relation to the third goal of Part A, the finding that successive tasks were significantly 

related with reading measures sets up one important implication for remediation. The implication 

is that helping these students to impmve in tems of their successive processing ability should 

significantly improve reading ability. One might also expect that those students who made the 

greatest gains in successive processing would also make the pa te s t  gains in reading skill. 

What of the role of simultaneous processing for this sample? From Part A. the 

relationship behveen simultaneous processing and reading was non-significant. This weak 

relationship was even found for reading comprehension, where past research has commonly 

found a strong relationship with simultaneous processing skills. lt was concluded in Pan A that 

this sarnple of native readea, being significantly delayed overall, may have been more like 

beginning readers and thus relied more heavily on successive processing for reading 

comprehension. The implication this has for remediation is that these students need to first 

develop successive processing skills, which is their primary area of deficiency. While successive 

processing skills are becorning more proficient, individual wod decoding can also become more 

automatic and simultaneous processing can become the appmpriate strategy to use for reading 

comprehension. At this point, those who are stronger or more proficient in simultaneous 

pmcessing will have the advantage for comprehension exercises. For the present research. the 

prediction is that those students who progress primarily in successive processing but also 

maintain or develop stronger simultaneous skills will show the greatest improvements in reading 

comprehension. 

Reading Acauisition 

Reading acquisition in this context refen to the typical process in acquiring reading 

skills over the course of an individual's development. There are several issues relative to reading 

acquisition. One issue involves causality. This is the proverbial "chicken and the egg" problem. 

That is, many studies have been conducted with the goal of determining which cognitive factors 

are requisite for the task of reading. The problem with this undenaking is that, even with 

longitudina1 research, studies can only show what is associated with reading and future reading 

success. The causal reIationships underpinning such associations are indeteminate (Cataldo & 

Ellis. 1988; Ellis and Large, 1988). As is generally known, there are four possibilities when one 

finds a correlation between reading and some ability? (1) the ability is a pre-requisite to reading, 



(2) the ability facilitates reading, (3) the ability is a consequence of reading skill, and (4) the 

ability is just an incidental corrdate and some third factor is causal to both (Ehri, 1995). 

As shall be seen in Iater sections, the PASS theory, and ipso facto PREP, holds that 

cognitive pmcesses such as successive and simultaneous pmcesses underlie both phonological 

ability as well as reading ability. In other words, PASS theory is a top-down explanation for how 

reading, or any other ability, dwelops. The hypothesis is that one must first possess successive 

and simuItaneous processing skills, have sumcient cortical arousal and the ability to attend, as 

well as having the ability to plan meaningfully, prior to individual skill developrnent. Deficits in 

any of these pmcesses can lead to pmblems in skill acquisition including reading. 

In contrast, many researchers have looked at reading acquisition frorn a more bottom-up 

perspective. That is, research has tended to focus on various aspects of print and print-sounds 

associations and our ability to integrate these subcomponents necessary for reading. Therefore. 

numerous mearchers have examined the relationship of reading acquisition to skills such as 

phonological awareness, phonological recoding, knowledge of letters, visual-symbolic short term 

memory skills, working memory, use of syntactic, semantic and pragrnatic information, and 

orthographie ski1 1s. 

By far, the strongest associations with reading or in predicting reading have been found 

with phonological skills such as general awareness, decoding, and recoding skills (Bruce. 1964: 

Bryant, Bradley, Maclean, & Crossland, 1989; Fox & Routh, 1980, 1984; Jorn & Share, 1983; 

Kirtley, Bryant, MacLean, & Bradley, 1989; Liberman, Shankweiler, & Liberman, 1989; Leong, 

1992; MacLean, & Bradley, 1989; MacLean, Bryant, & Bradley, 1987; Shankweiler et al. 1995; 

Share, 1994; Torgesen et al., 1989; Wagner & Torgesen, I987; Wagner et al.. 1993). Ciearly, the 

importance of phonological skills is essential in any mode1 of read ing acquisition, although there 

is still considerable debate about the precise role phonological skills play in the development of 

reading. What follows is an examination of the various models of reading acquisition. 

Models of Reading Acauisition 

Several models have been proposed which attempt to explain the process of reading 

acquisition. Stage theories have been popular in the literature and typically involve either three or 

four discrete stages of reading development (Ehrî, 1979, 1991, 1994, 1995; Ellis, 1985, 1993; 

Ellis & Large, 1987, 1988; Marsh, Friedman, Welch, & Desbery, 1981). One mode1 presented by 

Ehri (1979, 1987, 1991, 1994, & 1995) describes four phases of the development of reading 

including: a) a visual cue phase, b) a mdimentary aiphabetic phw, c) a mature alphabetic phase, 

and 6) a spelling pattern phase. Ehri postdates that, d e r  than phonological sensitivity being a 



precursor or consequence of reading, there is an interaction between the bvo. That is, Ehri 

suggests, along with othen, that phonological sensitivity is both a consequence of and a 

contributor to learning to read (Ehri, 1979; Pefietti et al., l987). 

Ellis and Large (1988) also suggest a four stage mode1 of reading acquisition based on a 

two year longitudinal midy of 40 children. Their four stages were roughiy equivalent to the 

phases presented by Ehri. Stage 1 of reading is described as a pre-reading stage where 

phonological awareness, letter recognition, and visual short-term rnemory predicted reading 

developrnent over the next year. Stage 2 is termed the logographic stage and involves holistic 

visual perceptual skills. Stage 3, which occun around 6 yean of age, is when reading skills 

become more strongly associated with phonological awareness, sound-symbol decoding and 

auditory-verbal short-term rnemory. Other theorists have termed this stage sequential decoding 

(Maah, et al., 198 l), or alphabetic (Frith, 1986). Stage 4, which occun around age 7, involves 

the more extensive development of grapheme-phoneme correspondence d e s .  

However, stage theories have not fared well under scrutiny and are filled with 

inconsistencies. On the one hand, evidence has been found which supports direct visual access 

(Bryant & Bradley, 1983: Jorn & Share, 1983) while others have found evidence of an early 

reliance on phonological recoding together with a developmental shift toward direct visual access 

(Reitsma 1984). As Share and Stanovich (1995a) aate, "The notion that children must fint pass 

through a print-to-sound recoding stage is left unresolved by this body of evidence. Indeed, the 

confticting findings are equaIly problematic for any stage-based model, whether phonological-to- 

visual or visual-to-phonological." (p. 15, italics theirs). 

Perhaps the ansver to this unresolved issue is that neithet direct visuaI access nor 

phonological pmcesses corne fim. From a PASS theory perspective both phonological and visual 

skills are guided by their respective processing codes. PASS theory States that phonoIogical 

information, which is auditory by nature, will tend to be processed mainly through successive 

means. Conversely, visual information tends to be processed predominantly through 

simuItaneousIy modes. However, the skill of reading is guided by the dynamic interaction of 

these ways of processing and coding information in relation to the child's existing knowledge 

base. More about how PASS relates to the acquisition of reading will be presented later in this 

section. 

In contrast to stage-based theories is a process-oriented theoiy called the "Self Teaching 

Hypothesis" of reading acquisition. This theory was fmt suggested by Frith (1972) then iater 

developed by Jorm and Share (1983; Share & Jorm, 1987; Share & Stmovich, 1995a; 1995b). 



The self-teaching hypothesis essentially holds that reading skills are acquired naturally through 

successful decodins encounten with novel [etter strings. While the authors acknowledge that 

phonological recoding may not play a central role in skilled wvord reading, they hold that 

phonological recoding, by virtue of its self teaching function, is ctitical to successfuI reading 

acquisition (Share, 1994). Further, they state that early self teaching depends on letter-sound 

howledge, minimal phonological sensitivity, and the ability to use contextual information to 

determine exact word pronunciations on the basis of partial decoding (Share & Stanovich, 

1995a). 

One of the criticisms of the self-teaching hypothesis is that it does not necessarily take 

into account what happens prior to decoding, when children are just discovering concepts like 

symbolic representation. That is, self teaching does not adequately account for what happens 

early in the reading experience of an individual. Share & Stanovich (L995a) state that self- 

teaching depends on adequate Ietter-sound knowledge, phonological sensitivity and the ability to 

use contextual information. However, there is no attempt to account for the development of these 

abilities within their theory. 

Another model of reading acquisition was proposed by Juel. Griffith. & Gough (1986) 

and is referred to as the "Simple View" model of reading acquisition (see Figure 7.1 ). It has been 

described as the Simple View by the authon as they state that the model only contains those 

influences on reading which they consider to be primary (Gough, & JueI. 1991; Juel et al.. 1986). 

The Simple View holds that reading is composed of decoding (Le., learning to break the code of 

written text by being awue that words are composed of sequences of meaningless and somewhat 

distinct sounds (Juel, 1988)), and listening comprehension. In tum, they posit that decoding skills 

are composed of the orthographic cipher and lexical knowledge. The orthographic cipher consists 

of, or is primarily influenced by, phonemic awvareness as wvell as experience with print. They 

argue that IQ, culture and oral language ability are the primary influences on the development of 

phonemic awareness. They state that phonemic awareness, in conjunction with exposure to print, 

helps contribute to cipher knowledge especially in early reading. However, they state the 

phonemic awareness needs to be in place prior to exposure to print in order for a child to gain 

cipher know tedge. 

Support for this model was provided by the authon in the forni of a four year 

longitudinal study where they found support for the primacy of phonemic awareness and path 

analysis supported the model (Juel et al., 1986; JueI, 1988). Recent research has been able to 



cross-validate some of these initial daims (Kirby, 1999; Kirby & Parrila, 1999; Pamla & Kirby, 

1998). 

Figure 7.1 The "Simple View" Model of Literacy Acquisition 

Phonemic 
Awareness 

Comprehension 

Adapted from Juel et al., 1986. Note that the rote olwritten language skills has been omitted 

from this dia*mm. 

Other researchen have ernphasized the importance of orthographic factors in the 

acquisition of reading (Fletcher, 1991). Although the reseanih has tended to support stronger 

relationships between phonological skills and reading than orthographic skills and reading, 

orthographic skills clearly play an important role in beginning reading. At lean it has been 

demonstrated that phonemic segmentation abifity is a necessary, but not sufficient, condition for 

rapid reading acquisition (Juel, et al., 1986). The reasoning is that if phonological sensitivity is 

necessary but not suficient there must be some other cognitive ability that can explain reading 

acquisition. Onhographic processing skill is the area where many researchen have looked for 

this relationship. Some researchers have succeeded in finding independent contributions of 

orthopphic skills to word recognition even d e r  phonological processing ski11 contributions 

have k e n  partialled out (Cunningham & Stanovich, 1990; McBtide-Chang, Manis, Seidenberg, 

Custodio & Doi, 1993). However, a cross-cultural study e.amining the importance of 

orthographic factors among American, Chinese, and lapanese ceaders failed to suppon the d e  of 

onhographic factors in reading disabilities (Stevenson, et al., 1 982). Perhaps some other 



underlying cognitive factor could explain individual differences in phonologicaI and 

orthographic skills necessary for reading. 

The PASS Model of Reading Acquisition 

One model that proposes that there are underlying cognitive processes that mediate any 

cognitive skill such as reading is the PASS model. Kirby (1988) has argued that reading develops 

along eight distinct levels of increasing complexity, where successive and simultaneous 

processing are the modes which allow information at one level to be transformed to another 

level. These eight levels include recognition of letter features, letters, sound or syllabIe units, 

words, phrases, ideas, main ideas, and themes. At each level the items of information must be 

fiat recopized (simultaneous processing) and then ordered (successive processing) so that 

higher level units can then be recognized (simultaneous). Subsequent research has shown that 

this conceptualization is essentially correct, however planning and attention are also important in 

reading decoding skilis (Bardos, 1988; Das, Bisanz, & Mancini, 1985) and especially for 

comprehension skills in later Grades (Das, Snart & Mulcahy, 1982; Rame. 1985). More 

information of the relationship of PASS processes to reading will be presented later in the 

section on PASS and Reading. 

Afier examining the various different models of reading acquisition, it can be seen that 

most of the models are bottom-up approaches where the emphasis is on undentanding the role of 

phonological or orthographic factors in relation to reading. Yet the question rernains as to 

whether there are independent underiying cognitive processes that mediate the acquisition of 

phonological and orthographic skills. The PASS model is a top-down model that purpons the 

mediation of phonological and onhographic skills. It is topdown in that it is hierarchical, where 

there is an interaction bettveen a penon7s existing knowledge base and their cognitive processing 

strategy when approaching any given task. Before examining this model as it relates to 

remediation in greater detail, a review of the reading remediation Iiterature is presented. 

ModeIs of Reading Remediation 

The types of reading remediation programs are numerous ranging €rom Reading 

Recovery programs (Center, Wheldall, Freeman, Outhred & McNaught, 1995; Clay, 1985; 

tversen & Tunmer, 1993; Juliebo, Norman, & Malicky, 19891, to metacognitive remediation 

pmgrarns (Bret & Bereiter, 1989; Cheong Br Mulcahy, 1996; Cross & Paris, 1988; Kucan & 

Beck, 1997; Malicky, Juliebo, & Norman, 1994; SiIven, 1992) and an extension of metacognitive 

smtegies called think-aloud protocols (Jimenez, Garcia & Pearson, 1995, Johnson & Allington, 

1991; Maarit & Vaunrs, 1992; Silven & Vauras, 1992). The most widely used and researched 



approach to remediation has included some aspect of phonological awareness training (Ba11 & 

Blachman, 1991; Barker & Torgesen, 1995; Blachman, Ball, Black, & Tangel, 1994; Byme & 

FieIding-Barnsley, 199 1; 1993; Fox & Routh, 1976; Gittelman & Feingotd, 1983, Hatcher, 

Hulme & Ellis, 1994; Hurford, et al., 1993; Hurford, Schauf, Bunce, Blaich, & More, 1994; 

Hdord, 1996; lverson & Tunrner, 1993; Lovett, Warren-Chaplin, Ransby, & Borden, 1990; 

Mantzicopoulos, Morrison, Stone, & Setrakian, 1992; Olson, Wise, Conners, & Rack, 1990; 

Rack, Hulme, & Snowling, 1993; Vellutino et al., 1996; Williams, 1980). Each of these 

approaches will be examined in tum. 

Reading Recoveiy. Clay (1985), who viewed reading as a psycholinguistic process in 

which the reader constmcts meaning fmm print, first developed Reading Recovery. This mode1 is 

based on a conceptual framework that includes perceptual analysis knowledge of print conventions, 

decoding, oral language, prior knowledge, reading strategies, and metacognition, as well as error 

detection and emr  correction strategies. The essence of Reading Recovery is daily, intensive 

involvement of children in %al" reading experiences. The idea of this approach is to overcome 

what Stanovich (1986) and othen refer to as "Matthew effecd' in reference to the passage in the 

Gospel according to Matthew "For everyonc who has will be given more, and he will have an 

abundance. Whoever does not have, even what he has will be taken away from hirnt' (2529. NIV). 

This analou in relation to reading espouses that poor readers get poom and good readea g t  

better. 

In evaluating Reading Recovery (RR), Juliebo et al. (1989) found improvement in a 

small number of Grade 1 and 2 children following the pmgram. However, RR has been widely 

criticized on methodological grounds as well as its apparent failure to include systematic training . 
in phonological recoding skills (Ivenon & Tumner, 1993). Methodologically, RR has been 

criticized for a lack of adequate controls, lack of generalizable measures, and estabIishment of 

lasting gains (Center, Wheldall & Freeman, 1992). In a more recent midy by Center et al. (1995), 

they found that 35% of the children studied benefited from the program, another 30% wvould 

pmbably have recovered without such intensive individualized intervention, and 35% remained 

unrecovered. They conclude that, %hile RR stresses the importance of using al1 sources of 

information available to access meaningful texr, it may not pmvide enough systematic instruction 

in the metalinguistic skills of phonemic awareness, phonological recoding, and syntactic 

awareness for students to acquire these processes." (p.244). 

Metalineuistic Awareness and remediation. Metalinguistic awvareness refers to I t i e  abiIity 

to perfonn mental operations on the pmducîs of mental mechanisms involved in sentence 



comprehension; that is, the systematic phones, the words and their association meanings, the 

structural representation of sentences. and the sets of interretated propositions* (Tunrner & 

Fletcher, 198 1, p. 1 75). Some researchers have delineated hvo broad categories of Metalinguistic 

awareness: self appraisal of cognition and selfhanagernent of cognition (Cross & Paris, 1988). 

Gagne, Yekovich and Yekovich (1993) point out that self appraisal includes a dedarative 

component (Le., what factors affect reading), and a procedura1 component (Le., how strategies 

operate). Cross and Paris (1988) add a third component of conditional knowledge, which refen to 

why and when to use mategies. The self-management of cognition includes planning, evaluation 

and regdation. In t e m  of how these concepts fit with the PASS model, both self-appraisal and 

self-management are concepts which seem to fit veiy well. The former is very similar to the concept 

of a person's knowledge base in the language areê The latter is similar to the planning component 

of the PASS model. 

Research on metal inguistic awareness has generally supponed a relat ionship w ith 

reading ability and reading acquisition (Ehri, 1979). However. we also know that metalinguistic 

awareness develops rather late in comparison to language acquisition (Mancini. Mulcahy. Shon 

& Cho, 199 1). This irnplies that remedial programs that utilize metalinguistic awareness training 

have their greatest utility in improving reading comprehension skills rather than decoding. 

Indeed, it has been amply demonstrated that children can lem to be stategic readea (Pressley & 

Wharton-McDonald, 1997). However, one such program called ISL showed lirnited benefit in 

pon training measures with less skilled readen (Cross & Paris. 1988). An expianation for this 

may be that, for less-skilled readers, the decoding process has not been suficiently automatized 

for understanding beyond the word level to occur. For the past 25 years, researchen have 

supported the notion that individual word decoding must be fairly automatized for reading 

cornprehension skills to develop (Das et al. 1994; Gagne et al., 1993: LaBerge & Samuels. 1974: 

Pressley, 1990). 

A sirnilar approach to metacognitive strategies is the cognitive adaptationist appmach. 

This viewpoint holds the key assumption %at the cognitive strategies of [eaming disabled 

children represent adaptive solutions to immediate problems that confront them. Remedial 

instruction, accordingly, cannot simply try to impmve children's strategies or to train missing 

skills. The rernedial tacher must help the child develop other strategies that are adapted both to 

hunediate pmblems and to long-term needs" (Brett & Berriter, 1989, p281). One of the tenets 

of this approach is the idea of promoting intentional learning in a collaborative fashion where the 

leamer can progres rriatively independently h m  their instructor or the instruction. This notion 



is very similar what Vygotsky's well-known notions of intemalization and verbaI mediation. 

Intemalimtion is the notion that a child needs to intemalize instruction and make it part of 

hifier own thinking. This idea, and several other ideas borrowed h m  Vygotsky, is a central 

part of the PREP program as we shall see in a later section. 

Think-Aloud aporoach. The think-aloud approach to reading remediation is a type of 

metacognitive approach to help children read for meaning. Think-alouds are thought to reveal 

information about a student's interpretation of text and reading comprehension that is not always 

readily visible using other methods (Jirnenez et al. 1995). The advantage this has for instruction 

is that novice readers can benefit from observing more experienced readen and might infer 

principles for more developed reading (Kucan & Beck, 1997). Research with sixth Graders by 

SiIven and Vauras (1992) and Silven (1992) suggests that think-aloud protocols have the 

potentiaI to improve reading especially when the trainer modeled the think-aloud and guided 

students through the activity. As shall be seen in a later section. PREP actively encourages 

students to think aioud although this is not a central tenet of the program. 

Phonoloeical A~oroaches to Remediation, As mentioned previously, phonological 

approaches to remediation of reading problems are by far the most common and most researched 

approaches. From Part A, ive already know of the importance of various phonological processes in 

the prediction of successful early reading ability. Phoneme identity, elision (i.e.. the omission of an 

initial or final sound in speech), segmentation, letter-name and Ietter-sound knowledge, sound 

discrimination, and rtiyme have al1 been incorporated into phonological remedial proCms. Some 

propms have emphasized only one discrete skill along the phonological dimension while others 

have developed programs to address some combination of these skills. 

Hurford (1990) found that phonemic discrimination training could improve phonemic 

segmentation ability. A later study by the same author and his colleagues (1 994) showed that 

early identification of children who were at-risk for reading problems, and the subsequent 

remediation with phonologicaI training in segmenting and blending, could improve reading 

ability (word identification and word attack). However, there is niIl the question of what to do 

with those students who have persistent reading problems or who are not identified as having 

problems early in their development. 

Ba11 and Blachman (1991) conducted a study exmining how rernediation of a distinct 

phonological skill could improve reading. In their study, subjects received either letter-names or 

sound training alone, or in combination with training into the segmentation of phonemes into 



words. They found that letter name and letter sound training without training in phonemic 

segmentation skills was not suficient to improve early reading skills. 

In regard to another discrete skill, namely phonerne identity training, Byme and Fielding- 

Barnsley (1991, 1993) developed a program that ernphasized the recognition of phoneme identity 

over other phonological processes. Phoneme identity refers to the ability to identi@ that bvo 

different words either begin or end with the same sound. These authors clearly showed that 

recognition of phoneme identity can be successfully trained and that undentanding of phoneme 

identity by the end of kindergarten predicted successful reading of real and pseudowvords and 

spelling ability three years later. However, they also noted that of out of 45 children who were 

able to p a s  phoneme identity and letter-knowledge by the end of kindergarten, nine children 

failed on a word choice test. They concIuded that phoneme identity is a necessary but not 

sufficient ski11 for early reading. 

This is a conclusion chat was shared by Gittelrnan and Feinpld ( 1983) who remediated 

6 1 children between the ages of seven and thirteen who were hvo yean below reading level. 

Remediation involved either phonics training alone or in combination with rnethylphenidate 

(more comrnonly known as Ritalin). The inclusion of methylphenidate was done to determine 

whether attention deficits could be contributing to reading problems. The results from this study 

indicated some improvement in reading ability following the phonics-only prokgam and non- 

significant changes in reading with the addition of the drug. However, when looking at the results 

more closely the authon note that many of the children, although they made positive gains, 

would still have qualified for the study at the end of the program. That is, they were not yet 

*'normal" or average readers. They condude more broadly that, "an exclusively phonetic 

approach to the remediation of reading disability may be insufficient to transmit the skills 

necessary for the mastery of broad reading sliills?' (p.187). 

Canying this research one step further, Hatcher et al. (1994) set out to test whether 

phonological training Iinked with training in Reading Recovery would provide greater gains in 

reading. They refer to their theory as the phonological linkage hypothesis, which States that 

explicit links between reading activities and phonological knorvledge are necessary to achieve 

greater m s f e r  of learning to new reading activities. Their 1994 midy essentially confîrmed that 

a group receiving a combination of Reading Recovery and phonological training outperfomed a 

Reading Recovery group and phonologically trained group. They also state, "Our data support 

the more subtle position tbat adequate phonological skills may be necessary, but not suficient, 

for learning to read effectively" (p.53). Their notion of pmvidinp "linksn behveen process skills 



and reading are very similar to the notion of "bridging" used in the PREP program. Transfer of 

ieaming is discussed in a later section of this chapter while the bridging mks for PEEP are 

described in detail in chapter 8. 

Some programs have examined the effect of training either phonemic analysis, or 

synthesis, or both, on word reading (Barker & Torgesen, l995; Fox & Routh, 1976; Huuford, 

1995; Lovett et al. 1990; Barker & Torgesen; 1995; Williams, 1980). Analysis refen to such 

skills as knowledge of rhyme, recognition of syllables, segmentation ability, and letter-sound 

knowledge. Synthesis refea to blending skills or the ability to blend individual phonemes into 

words. 

Fox and Routh (1976) developed one of the fini such programs to enhance analysis and 

synthesis skills. Their program was tested on four year old children and it was found that 

phonemic segmentation, an anal ysis skill, was necessary for students to benefit from b lending 

training. Children proficient in both analysis and synthesis skills seemed to learn new words 

faster, 

Williams (1980) examined another such program, referred to as the ABD'S of reading, 

on a population of Ieaming disabled children. She found that training in analysis skills and 

blending led to transfer in the ability to decode novel combinations of letters, especially for non- 

words, afier three consecutive yean of instruction. However. the subject selection was drawn 

into question by the researchen themselves as these children were identified as Ieaming disabled 

by nomination from school authorities. In addition. subsequent research has failed to find such 

strong findings. 

A simiIar approach to training analysis and synthesis skills was used by Barker and 

Torgesen (1995). They utilized a cornputer-based mode1 of instruction to teach analysis and 

synthesis skills. The reader is referred to articles by Barker and Torgesen (1995) or Leong (1996) 

for a good review on the use of computer programs that provide training in phonological 

awmness, specific context-fke word identification skills, and reading. The specific programs 

developed by Barker & Torgesen (1995) are called Daisy Quest and Daisy Cade. These 

programs were tested on fÏm Grade poor readen. Results showed improvements in word 

identification aRer the program but not in word attack or the ability to read nonsense words. The 

fnding of no improvement in wwd attack is unusual given that the tmining of phonological 

awareness and analysis skills was an expIicit goal, and word anack is designed to meanire these 

skills. Their conclusions were that Daisy Quest could improve overall reading ability. However, 



this conclusion seems too ambitious and wvould require replication and longinidinai studies to 

confinn the result. 

A final exampfe comes h m  Loven et aL's (1990) study, where they attempted to train 

grapheme-phoneme correspondence. They found that familiar rvords were bener recognized after 

training but there was no post-test advantage on uninstructed reading vocabulary, on rhyme 

ability and pseudorvord reading. They conclude, "Disabled readers ... did not abstract from item- 

specific learning a set of invariant patterns to facilitate their recognition of unfamiliar words and 

pseudowvords." (p.777). Olson et al. (1990) in a meta-analysis and subsequent study of the 

grapheme-phoneme segmentation, went one step funher and concluded, "grapheme-phoneme 

segmentation \vas the Ieast heIpfu1 aid for word Ieming". 

In surnmary, the body of research examining the effectiveness of various phonologically- 

based remedial programs has generally confirmed that phonological skills can be trained, 

whether they involve analysis (letter-sound knowledge, rhyme knowledge, segmentation. 

phoneme identity) or synthesis skills (blending). However, a carefd analysis of the results 

suggests that while phonological skills are certainly necessary for developing reading ability. the 

training of phonological skills in isolation may not be sufficient. Also. it could be stated that if 

comprehension ability were the aim of remediation, then phonological methods are necessary but 

not sufficient. Another problem involves transfer. White some pmgrams have shown positive 

results with skills that were specifically trained. or with familiar words, few studies have been 

able to show transfer to unfamiliar words in addition to pseudowords. One possible conclusion of 

this review is that phonological coding training, without including some training of the 

underlying processes that determine these skills, may not work to achieve lasting and far- 

reaching trader. It is possible that phonological deficits may be a symptom of an underlying 

cognitive processing deficit. This is the contention of the PASS theory of intelligence and the 

impetus for the PREP remedial program. In the next section is a review of the research that \vas 

the foundation for the devefopment of PREP. 

TowaKis a Mode1 of Remediation 

As mentioned in the introduction, the PREP program has its roots in four areas. These 

include research into memory, sensory deprivation, learning styles and concepts from Vygotsky's 

work. Each of these will be examined in turn. 

Contributions from merno? research. The first mot in the PREP mode1 comes from 

research into the structure and control of rnemory. Many of the ideas for remediation, which 

were utilireci in the PREP program, came from the research of Atkinson and Shiffrïn (1968) who 



proposeci a box mode1 of long and short-term memory processes. In ternis of convol processes. 

reheanal and chunking of information has long been recognized and utilized to enhance the 

encoding of information. To teach these strategies researchers have tried direct instruction, 

modeling, fading and prompting al1 with Iimited success in the transfer of these skills. Some 

researchers have suggested that children require understanding of the need for, and uses of, 

particular strategies before those strategies can be properly learned and internalized (Paris et ai., 

1984). 

In relating the PASS theory to memory, Chapter 2 already described the relation of 

working memory to successive and simultaneous processing. In terms of long and short-tem 

rnemory, Das et aL(1994, p. 59) state, 

Wow do successive and sirnultaneous processing relate tu the features and 

divisions of memory referred to earlier? Both types of processing occur in 

working memory, and the results, simultaneous and successive codes, are 

stored in LTM (long-term memory). It is important to recognize that we 

are not identifying successive processing with S ï M  (short-terni memory), 

even though many of the tests that measure successive processing involve 

STM. Depending on the nature of the material and the subject's 

knowledge base about it, simultaneous processing is just as tikely to be 

involved with S m .  ... Auditory information is by its very nature 

presented successively, while visual information is presented 

simultaneously; however. once the information entes rvorking memory. 

mode of presentation becomes irrelevant, or at lest Iess relevant than what 

is done to the information, that is, the type olprocessing applied to it. Both 

simultaneous and successive processing may be applied to information that 

is verbal or spatial, episodic or semantic." 

In relating reheanal and chunking strategies to the PASS model, rehearsal essentially 

serves the purpose of establishing automaticity. When something that once required successive 

pmcessing becomes automatic enough, simultaneous pmcessing takes over until new information 

is encountered that needs to be organized and structured. In t e m  of levek of coding this means 

that as higher fevels of coding are artaine& more and more raw information is represented by a 

single code. This frees up working memory space to order. nnicture, and organize the prcceding 

codes until the next higher leue! of analysis is performed to produce or recognize the pattern that 



is the basis for the higher level code. Chunking, on the other han& is a strategr that assists in the 

organization of codes so that p t e r  capacity and higher level analysis cm rake place. 

There are many other strategies for moving information from STM to LTM. Mnemonics, 

pegging, pigeonholin& categorical clustering, and acrostics are al! common memory mategies. 

For PREP, the ernphasis is leu on the utilization of a particular strategy than on helping the 

children to develop and internalize any successful strategy. The process by which this happens is 

discussed in the section on transfer. 

Sensory deprivation. This is the second root of the PREP program which stems €rom 

work by Hebb on sensory deprivation. It is well known that sensory deprivation has a negative 

impact on cognitive growth. Taking this wvork a step further, Das (1991) has argued that cultural 

deprivation can have a similar impact on individuals. For the present sample. while one could 

never characterize the native people as being culturally disadvantaged in the sense that their 

cultural mots have Iess value, there has certainly been a poverty in oppomtnity for education and 

a difTering value placed on ivhite-man" education. Another factor has been the unfonunate 

historica1 efforts to suppress their native language. Required to l em  a language that is not their 

own and punished for breaking this nile, some natives have justifiably developed a resentment 

for North Arnerican schools and language education. In fact, it has been empirically shown that 

fonnal schooling has had a negative impact on Cree syllabic Iiteracy (Bennett, & Berry, 1987; 

Berry & Bennett, 1989). More recently, schools are making vaiiant efforts to include native- 

language instruction as part of the cuniculum. Unfortunately, the damage may have already been 

done, as many native children and adults have only a rudimentary understanding of their own 

Ianguage in addition to struggling with Engiish. As mentioned in Part A, this is the case of the 

cornplex bilingual, who cannot master either language. 

Native leamine styles. The third mot for remedial training lies in the matching of l m i n g  

styles and teaching strategies. The research r ewing  native leaming styles wvas previously 

reviewed in Chapter 2. The reader is referred to that chapter for a more detailed description of the 

research. For this section, the emphasis will be on how native learning styles, or Ieaming styles in 

generai, inforrn us about rernediation. 

The primary question in matching learning style with instruction is wvhether to try to 

ovemme weaknesses or utilize the odnmg stnngths of a snident Much of the impetus for 

utamining native learning styles has come h m  f i n d i i  that native children as a group consistently 

score below national n o m  on standardized testing (Guilmet 1983; Senior, 1993; Srni* 1992, 

Vernon, Jackson, & Messick, 1988). Despite the evidence that natives tend to have some d'ïnct 



Ieaming styles, there has been some who point out that the term "Iearning style" is ambiguous 

(Sawyer, 1991). In addition, there are some who claim that the research fails to support the notion 

that adaptation of instruction to Ieaming styles leads to increased achievement (KIeinFeld & Nelson, 

1991). Despite this, More (1989) suggests that teaching style should be matched to learning style 

and that improvement of weaker tearning style is the most appropriate for native people. More 

generally, Kirby (1988) suggests that remediation of weaker processes may be the best choice but 

onIy if the weak processes can be accurately identified. 

it is this latter notion of identification of wveak Iearning processes or styles that is key in 

developing an appropriate remediation program. In the first part of this research, it was found that 

the pndiction of reading ability based on CAS was significant. This implies that remediation of 

weaker processes as defined by CAS would be most successful in improving reading ability. 

Relative to nonnative data, this sample was weakest in terms of successive processing. Hoivever, 

this sample also tended to be weak acmss al1 other CAS subtests relative to a standardization 

sample. Thus, if remediation of weak cognitive or Ieaming styles is to be sou& the evidence thus 

far suggests that providing remediation for all aspects of the PASS mode1 could be beneficial for 

native children. This is what Part B of the research attempted to determine. 

Vveotskv's contribution. The founh and final root of the PREP program cornes from the 

influential wvork of Vygotsky (1961; 1978); more specifically, the notion that learning is a 

collaborative process and thar accelerated leaming is possible. Some of the more key concepts 

that have implications for remediation include the notions of internalization, mediation, and zone 

of proximal development. 

The notion of internakation States simply that children Ieam through collaboration with 

othea. As Sutton (I988), in paraphrasing Vygotshy, says, %hat a child can do in cooperation 

today, tomorroiv he will be able to do on his own" (p. 108). When children are given instruction, 

whatever the source, they eventually have to make that instruction their own. In other words, they 

must know it, be farniliar with it and realize its meaning. Such intemalization of instruction is 

often accomplished through such things as intemaIized speech (Das & Conway, 1992). ïhe  point 

o f  interest for remediation is the quality of internalization not how much internalization has taken 

place following instruction (Naglieri, Das & Kirby, 1994). 

What is the key ingredient for high quality internalization? The answer is reflection. For 

without reflection, it would be difficult to achieve transfer of Ieaming. Therefore, any remedial 

program would be better served to incorporate some method or means of eliciting reflection. In 

this regard think-aloud pmtocols appear at fim glance to be most appropriate. Horvever, the 



process of thinking aloud must be encouraged in a way that learning is inductive rather than 

deductive. Most metacognitive programs tend to use the latter method of instruction, i.e., 

deductive. In deductive strategy training, students an given a principle or stnitegy that they have 

not produced themselves, and have not necessarily intemalized. 

For PREP, the program developers, in accordance with Vygotskian notions of 

intemalization, felt that intemalization is ben achieved spontaneously and inductively (Das, et 

al., 1994). They stress that this does not preclude the instructor from assisting the student by 

guiding the experiences they encounter and helping them generalize their experience. Rather, the 

strategy or principle a student needs to use m u t  be used with insight and understanding. For the 

PREP program, the creation of more global-process training exercises were designed to allow the 

student to internalize the strategies. 

What mle does verbalization play in PREP training? As Das et al. (1991, p. 170) state. 

"The principle or strategy need not be verbalized in Our training-indeed, it cannot be verbalized 

accurately. Learning is implicit rather than explkit. But the leamer achieves a sense of where it 

should apply." This however, does not preclude the use or encouragement of verbal mediation 

when using PREP. Indeed, recent ~search  with PREP suggests that active encouragement of 

verbalization of strategies is a key ingredient in the success of students tnnsferring their skills to 

reading (Das. et al., 1995). 

The concept of mediation is the bfending of two factors, the history of the individual's 

experience and the integration or assimilation (as defined by Piaget 1974) of information. In 

order for mediation to arise from within an individual, a psychological tool is required. This is 

provided by intemal speech, which is a system of signs or symbols that evolves within a cultural 

context. 

The concept of the Zone of Proximal Development (ZPD) is pmbably better translated as 

the zone of nearest development (Sutton, 1988). The idea of ZPD is defined as "the distance 

between the actual developmental level as determined by independent problem solving and the 

level of potential development as determined through problem solving under aduIt guidance or in 

collaboration with more capable peers" (Das, et al., 1994, p.164). Strict imitation does not 

describe ZPD, rather the notion here is that the= is a critical "distance" between a child's current 

undentanding and their potential understanding. For instruction, this irnplies that teaching should 

be aimed at the boundaries defined by both ptior development and funire potential (Sutton, 

1988). 



AIso important within the concept of ZPD is socipcultural context. Das et al. (1994) 

state that. "The context of Iearning is provided by the symbiotic relation between persona1 

charactelistics and social milieu" (p.165). However, ZPD cannot be measured as it has no 

baseline. Therefore, what can be measured are cognitive activities in the context of development. 

DeveIopment is the integration of socio-cultural and genetic factors. Thus for individuais who 

may be retarded in their development, especially in language, %e can regard speech and 

Ianguage deficit not solely an individtial handicap, but in the social-historical context of the 

retarded individual. That is why the rernedial program must be entmched in that context, its 

enicacy cannot depend on teaching the retarded individual to regulate behavior by improving his 

or her language facility" (Das et al., 1994, p. 167; italics thein). 

The question that remains is whether children with leaming problems can be taught 

significant processing skills, such as successive and simultaneous processing, through the 

processes of rnediation and internalization. To date, the research would seem to support an 

affirmative answer to this question. The next question is whether these processing skills can 

result in the transfer of leaming to specific skills such as reading? Again the research seems to 

Say yes. That is, there have been nurnerous studies which support the claim that the PREP 

program is successful in improving successive, sirnultaneous. planning and attention skills in 

addition to decoding and comprehension skills (Brailsford, 198 1; Brailsford. Snan & Das, 1984: 

Carlson & Das, 1992; Das et al., 1995; Krywaniuk, 1974; Krywaniuk & Das, 1976; Molina. et 

al., 1997; Papadopoulos, & Parrila, 1998a). Each of these studies will be examined in greater 

detail in a later section. 

Perspectives on transfer. The ultimate goal of any remedial program is the successful 

transfer of skills outside of the experimental environment. In other words, the goal of remediation is 

the generalization ofskills to the classroom and beyond as discussed by Das and Conway (1 992). In 

the case of PREP, we are interested in the transfer of reading skills The fim question chat must be 

asked is whether there is a difference benveen leaming and transfer? CIearIy, al1 learning requires 

some t r d e r  of skills up to a point However as Salomon & Perkins (1989, p.115) point out, 'ivhen 

learning something leads to a later performance we identify as more or less the same. in a context 

that is more or less the same, we do not cal1 this transfer, we just cal1 it leamhg." Thus, these 

authoa distinguish between such things as rote Ieaming and true üansfer. Now the questions that 

remain are how do we achieve t r d e r  and what kind of leaming are we targeting for M e r ?  

In answering the fint part of the question, Bmwn and Campione (1986) suggest that 

when principles are the target of transfer they should be based on inductive inferencing m-sing 



out of child~n's experience with a task rather than on the explicit teaching of principles. They 

fitrther recommend, in the tradition of Vygotsky, that learning should take place in collaboration 

with peea and experts. So far, these recommendations are in accordance with those espoused 

within PREP. However, it stiH does not describe the factors necessas, to achieve transfer. 

While the explicit teaching of principles may indeed lead to improvement on context- 

similar skills, they rnay not extend outside of the context in which they were taught. This is the 

probiem of "low road" vansfer over "high road" transfer as described by Salomon and Perkins 

(1989). The low road of transfer prirnan'ly reflects extended practice where distance of transfer 

depends on the amount of practice and how many contexts in which it's practiced. High road 

transfer, on the other hand, depends more on mindful abstractions of knowledge from a context. 

As the authon suite, "Abstraction thus involves both decontextualization and re-representation of 

the decontextualized information in a new. more general form, subsumine other cases. 

Abstractions, therefore, have the form of a nile, principle, label, schematic pattern, prototype, or 

category" (p.125). Abstraction is accomplished by fonvard anticipatory reflections as well as 

backward inferencing. Most cognitive strategy training desires this "high roadT' transfer or "far 

transfer", as it is referred to by Das et al. (1994). To promote fw transfer. one must find ways to 

encourage refl ection and abstraction. 

To accomplish reflection and abstraction. the PREP prograrn endones a collaborative 

learning environment where leaming can occur in a flexible context so that inductive inference 

of principles can occur. As mentioned previously, the principle or strategy need not be verbalized 

with the PREP program, as learning that is irnplicit is seen as more effective than explicit 

learning (Da, 2000). 

Research with the PASS Remedial Education Program (PREP) 

A more detailed description of each of the separate tasks involved in PREP is found in 

Chapter 8. This section will include a more general description of PREP followed by an 

examination of the research performed with the PREP program. The focus of the present review 

will be on studies with students who are underachieving or have a specific reading disabiliv 

rather than mentally handicapped individuals. For a description of the latter research, the reader 

is referred to Das, et al. (1994). 

PREP was constructed in order to help students l e m  planning skills, successive and 

simultaneous processing ski14 while at the same time promoting selective attention. These skilis 

are taught inductively with more global training taski and then "bridged" to the more specific 

tasks of reading. Research with versions of PREP date back as far as 1974 when Krywaniuk 



administered an early version of PREP to a sample fmm the same native community as was used 

for the present study . 
Krywaniuk's initial midy (1974; Krywaniuk & Das, 1976) used 1 I training tasks that 

emphasized successive more than simultaneous processing. These tasks did not include any 

bridging tasks. That is, they were context fiee of any academic subject matter. All of his subjects 

were underachieving Grade 3 and 4 students selected ftom the same population as the present 

study. Results showed improvement in the gmup that received training in task similar to those 

used in the PREP program. Impmvements were found in tenns of senal learning, visual short- 

term memory, and the Schonell Word Recognition Test. While this initial study demonstrated 

strong transfer to both cognitive measures and word recognition, the relative absence of content- 

specific remedial materials leads one to question whether even greater transfer might not have 

been possible if specific efforts were made to bridge the learning to academic materials. 

Even stronger evidence of the ability to transfer the learning of successive and 

simultaneous processing skills to reading can be found in a study by Brailsford, et al. (1984). 

They administered a remedial pmgram to hvo groups of leaming disabled children OJ=12 for 

each group) with either cognitive strategy training or remedial reading. Cognitive strategy 

training was performed in groups of two children who were instructed in successive and 

simultaneous processinp skills and encouraged to verbalize their strategies. They found that both 

groups improved over time on successive and sirnultaneous taslis in addition to reading 

comprehension scores. However, the cognitive strategy-training group had significantly greater 

improvement than the remedial p u p  on four of the cognitive tests including Memory for 

Designs, Serial Recall, Free Recall, and Digit Span Fonvards. Greater improvement on 

instructional reading levels on the Stanford Reading inventory was also found for the cognitive 

strategy-training group. The authon conclude that "the rernediation program taught the child to 

use active strategies for the organization, coding, memorization, and retrieval of information, and 

that these cognitive strategies are necessary in the reconstruction of meaning from print." 

(p.290). One limitation of the above study was that they also failed to utilize reading specific 

taski with the more global strategy training tasks. Also they failed to utilize a simple meanire of 

word recognition, vocabulary, or pseudoword reading. The~fore, we do not know whether the 

cognitive strategy training would have had an effect on these skills. For the purposes of the 

present midy, meanires of individual word reading, vocabulary, in addition to reading 

comprehension measures were included. 



It was not until Carlson and Das' (1992) study with "Chapter 1" children in California, 

that the present version of PREP was finalized. They conducted two separate studies, both times 

their sample consisted of children assigned to Chapter 1 programs. Assignment to Chapter 1 was 

based on low parental income, low SAT scores and teacher recornmendation. All children were 

generally underachieving. The fim study had 22 fourth Grade children in a remediation group 

and 15 in a comparison group. The second study, which was a replication and extension of the 

fim study, had 41 fourth Grade children in the remediation group and 37 in the comparison 

group. The remediation gmup received the PREP program with both global and bridging tasks in 

addition to regular Chapter 1 instruction, while the cornparison group received only Chapter 1 

instruction. They found that the PREP group, in both studies, made sipificantly more gains on 

both word identification and word attack than the comparison group. In fact analysis of reading 

scores suggested that the PREP group had accelerated their performance on these tasks. In rnany 

ways, the sample of native children chosen for the present study is vety similar to the sample of 

C hapter 1 children. At the very least Chapter 1 children and the present sample of native children 

are similar in ternis of level of achievement. The present study utilized many of the same tasks 

and pmcedures as used by Carlson and Das (1992) in order to replicate their finding. However. 

the reading measures for the present study differed from Carlson and Das. The present study used 

a group reading measure while Carlson & Das used individual word reading and word attack 

measures. 

A more recent study by Das et al. (1995) examined the efficacy of PREP with 20 

children in a remediation group and a control group of 3 1 children. They subsequently split the 

contml group into 2 groups with 18 who received the global training of PREP alone, and 13 

students who received the bridging training alone. They found that the rernediation group that 

combined both the global and bridging tasks of the PREP pmgram made significantly better 

gains in word identification and word attack than a no treatment control group. They note that 

this result is especially robust as the control group was enrolled in a special education classroom 

and mainly received literacy and phonics based intervention through direct instruction. They also 

note that the grooup that received global training alone made only slight gains in terms of word 

attack but not word identification while no gains were found in the group who received the 

bridging training aIone. In t e m  of improvement on cognitive tasks, the PREP group that 

received both global and bridging tasks only showed significantly greater improvement than 

controls in terms of Speech Rate and Planned Connections. The authoa suggested that they had 

too many testea, which may have resulted in a Iack of nandardized testing pmcedures and led to 



fewer irnprovements in cognitive skill. They suggested that future research exploring the efficacy 

of PREP with younger at-risk readers would be the next step. 

The PREP pmgrarn has also been tested cross-culturally on a Spanish sample of 36 nine 

and ten year old children (Molina et al., 1997). They found that a group rvho received PREP, with 

both global and bndging tasks, made significantly mater gains on cognitive tasks, oraI and silent 

reading, spelling and comprehension, than a control p u p  and a group who received only 7.5 houn 

of brïdging training only. This study seemed to replicate the finding of Das et al. study (1995) with 

a Canadian sample. This result shows the eficacy of PREP cross-culturally. 

Papadopoulos and Parrila (1998a, 1998b) conducted the most recent research utilizing 

PREP. They conducted a study with children identified as at-risk for reading difficulties in 

kindergarten. They compared the euectiveness of PREP over a "meaning-based" language 

ennchment program. Sixty-one Grade i children were administered PREP while 164 children 

received the meaning-based program. They found that the PREP group made significantly greater 

gains in Word Attack and Word Identification scores. They also found that there were three 

clusters of children with early reading difiiculties. The first cluster consisted of children who 

perfonned poorly on cognitive, phonological tasks in addition to reading difficulties. This group 

is often referred to "garden variety" poor readea. The second cluster of poor readers displayed 

high overall performance even on phonological coding tasks. They hypothesize that this group 

may have experienced reading dificulties due to low motivation. poor literacy home 

environments, or a "visual" deticit. The final cluster they Iabeled as ?rue dyslexies". This cluster 

pefiormed adequately on planning, attention, and simultaneous processing tasks but not so on 

successive processing and phonological tasks. 

A ment study on the effectiveness of PREP was performed by Martinussen, Kirby and 

Das (1998) with at-risk kindergarten children. They examined the eflectiveness of a training 

program that combined successive processing training and phonological awareness combined. 

Comparing this program to a meaning-based group and a contml group they found that students 

who received successive-phonological training combined led to higher scores on a phonological 

analysis task. 

A firrther example of the efficacy of PREP is found in a snidy by the same authors who 

e-xamined diEcult to remediate second Graden (Papadopoulos & Parrila, 1998b). This midy was 

a follow-up to the above study where students who continued to have dificulties in reading, 

despite over two years of formal remediation, were offered PREP. They showved that a majority 

of the dificuit to remediate chil- after receiving additional help with PREP, made 



significantly greater gains in their Word Attack skills but not in terms of individual word reading, 

comparecf to average children and never-remediated children. They conclude that, -although 

cognitive remediation is an effective way to arneliorate the reading ditficulties of an at-risk 

population, it is not a panacean (p.5). 

In summary, the research to date on the effectiveness of PREP seems to show that it is 

effective in improving both the cognitive skills necessary for reading as well as reading skills. It 

would seem that the pa t e s t  improvements have been consistently found on tasks that require the 

ability to decode words phonetically (i.e., Word Anack). Impmvements in Word Identification 

and reading comprehension tasks have also been reported but less consistently. PREP has been 

found to be effective cross-culturally, with economical ly d isadvantaged children (e.g. Chapter 1 

children), and with difficult to remediate children with reading problems. Despite this stmng 

evidence, PREP has not proven to be a panacea. In addition. the present version of PREP has 

never been tested on Canadian native children. 

Conclusions 

Clearly, the research has pointed repeatedly to the importance of phonoiogical skills in 

reading. However. ive also have evidence that phonological skills, while necessarv, may not be 

sufficient for the development of reading. A review of different models of reading acquisition 

fin& support for several models. However, the support is inconsistent and contradictory at times. 

In addition, most approaches to reading acquisition tend to be bottom up in nature. In contrast, 

Das, et al. (1994) have proposed a top-down rnodel which holds that there are underlying 

cognitive processes that mediate the development of any cognitive skiII, such as reading. 

In reviewing the literature on the various approaches to remediation, we can End many 

studies that report improvement in various reading skills or sub-skills fotlowing their program. 

However, Reading Recovery programs have been widely criticized for showing a lack of 

controls, generalizability of results, and for the jack of inclusion of phonologicat instruction. 

Metalinguistic or cognitive strategy approaches to remediation have also not fued \el1 under 

scrutiny, especially with less skilled or younger readen. It appean that these appmaches have 

their greatest utility in improving reading comprehension with readen who have adequate 

individual word reading skills to begin with. Finally, phonological approaches to remediation 

have generally shown positive mults. However, several researchers agree that phonological 

approaches to reading are necessary but not suficient to improve reading skiIl. 

What al1 of these approaches fail to addrea is the possibility that there are underlying 

cognitive processes that mediate the acquisition of skills necessary for reading ability to develop. 



PREP, on the other hand, takes into account the presence of higher-order cognitive processes and 

is based on a sound theoretical background and has a strongly rooted conceptualization. PREP 

has also shown consistently positive results thus far in the research. Despite this, the present 

version of PREP has never been tested for its efficacy with Canadian natives, a culturally unique 

group. This was the impetus for Part B of this research, i.e., the testing of PREP. 

Hwtheses 

There are five prirnary hypotheses for this portion of the research: 

There wiIl be a significant improvement in CAS scores following the administration of 

PREP. 

There will be a significant improvement in reading scores, as measured by Stanford 

Diagnostic Reading Tests and an informa1 Word Probe, over time following the 

administration of PREP. 

There will be a significant Time by Gmup interaction effect for CAS variables. In other 

words. students who receive PREP in addition to regular classroom instruction !vil1 have 

statistically greater gains in their CAS scores than a group who nceives regular classroorn 

instruction alone 

There will be a significant Time by Group interaction effect for SDRT and Word Probe 

variables. In other words, students who receive PREP in addition to resular classroom 

instruction will have statistically greater gains in their reading scores than a group who 

receives regular classroom instruction alone. 

Scores on selected CAS subtests at Time I can be used to predict the variability rvithin 

specific reading scores afler the passage of time and the administration of FREP. More 

specifically, it is evpected that simultaneous tasks wil1 have significant predictive ability for 

reading comprehension tasks and that successive tasks will have significant predictive 

ability for phonetic and individual word reading tasks. 



CHAPTER 8 

Methods & Procedures 

The Samde 

The participants and setting for this part of the research were selected €rom the sarne 

pool of subjects used in Part A. Two separate gmups of 14 children each (Total N=28) were 

chosen for the remedial portion of the research out of the original 52 subjects used in Pan A. 

Each group was matched for reading comprehension levets as measured by the SDRT at the start 

of the program as well as for gender and age. Closer examination of the data using t-tests 

revealed that the two groups did not differ significantly fiom one another on any of the SDRT 

measures at pretest. One subject from Group 1 had to be dropped €rom the study as the parent 

rescinded their consent. This yielded a sample size of 27 for final analysis. Group 1 consisted of 

8 boys and 5 girls with a mean age OF 107 months (8 years I I  months) while Group 2 consisted 

of 6 boys and 8 girls with a mean age also of 107 months (8 years 1 1 months). 

Subjects were selected according to the following criteria. First, based on SDRT reading 

comprehension scores, subjects were rank ordered. From this rank ordering an equal number of 

subjects were selected from the top and bottom of the distribution untii 28 children had been 

selected. These children were then divided into two p u p s  to roughly match according to ability 

level, age, and gender as previously mentioned. Only those children whose parents had signed 

consent forms or equivalent were included in the remediation phase. 

Research Desien 

As these children were received from the fint phase of the research, al1 of them had 

received the same psychometric measures as described in Chapter 3 prior to the remediation 

phase. A control wait-list design was used to examine the effectiveness of the remedial program 

chosen for this study (see Chapter 6 for description and rationale for the remedial program). The 

following ftow chart will illustrate the design, tirnelines, and measures used for this portion of 

the study (See Figure 8.1). 



Figure 8.1 Control Wait-List Design UtiIized for Part B 

Gmup 9 [PREP]. 
Group 2 le 1 1 [ Group 2 1 

(January 19 

Word Prot 
CAS 

Word Probe 

Note: CTCS = Canadian Test of Cognitive Skills; SDRT= Stanford Diagnostic Reading Test; 

CAS= Cognitive Assessment System; PREP=PASS Reading Enhancement Program; Also note 

that both Group 1 & 2 were tested at each level of testing. 

*SDRT was administered in May of 1994. 

The Remedial Program 

The remedial pro-- for this phase of the research was specificaIIy designed to help 

midents improve the cognitive skills necessary for reading. The remedial prograrn is based on the 

same theoretical mode1 as the Cognitive Assessment System. That is. the pmgam has its 

theoretical roots in the Planning, Attention, Successive and Simultaneous (PASS) theory of 

intelligence. For this reason the program is referred to as PASS Reading Enhancement Prokgam 

or PREP for short. The following will descnbe the actual tasks involved in PREP as well as the 

remedial process used for this study. 

PREP. PREP provides nnictured tasks that are aimed at developing and improving 

internalized strategies for successive and simultaneous processes. Detailed descriptions of PREP 

can be found in Das et al.( 1994), Das (1 993), and Das et al. (1995). The specific goals of PREP are 

for improvements in successive and simultaneous processing as they apply to reading skills. Das et 

al. (1994) have referred to improvements as reflected by the corresponding tasks of the CAS as "far 

transfer" and improvements in reading, spelling, and comprehension as "very far transfer" (p. 173). 

The present research \vas designed to test PREP's success in both far transfer and very far transfer 

as reflected in the assessment instruments used for this study. Far transfer would be reflected by 

signficant improvement in the CAS subtests and very far transfer by impmvements in SDRT and 

Word Probe scores. 

ûriginally designed with IO tasks (6 successive and 4 simultaneous), PREP provides hvo 

types of training for each ta& The gI06al training provides children with the opportunity to leam 

generai successive and simultaneous processing strategies. The emphasis is on helping chiIdren to 



intemalize these strategies in their own wvay in order to maxirnize generalization and facilitate 

tramfer. In the tradition of Vygoüky, verbal mediation is the vehicle used to accomplish the 

intemalkation of giobal strategies (Das, 1992). The second type of tasks is bridging tasks. Bridging 

tasks pmvide training for applying the global processing strategies to the specific academic skills of 

reading. As such, the tasks contain procedures such as  rehearsal, categorization, monitoring of 

performance, prediction, revision of prediction, sounding and sound blending, etc. Both global and 

bridging tasks are furthet subdivided into three levels of difficulty. 

For the present research, only 8 of the original I O  tasb were utilized. These tasks were 

chosen on the basis of recommendations fmm remediaI teachers who have administered the PREP 

program in the past A penon trained in the use of PREP administered the remedial pro-mm. The 

remedial program requires 15 onehour sessions to be completed. These sessions were run with 2 

childen at a tirne with sessions being run hvice per wveek. The following is a brief description of 

each remedial task used in this study: 

Transportation Gtobal. In this task, the students were show a strip of pictures of 

different vehicles. After they looked at the full strip, and then at each picture in its place on the 

mavix individually, the pictures were covered. Students were then asked to reproduce the order 

with individual pictures on a blank matrix. The correct pictures were mixed together with five 

distracters. Level 1 contained six items with four pictures per item. Level 2 contained six items. 

three with four pictures and three with six pictures per item. Level 3 contained six items tvith six 

pictures for each. Pattems change from simple to more compler with each type of vehicle and 

color creating the pattern. 

Transportation Bridging L In this task, the students were show a word in a straight-line 

matrix. ARer they saw each letter individually in its matrix position, the word tvas covered and 

the -dents were asked to build the to rd  using individual Ietters. The letten provided included 

the correct ones as well as five distracters. The students were then asked to read the word. As 

they were working in pairs, subjects took tums reading the words. The subject wvho did not read 

the word was asked to help verify, in a collaborative non-pmsured way, whether hidher partner 

had read the word correctly. The verifkation process was done so that both students could 

participate in any one =media[ task, thus ensuring better attention and participation. 

T r ~ p o t t u t i o n  Bridging II. In this task, a series of car& with individual words was 

placed in front of the students. Related words wvere arranged in alternating or more complex 

patterns. The students were helped to read the wvords when necessary and asked to repeat them a 

number of times. Afier the words were rernoved, the students repeated them in order. At Level I ,  



four rvords were presented at a tirne, increasing to a maximum of eight at the end of Level3. The 

students looked at the word cards in order fotlowing each item and picked out the related pairs. 

Students were then asked to discuss the pattern used. 

Joining Shapes - GlobaL In this task, the students used a printed arrangement of shapes: 

rows of triangles, squares and hexagons alternating with rows of circles. They were given one 

main rule to follow. That is, they were told that straight lines connecting shapes must always pass 

through a circle. Second, they were asked to listen to directions about how to join specific shapes 

but always foliowing the fim rule. Third they were required to draw Iines connecting the shapes 

as instructed For e.mple. the examiner may inamct the child to join a triangle to a square. The 

child would then draw a line starting from the triangle, going through a circle and ending on the 

square. 

Joining Shapes - Bridging. In this task, which parallels the global task and look much 

like a word-search puzzle, the students were asked to follow niles similar to those for the global 

task. However, for this task they were asked to join letten diagonally in sequence to form words. 

Once they drew the lines they were asked to read the word. 

FVindorv Sequencing - Global, In this task, a series of colored circles and squares were 

shown to the students, one at a tirne' through a window arrangement. Using the required shapes 

with no distracten, the students then reproduced the sequence. Level I has only one color, Level 

3 only one shape. and Level3 has variation in both color and shape. 

Window Sequencing - Bridging. The identical format was used for this task, with 

students seeing the letters of a word through the window apparatus. They then had to repmduce 

the word with individual letters and read the word. 

Connecring Letters - Global. In this task, five pain of letten were aligned horizontally 

on opposite sides of the page. A meandering line joins a letter from one side of the page to a 

letter on the other sîde. All five Ietters on one side are joined, by intertwining lines, to the letten 

on the other side. The student is required to follow the Iine with their eyes, identifying what pairs 

of letters are joined. Level 1 items are joined with colored lines while in Level 3 al1 lines are 

black with distracter lines included. 

Connecting Letters - Bridgnig. In this task, the lines joining the letters on either side 

have letten along the strings that make specific words. The students follow the strings with their 

eyes, identi9ing the five words on each sheet Level i items begin with three-letter words and by 

the end of Leve13 seven-Ietter words are used. Colored lines join ail items in this task. 



ReIa~ed Memoty Set - Global. In this task, the outlines of the front of three animals were 

shown. The students are then shown the back of one of the animals, with an intervening space, 

and must verbally identiQ and justifjr which animal front it matches. At Level 1, animals with 

stripes and spots are included and by Level3 many animals that look more similar are included. 

ReIated Memory Set - Bridging. In this task, the students were show three word 

beginnings, with one word ending on the other side of the page. The students were asked to 

verbally identiQ which beginning fit with the ending Ietters in order to make a word, They did 

this without putting the h n t  and back units together. Words were separated into onset, rhyme 

units, or syIlable units. 

Matrices - Global. In this task, students were first shown numbers, then letters, in a five 

cell matrix in the shape of a cross. Each matrix is displayed for 5 seconds as the instructor points 

to a11 five cells in a variety of different sequences. The rnatrix is then covered €or 5 seconds. 

After this, the students were asked to name the sequence in order as the instructor pointrd to each 

cet1 of a matrix. 

Matrices - Bridging. In this task, the matrir cells contained four related words and one 

unrelated word. The students went through the sarne process as in the global task of rernembering 

the words in sequence. After the words were identified correctly, the students are asked to 

identib the related words and explain how the words were related, as wel[ as why the unrelated 

word did not fit. 

Sentence Verification - Globui. In this task, the students were show two. three or four 

pictures. They were then given a card with two or three sentences relating to one of the pictures. 

The students were asked to identib which picture matched the text. 

Sentence Verifieation - Bridging. In this task, the students were siven one picture with 

NO, t h e ,  or four brief sets of text. They were then asked to choose the text that rnatched the 

picture context 

Tracking - Global. For this task, a map was presented to the students. The map was 

displayed about an a m ' s  Iength from the students and contained identicai houses with numbers, 

identical mes with lette6 and a meet grid. The audents were then given three cards, each 

containing a different house and the minima1 street grid necessary to allow identification of a 

specific house. The elapsed time required by the students to identifi the house number or the tree 

Ietter for al1 three car& was recorded. Three sets of three cards each were presented foflowing 

this format ï he  children were then asked to go thmugh a training process involving three 

different strategies and then repeat the process with the nine original cards. Levels 1 and 7 use 



the houses and mes, respectively. In Level3, a map was displayed with only squares containing 

letters and lines connecting them to the starting point. The cards in Level 3 have the same line 

and box configuration as in previous levels? but the letten were missing. Students wvere then 

asked to identiQ the letters. 

Trocking - Bridgng. In this ta&, a map of West Edmonton Mail wvas displayed with 

various symbols (e.g. a bookstores identified by a book symbol). ïhe  students were given a story 

card containing a list of tasks to be accomplished at the mall. They were then required to 

complete the imaginary taski by planning and demonstrating the most efficient route by tracing it 

with their finger on the map. For Level2, students were shown a line drawing of a playground. 

The students read a story about three boysfor girls at the playground and had to identi. where 

one of the children was hiding on the basis of various positional cues. Level 3 used the West 

Edmonton MaIl map again with more complex tasks. 

The Remediation Process 

Research Assistant. A paid research assistant conducted al1 of the remedial classes. The 

assistant was not formally trained as a teacher but was given formal instruction in the 

administration of the PREP pro-am. This particular assistant might be equivalent to a volunteer 

teacher's aid in terms of her background and experience. Instruction of the PREP program 

consisted of an instructional video describing the program in general, as wvell as independent 

instruction fmm a peson with particular expertise in administering and training others in the 

administration of PREP. Instruction of the research assistant involved 2 fuI1 days of face-to-face 

instruction as well as being observed by the miner during administration of the PREP. 

Remediation Schedule. All 27 children were required to complete 15 rernedial sessions 

over the course of several weeks. One exception occurred in Group 1 as one student went on 

extended holidays in Decernber and missed the last three sessions. Due to tirne constraints these 

sessions could not be made up. For Group 1, al1 of the remaining students completed 15 sessions 

between October 20 and December 16. Similady, Group 2 students completed 15 sessions 

between January 3 2 and April I 3. 

As mentioned above, 2 sessions occurred every week, and children attended sessions in 

pairs that were gender-matched (i.e., girls werr always paired with girls and vice versa). Due to 

the dropout subject in Group 1, one boy received individual instruction for 3 sessions. 

Record Keainq. DetaiIed records of student progress were kept for each student over the 

course of remediation. These records included daily records of performance on the various tasks 

and number of items passed for each task. Which level each mident completed \vas also 



recorded. Anecdotal information, in the form of teacher or student comments regarding the 

effectiveness of PREP, was also gathered. 

Statistical Procedures 

Several statisticai methods were utilized to examine the effectiveness of PREP. First, 

descriptive statistics were caiculated for each =media[ group. Secondly, groups were compared 

for differences on SDRT, CAS, and Word Probe using t-tests at Time 1. This was done to test 

whether the groups were properly selected for equality fiom the outset. To examine the 

effectiveness of the remedial program, several repeated measures Time by Group ANOVAs were 

run. However, due to the problems with the Tinte I administration of SDRT subtests. the 

repeated measum ANOVA only involved changes from Time 2 to Tirne 3. As there was greater 

confidence in the reliability of the CAS subtests and Word Probe results, al1 three Time intervals 

were included in the repeated measures ANOVA. Due to small sample sizes, MANOVA could 

not be perf'ormed as it violated the assumptions and statistical powver would have been too weak. 

Of primary interest for this phase of the research is the examination of Time X Group 

interactions. That is, in order for the PREP program to be shown effective there should be group 

differences depending on when they are tested, either Time 1, T ime 2 or Time 3. More 

specifically, Group 1 should show more relative improvement at Time 2 while the groups should 

be equal at Time 3 assuming the groups were relatively equal at Time 1. Another possibility is 

that Groupl may continue to make gains at the same Pace as Group 2 such that they maintain 

their dative difference from Post-test 1 to Post-test 3. Post Hoc cornparisons were pedormed to 

detemine where significant gmup difference would occur. All inferential statistics were 

perfomed utilizing the standardized data from CAS and the SDRT, while raw data were used 

from the Word Probe. 

An alpha level of -05 was chosen for al1 statistical tests for the purposes of reponing. 

Where tests had significance levels benveen -05 and .IO, these are reponed as non-significant 

with the p value in parentheses available for the reader. 

As there were few significant Interaction effects utilizing ANOVA, the data were further 

exarnined in two different wvays to explore trends within the data. These secondary analyses 

consisted of calculating change scores and looking graphically at the change in scores over time 

based on group. Due to the small statinical power in these tests, these results are placed in 

Appendix C. These analyses heIped to illustrate that there were clearly vends towards 

improvement for either p u p  on SDRT measum. CAS subtests or the infomal Word Probe. 



These trends may not have been of suficient magnitude to elicit a significant result on the 

ANOVA results due to small sample sizes. 

A standard multiple regression analysis was performed on the data to address researrh 

hypothesis six Given the small sample size (N=28), and the number of independent variables 

(Le, six CAS subtests), this sort of anaiysis just meets minimal criteria to ensure validity of the 

resuits. That is, for statistical significance the minimum sample size recommended is 5 cases per 

independent variable (Norman & Streiner, 1994; Tabachnick & Fidell, 1989). However, since 

there was a greater degree of control over the quality of test administration for this analysis there 

is greater reliability in these results. There were several assumptions made which guided the 

choices for how to enter independent variables and in which order. At frrst, a standard regression 

with al1 CAS variables wvas performed to detemine how much cumulative van*ance could be 

accounted for in reading scores. Following this, variables were entered based upon the strongest 

correIations with the dependent variable. The decision to utilize Time 3 SDRT and Word Probe 

scores \vas made as Part A had revealed problems inherent in the Time 1 SDRT results. The 

specific nature of these problems was discussed in detail in Chapter 5. While SDRT change 

statistics would have been preferred, the choice to use Time 3 SDRT scores was the best 

alternative 

There were aIso several additionat exploratory post-hoc analyses that were conducted on 

the present data. However, as these analyses do not directly address the research hypotheses, they 

are also presented in Appendix C. 



CHAPTER 9 

Results 

Pretest Analyses 

Group statistics at pretest and the comsponding independent t-test results are presented 

in TabIes 9.1 and 9.2. From this table it cm be seen that there were no significant differences 

beoveen groups at pretest on any of the measures. The only near significant difference benveen 

groups (p=.08) occurred for Figure Memory where Groupl outperformed Group2. In terms of 

general trends, there was a tendency for Groupl to score slightly higher on many of the mesures 

at pretest. More specifically, Group 1 scored higher on al1 CSI measures, simultaneous measures, 

and only marginally higher on Phonetic Analysis and Auditory Discrimination. As already 

mentioned, none of these differences were statistically signiticant. 

Table 9.1 

Gmup Statistics and Independent T-test Results at Pretest for the Entire Sample for CTCS 

GROUP N - M - SD E * 

Sequences 1.00 1 I 335.18 75.85 

2.00 12 296.00 55.33 177 

Analogies 1 -00 1 1  3 77.64 54.6 1 

2-00 12 377.17 45.03 .982 

Non Verbal 1 .O0 1 1  356.64 57.35 

2.00 12 336.92 43 -48 .368 

Memory 1 .O0 1 1 503 -45 75.54 

2.00 12 474.25 5 1-47 297 

Verbal 1.00 11  32136 84.73 

2.00 12 278.58 75.63 217 

Total 1 .O0 11  384.45 43 -98 

2.00 12 356.58 38.53 . 123 

* two-tailed, unequal variances assumed. 



Table 9.2 
Group Statistics and Independent T-test Results at Pretest for the Entire Sample for Aee. 

Attendance, and CAS subtests 

GROiiP N - M - SD El * 
Age(months) 

93attend 

WPROBEl 

PLAN1 

MAT1 

FIGMEM 1 

EXATlTJ 1 

EATNWTI 

WSER1 

SPRTl 

ADSS 

PHSS 

AVSS 

TCSS 

* tw-tailed, unequal variances assumed, 

Presented in Table 9.3 are descriptive statistics by Group at Tirne 2. From this Table we 

cm see that there \vas a general trend for Gmupl to have the advantage on a rnajority of 

measures. It should be noted that these differences rvere tested for significance in the section that 

contains the ANOVA models. 

Similady, Table 9.4 contains descriptive statistics for both groups at Tirne 3. Note that 

Gmup 1 tended to maintain its trend of better scores than Group 2 for a majority of rneasum. 

The CAS data in tabIe 9.4 are presented in tems of rarv data. 



Table 93 

Descn~tive Statistics for CAS. SDRT. and Word Probe at Time 2 by gr ou^. 

GROUP N - M - SD 

* two-taited, unequal variances assumed. 

It was decided that some presentation of the data in a normative fashion would provide 

greater meaning for the reader. Therefore, the present sample was cornpared to a standardization 

sample. The standardization group \vas the same group that was introduced in Part A. To present 

the data in a normative fashion, each CAS score \vas translated into a comparable metric to the 

standardization sample and then standardized. In some cases, this meant that a slightly different 

mesure was used. For example, in the above tables. the planning result is the total time taken for 

al1 subtests in seconds. Conversely, the standardization data is based on the total time for subtests 

4 through 8 only. In a similar wvay, expressive attention values in the above tables represent the 

totaI time it took for the subject to complete cards 4, 5 and 6. Convenely, the standardization 

data is based on the tirne for Card 6 only. Therefore, Card 6 represents the time on the 

interference portion of the task. Esentially, each m u  score was uansformed into a deviation 

score according to the fornulas p~sented in Chapter 3. These transformations alwvays ensured 

that hi& scores represented better performance and low scores poorer performance. 



Subsequently, deviation scores wvere transformed to a more familiar metric, namely Standard 

Scores, with a mean=100 and Standard Deviation4 5. 

This was done using the formuia: 

Formula 9.1 : 1 OW(deviation score* 1 5). 

Table 9.4 

Descri~tive Statistics for CAS. SDRT. and Word Probe for both Grouos at Time 3. 

GROUP N - M - SD 
WPROBE3 1 .O0 14 

hvo-tailed, unequal variances assumed. 



The culmination of the transformations fiom Formula 9.1 for Time 1, Time 2 and Time 3 

are presented in Tables 9.5,9.6 and 9.7 respectively. 

Table 9.5 

Standardized ' Descriptive Statistics for CAS Measures bv gr ou^ at Pretest 

GROUP N - M - SD 
PLANIIQ 1.00 14 9 1 -46 12.27 

2.00 
MAT1 IQ 1-00 

2.00 
FIG 1 IQ 1 .O0 

2.00 
WSERIIQ 1.00 

2.00 
SPRT 1 IQ 1 .O0 

2.00 
1 JQ I -00 

2.00 
' Mean= 100, SD= 1 5; * two-tailed; unequal variances assurned 

Tabte 9.6 
Standardized " Descriptive Statistics for CAS Measures bv Group at Time 2 

GROUP N bl SD 
PLAN21Q 1.00 13 96.83 15.67 

2.00 14 97.20 7-48 
' Mean= 100, Sû= 1 5; * two-tailed; unequai variances assumed 



Table 9.7 
Standardizeda Descriptive Statistics for CAS Mesures bv Group at Time 3 

GROUP N - M - SD 

PLAN3IQ t .O0 14 99.3 1 12.86 
2-00 14 10636 6.38 

MAT3IQ 1 .O0 14 97.2 1 1 1 .O0 
2.00 14 95.53 9.36 

FIG3IQ 1 .O0 14 102.75 1 1.85 
2.00 14 95.97 7.20 

E A U Q  1 .O0 14 87.66 29.25 
2.00 14 8935 14.4 1 

WSER31Q 1.00 IJ 98.55 15.03 
2.00 14 98.22 10.86 

SPRT3 IQ 1 .O0 14 99.60 13.87 
2.00 14 98.46 7.19 

Mean= 1 00, SD= 15; * nvo-taiIed; unequal variances assumed 

CAS and Word Probe ANOVA Results 

The data from Timel, Time 2 and Time 3 were all analyzed for Group, Time. and 

interaction effects using several repeated measures ANOVAs. The main tinding of interest with 

these analyses was whether rhere rvould be an interaction effect benveen Group and Time. An 

interaction effect would show that PREP had a variable effect on each Group. The ANOVA 

utilized a nvo (Group) by three (TIME) rvithin subjects design with CAS subtests and Word 

Probe used as a separate dependent variables. This resulted in 7 separate ANOVA's. 

Results are presented in the following order, CAS subtests, Word Probe, and lady 

S D N  subtests. Table 9.8 show the within subjects results of the repeated measures ANOVAs 

with each CAS mesure and Word Probe used as the dependent variable. In ternis of Time 

effects, there were significant results (pC.05) for al1 variables except Expressive Attention. In 

each case, a significant Time effect consisted of improved scores over tirne. In tenns of 

interaction effects (Le., Time * G ~ o u ~ ) ,  the results were non-significant for all CAS variables. 



Table 9.8 

ResuIts of Re~eated Measures T[ME bv GROUP ANOVAs with CAS Measures and Word Probe 

as the mendent  Variables? 

Dependent Variables Source Type I.iI Sum df Mean Square F e 
of Squares 

Planned Connections TIME 7290920 2 36454.60 19.689 -000 

TIME * Group 240.66 2 70.33 -038 -963 

Error (TIME) 92576.58 50 1851.53 

Expressive Attention TIME 66 I -80 2 330.90 ,740 ,482 

TIMESGR0UP 8432 2 42.16 .O94 .910 

Error (TIME) 22346.33 50 446.93 

Speech Rate TIME 9592.85 2 4796.47 25,086 .O00 

TIME * GROUP 740.1 1 2 570.06 1.935 .155 

Enor (T'ME) 9559.86 50 191.20 

Word Series TIME 599.72 2 199.86 6.383 ,003 

TIME * GROUP 6.96 2 3.48 . 1 1  1 .895 

Error (TIM E) I565.45 50 31.31 

Figure Memory TIME 82.40 2 41.20 9.84i .O00 

TtME * GROUP 1 1-95 2 5.96 1.425 ,350 

Error (TIME) 209.3 1 50 4.19 

Matrices TIME 65 3 3  2 32.67 4.203 .O21 

TIME*GROUP -15 2 0.07 .O10 .991 

Error (TTME) 388.57 50 7.77 

Word Probe TIME 12791.529 2 6395.764 15.867 .O00 

TIME* GROUP 19 13.455 S 956.727 2.373 ,104 

Error (TIME) 20 154.8 1 7 50 403 .O96 

a Design: Intercept+GROUP Within Subjects Design: TiME 

Between Subject effects, or Group differences, for each CAS variabk and Word Probe 

were dso anatyzed. With the exception of Figure Memory (F(1,25)=1 1.85, p==.002), there were 

no sigificant benveen subjects effects, for any of the CAS subtests. For Figure Memory the= 

was a significant difference, across al1 testing times, between Groupl and Groupl, in favor of 

Groupl. Recall that the t-test r~sults for Figure Memory rvere near significant at pretest (See 



Table 92) where Groupl had a slight advantage. At Tirne 2, a t-test revealed that Group 1 had a 

significantly higher score on Figure Memory than Gmup 1 (p=.OI). 

CAS Change Statistics 

In order to examine the effectiveness of PREP for improving scores on CAS. a change 

statistic was cakulated. This statistic was calculated by subtracting initial performance on each 

CAS variable from their performance at PostTestl and PostTest2 respectively. That is, the 

formulas used to determine the change in CAS scores were: 

Formula 9.2: Tirne 3 Score - Time 1 Score 

Formula 9.3 Time 2 Score - Time 1 Score 

Formula 9.4 Time 3 Score - Time 2 Score 

In this way, positive scores would represent improvement over time while negative 

scores would represent poorer performance over the .  Sepanite change scores were calculated 

for each CAS variable and for each individual using standardized scores. Descriptive statistics 

for these manipulations for each group are presented in Table 9.9. 

From the Table 9.9 we can see that, on the whole, there were positive changes in scores on CAS 

variables over tirne and both groups were roughly equivalent in terms of the ovenll gain in score 

From time to time. Some exceptions included the Speech Rate Test from Time 3 to Time 1 where 

Group 1 made greater gains than GroupZ. In order to test whether these differences between 

gmups were significant, the above statistics were subjected to independent sarnples t-tests. 

Results were non-significant between groups for all CAS variables (p>.lO) with the exception of 

Speech Rate from Tirnel to Timd (~2.365, p4.02) and a near significant difference for Figure 

Memory from Time 1 to Time2 (~1.762, ~~0 .09) .  As can be seen from Table 9.9. for Speech 

Rate. Group I improved by over 18.9 standardized points from Timet to Time3. while Group? 

only improved by 8.6 points for the same time period. Similarly, for Figure Mernory from Timel 

to Tirne?, Groupl improved as a group by more than 7 standardized points whiie GroupZ had 

only negligible irnprovement for the same time period. Also, with the exception of Expressive 

Attention, Gmupl always showed greater gain from Time 1 to Time 2 compared to Gmup2. As 

Groupl received PREP over this tirne period while Group2 did not, these results provide some 

evidence that PREP may have had a positive and differential efKect for some of the CAS 

variables. 



Table 9-9 

ûescri~tive Statistics for Changes in Standardized CAS Scores over Time Presented by gr ou^ 

CAS Variable GROUP N - M - SD 
Change Scores from Time 1 to Time 3 

Matrices 1 .O0 14 3.21 12.28 
2.00 14 4.1 1 13.28 

Figure Memory 1 .O0 14 5.08 15.5 1 
2.00 14 4.20 10.92 

Speech Rate 1 .O0 14 18.90 10.23 
2.00 14 8.6 1 12.66 

Word Series 1 .O0 14 4.70 9.27 
2-00 14 4.85 6.82 

PIanned Connections 1 .O0 14 7.86 12.83 
2-00 14 9.55 10.75 

Expressive Attention 1-00 14 -6.53 18.95 
2.00 14 4 3  18.75 
Change Scores from Time 3 to Time 3 

Matrices 1 .O0 13 1.1 1 13 -72 
2.00 14 1.17 12.30 

Figure Memory 1 .O0 13 -93 9.55 
2.00 14 4.08 10.43 

Speech Rate 1 .O0 13 5.35 3 -65 
2.00 14 1 25 8.60 

Word Series 1 .O0 13 2 9 7  8.37 
2.00 14 3.13 7.48 

Planned Connections 1 -00 13 2.76 1 1.68 
2.00 14 5.15 1 1.48 

Expressive Attention 1.00 13 - 1 -96 17.76 
2.00 14 -1.17 16.03 
Change Scores from Time 1 to Time t 

Matrices 1 .O0 13 3.0 1 1 1.57 
2-00 14 2.94 15.75 

Figure Memory 1 .O0 13 7.68 10.06 
2.00 14 J2 12.06 

Speech Rate f -00 13 1 1.88 9.26 
2-00 14 7.3 6 16.63 

Word Series 1 .O0 13 3 .O5 7.9 1 
2.00 14 I -73 8.54 

Planned Connections 1 .O0 13 5 .25 1 1.94 
2.00 14 4.40 1 1.57 

Expressive Attention 1 .O0 13 -2.04 1 2-24 
2.00 14 -73 t 7-89 

Column Averages 1 -00 14 5.54 6.5 1 



Despite the generally positive changes in CAS scores over time, what the above results 

do not show is how individuals perfomed over tirne. That is, while there were group changes 

that were positive there were still individuals who either showed no change or even showed 

decreases over time. Table 9. IO  shows the number of individuals who showed zero or negative 

changes h m  Time 1 to Time 3 on CAS subtest. This table aptly illustrates how a significant 

proportion of the entire sampk failed to show improvement, despite the passage of tirne and the 

administration of PREP. This was most noticeable for Expressive Attention where over Iialf of 

the subjects failed to show improvement. The Matrices subtest was similar in that 43% of the 

subjects failed to show improvement. 

Table 9. t O 

Number of children with zero or negative change scores from Time 1 to Time 3 on CAS 

variables bv Group. (N=28) 

Group Matrices Figure Speech Word PIanned Expressive 

Memory Rate Series Connections Attention 

Totals 12 10 5 9 7 13 

% of Total 43% 36% 18% 32% 25% 53% 

Word Probe Change Statistics 

Change scores were also calculated for Word Probe scores and these are presented in 

Table 9.1 1. Table 9.1 1 shows clearly that there was improvement over time for each group and 

that there was a trend in the expected direction for each group to have relatively greater 

improvement in the number of words they could decode depending on when they received PREP. 

Also of note was the large standard deviations which in most cases exceeded the means. These 

indicate wide variability h m  student to student in terms of how many new words they could 

successfilly decode following PREP. In terms of range over the entire time interval, Group 1 had 

change scores fiom -4 to 78. Similady, Group 2 had change scores ranging h m  1 to 168 new 

words learned, This large variability may have to do with the choice to establish a cutoff. 



Table 9.1 1 

Descriptive Statistics for Changes in Wod Probe Scores over Time Presented bv Group 

GROUP N - M - SD 
Chanee Scores h m  Time 1 to Time 2 

Change Scores h m  Time 2 to Time 3 

1 13 6.46 8.25 

Chanee Scores h m  Time 1 to Time 3 

1 14 26.64 24.02 

The above results can be seen more clearty in Figure 9.1 below. When the above figures 

are subjected to a repeated measures ANOVA the result approached significance (F(7,21)=2.59. 

p=.09). Fmm this Figure we can see that Group 1. who received PREP from Time 1 to Time 2. 

improved at a greater rate than Group 1. Convenely, Group 2 improved at a geater rate than 

Group I from Time 2 to Time 5 when they received PREP and Group 1 received only replar 

classroom instruction, Whik there is no cross over, the expected trend towards interaction \vas 

clearly observed. 

Reading ANOVA Results 

Presented next are the within subjects ANOVA results with SDRT measures as the 

Dependent variables (see Table 9-12). UnIike the ANOVA results for CAS subtests, this anaIysis 

only included results fiom Time 2 to Tirne3 as the administration of Time reading scores \vas 

suspect. In terms of Time effects, Table 9.12 shows that there was a significant effect for every 

reading measure with the exception of Phonetic Anaiysis. This means that there was a sipificant 

improvement in reading scores fiom fime 2 to Time 3 regardless of group. In terms of 

interaction effects, there wevere no sipificant results for any of the reading measures. 

Beîween subjects effects for the repeated measures ANOVAs with SDRT as dependent 

variables were all non-significant for all reading measures. 



Figure 9.1 

Word Probe Raw Scores Over Time and by Group 

1 

TlME 

GROUP 

Table 9.12 

Results of Repeated Measures Tirne (2) bv Grouo (2) ANOVAs with Reading Measures as the 

Dependent Variables.' 

Dependent Variables Source Df Mean Square F Sig. 

Auditory Discrimination TlME 1 874 1 -80 8.071 .O09 

TIMES GROUP 1 3 -87 .O04 ,953 

Error (TIME) 25 1083.18 

Auditory Vocabulm TIME 1 5 162.5 1 17.06 ,000 

TiME* GROUP 1 5.62 .O19 393 

E m r  (T'ME) 25 

Phonetic Analysis TIME 1 3489.29 4.008 .O56 

TIME* GROUP 1 257.88 296 591 

Error (TIME) 25 870.48 

Reading Comprehension TIME 1 35 1643 19.94 .O00 

TlME* GROUP 1 309.23 .232 .635 

~ ~ r o r  (m) 25 1763.61 

a Design: 1nterceptI;ROUP Within Subjects Design: l ï M E  



SDRT Change Statistics fi-orn Time 2 to Time 3 

In order to more closely examine the changes in SDRT scores over time, change statistics 

were calculated for SDRT subtests using the same formulas as were used above (nameIy 

Formulas 9.2 to 9.4) on SDRT standard scores. However, only scores from Time 2 to Time 3 are 

inctuded in the analysis for the same reason as specified in the ANOVA section. The result. of 

these calculations for each group are in Table 9-13, 

From Table 9.13 fiom Tirne2 to Time3, scores showed general improvernent on al1 

SDRT subtests. This result was expected as the influence of tirne, education, and PREP should 

have resuIted in positive gains over this time frame. 

Table 9.13 

Descriptive Statistics of Changes in SDRT Standard Scores from Tirne2 to Time3 for both 

Grou~s. 

SDRT Variab tes GROUP N - M - SD 

Auditory Discrimination 1 .O0 13 26,0000 45 A03 7 

2.00 14 24,9286 47.5736 

~uditorf~ocabulary 1 ,O0 13 18.923 1 202092 

2.00 14 20.3 143 28.0SSJ 

Phonetic Analysis t .O0 13 20.16 1 5 44.9882 

2.00 14 1 1,7143 38.4676 

Total Comprehension 1 .O0 11 60.1818 58.7653 

2.00 13 48.46 15 59.9063 

Prior to the regression analysis, comlations were calculated between Time L CAS 

Subtests and Time 3 SDRT and Word Probe scores. As there were a total of 30 correlations 

calculated, it was decided to present only the significant comlations in Table 9.14. The entire 

conelation matnx cm be found in Appendix C. In Iooking more closely at the resuIts in Table 

9.14, there were three significant findings that involved CAS variables at Time 1 and SDRT 

van-ables at Time 3. Given the relative position in time and given that CAS variabb are 

pomilated to be higher order factors, these findings may speak directly to the question of 

predictability. Fim, Auditory Vocabulary scom at Tirne 3 wvere significantly positively 

correlated with both Word Series (p=.067) and Figure Memory (p=.056) at Time 1. This 



indicates that those who performed weII on the successive task of Word Series and the 

simuItaneous task of Figure Memory, tended to show better performance on Auditory 

Vocabulary afier the administration of PREP and the passage of time. Convenely, as ivas 

previously mentioned, Tirne 1 Expressive Attention scores were significantly negatively 

comlated with Auditory Vocabulary scores at Time3. Therefore, this suggests that those 

students, who perfomed well on successive and simultaneous tasks, but relatively poorly on 

Expressive Attention, were most likely to show good performance on Auditory Vocabulary after 

they received PREP. 

Table 9.14 

Significant Correlations @<. 10) between Time I CAS and T ime 3 Reading Variables. 

Variable 1 (CAS) Variable 2 (SDRT) f LZ 

Figure Memory Time I Auditory Discrimination Time 3 0.382 0 .O49 

Figure Memory Time 1 Auditory Vocabulary Time 3 0.3 72 0.056 

Matrices Time 1 Total Comprehension Time 3 0.59 1 0.00 1 

Speech Rate Time I Phonetic Analysis Time 3 -0.344 0.079 

Word Series Time 1 Phonetic Analysis Time 3 0.390 0.044 

Word Series Time 1 Auditory Vocabulary Time 3 0.395 0.04 1 

Regression ana'ysis was performed utilizing various combinations CAS subtests as 

independent variables in order to determine which CAS variable or combination of variables 

successfulIy predicted the Time 3 reading scores as measured by SDRT and the informal Word 

Probe. Presented in Figure 9.2 is a summary diagram illustrating which CAS variable or 

combination of variables at Time 1 had the best predictability of the various reading scores at 

Time 3. A m v s  drawn indicate which variables contributed significantly to the predictability. 

Numben over the amws represent the standardized Beta coefficients for the regression equation. 

In al1 cases, standard multiple regressions were run. 

From Figure 9.2, we can see that for some of the reading measures, only a single CAS 

variable added sipificantly to the predictability of the model. More specifically, we see two 

different simultaneous processing tasks, namely Matrices and Figure Mernory, contributed 

significantly to the variance of Reading Comprehension and Auditory Discrimination scores 

respectively. In fact, Matrices accounted for approximately 35% of the variance in Time 3 

Reading Comprehension scores. Conversely, Figure Memory, by itself, accounted for nearly i 5% 

of the variance in Auditory Discrimination scores. 



Figure 9 2  

Surnmarv of Multiple Remssion Analvsis with Time 1 CAS scores as Indeoendent Variables 

and Reading Scores at Tirne 3 as the Dependent variable. 

TIME 1 TIME 3 

Matrices Reading Comprehensior 
~ ~ = . 3 5 0 ,  p=.001 

Figure Memory ditory Discrimination 
L 

Speech Rate 

Planned 
Connections 

Expressive Attention 

Word Series 

For Auditory Vocabulary, the number of predictors increased dramatically with 4 CAS 

tasks independently and significantly accounting for a proportion of variance. More specifically, 

a standard multiple regession w ith Figure Mernory, Planned Connections, Expressive Attention 

and Speech Rate as the independent variables, accounted for nearly 67% of the variance in Time 

3 Vocabulary scores. This result was highly significant (p=.OO 1). 

For Phonetic Analysis, which required subjects to End matching speech sounds, two 

successive tasks, narnely Speech Rate and Word Series, accounted for a significant proportion of 

the variance. in this case, Word Series had a stronger relationship but Speech Rate did add 

sipificantly to the predictability. 



Lastly, the idocmal Word Probe was predicted by a combination of Figure Memory and 

PIanned Connections. These bvo CAS subtests accounted for 22.5% of the variance in Time 3 

Word Probe scores. 

Oveml1 Summaey of Results 

Overall, the present study set out to test the effectiveness of PREP with a native sample of 

children, The results fiom the present study demonstrated the following significant findings: 

The groups were roughly equivalent on a11 tasks at pretest. One possible exception was the 

difference between Group 1 and 2 on Figure Memory which \vas in favor of Group 1 (p=.076). 

Relative to an age-matched standardization group, this sample of native children scored 

between 3 and 20 standard points below the nom at Time 1. However, by Time 3. both groups 

had improved relative to the nom group in tems of standard scores. 

In tems of CAS change scores, from Time 1 to Time 2, both groups generally showed higher 

standard scores over time. Howvever, Group i always improved more that Group 2. Similarly 

frorn Time 2 to Time 3, both groups tended to show higher standard scores but the advantage \vas 

more ofien in favor of Group 2. The one exception to this was on Speech Rate where, Group 1 

always showed greater positive changes over the .  In fact, from Time 1 to Time 5 ,  Group I 

scored 18.9 standardized points higher, which rvas statistically significant (t=2.365, p=.02). 

Functionally, this means Groupl went from the borderline range of functioning relative to the 

nom group to average by Time 3. This represents a signscant improvement. 

Expressive Attention was the only task where both groups showed either no chanse or 

slightly lower standard scores over the entire interval. 

Despite the generally positive changes for both groups, there were stitl quite a number of 

individuals that showed either no change in CAS scores over the interva1 or scored iower over 

tirne. In fact, in some cases (e.g. Expressive Attention) more than half of the subjects showed 

zero or negative change scores over tirne. 

The ANOVA results were significant for Time effects using Planned Connections, Word 

Series, Speech Rate, and Figure Memory as dependent variables. n e s e  Time effects consisted of 

significant improvements h m  Time 1 to Time 3. 

The ANOVA results were significant for Time effects using Word Probe and al1 the SDRT 

subtests as dependent variables. However, the significant Time effect for Word Probe entailed 

positive changes h m  Tirne 1 to Time 3 while for SDRT the Time effect consisted of a 

significant increase in scores h m  Time 2 to Time 3. 

There were no significant interaction effects for any of the CAS, Word Probe or SDRT 

variables. There were however some trends in the data that suggested PREP may have had a 



differential and positive effect on the groups. This trend was observed most strongly for the 

change in Word Probe scores over time as illustratecl in Figure 9.1 

It was found that Figure Memory and Word Series scores at Time I were significantly 

positively correlated with Auditocy Vocabulary scores at Time 3. Also, nvo successive ta&, 

Speech Rate and Word Series at Time 1, rvere signifieantly positively correlated with Phonetic 

Analysis scores at Time 3. Lastly, Matrices at Time iwas the onIy CAS vatiable that was 

signiticantly correlated with Total Comprehension scores at Time 3. 

The above results provided ches to the regression analysis between Time 1 CAS variables 

and SDRT scores at Time 3. Regression results are presented succinctly in Figure 9.2 above. 



CHAPTER IO 

Discussion 

Discussion of Descrbtive Results 

The initial analysis was camed out to determine whether the hvo groups were roughly 

equivalent at Time 1. As the t-tests indicated, Gmup 1 and Group 2 were roughly equivalent on 

all reading and CAS variables. The only exception to this was a non-significant (p=.076) 

difference between Group 1 and 2 on Figure Memory in favor of Group 1. While non-signiticant, 

this implia that Group 1 may have had a slight advantage in tems of simultaneous processing 

skills pnor to the adminimation of PREP. 

It was generally found that the present sample of native children scored significantly 

below their age peea in a standardization group. While this finding is consistent with other 

mearch that has reponed that native groups tend to underachieve on standardized tests of 

reading (Gilliland, 1992; Lame 1991), the magnitude of the deficits in this sample was 

sornewhat unexpected. The sipifkant underachievement of this sample held true for both the 

SDRT reading results and the CAS resub. More specifically, the students chosen for 

remediation were in Grades 3 and 4. As equal numbea of each Grade were selected, one might 

expect their overall Grade level of performance to approximate a Grade 3.5 level. In examining 

the average scaled scores from the SDRT, both groups were perfoning roughly at a Grade 2 

level in tems of Auditory Discrimination skills, Grade 1 .S for Phonetic Analysis, Grade 1.6 for 

Auditory Vocabulary, and finally Grade 1 -4-1 -7 for Total Reading Comprehension. This suggests 

that these students were performing at least 1.0 Grade Ievels below their current Grade placement 

and were functionally like beginning readen. Auditory Discrimination was clearly a relative 

strength for this sample although they ni11 scored below average on this measure. 

This result has clear implications for instruction with these students. That is. at Time I 

these students were perfonning more like beginning readea in both analysis and synthesis skills. 

In addition, many of these nudents lacked the basic vocabulary ability to understand even the 

most basic instruction in Grades 3 and 4. Clearly, some intensive help for these students was 

calIed for. 

Native le am in^ Swles 

Cognitively, the sample chosen for remediation were clearly performing below the 

standardiration group on a11 measures. In terms of a standard scale (ie., mean=100, standard 

deviation=15) the native sample, as a group, scored between 2 3  to 19 points below the average 

when compared to a standardkation sample for CAS subtests. nius, this p u p  was Ion- average 

in terms of their overall cognitive performance as refïected by the CAS. Second, the guups 



chosen for rernediation clearly demonstrated a relative and normative weakness, perfonning in 

the low average range, on both of the successive rneasures (Speech Rate and Word Series). 

Conversely, the groups scored within the average range on simultaneous rneasures (Figure 

Memory and Matrices) as well a s  Planning and Expressive Attention. 

kyvaniuk and Das (1976) also found that a native sample tended to score relatively 

higher on simultaneous tasks and lorver on successive tasks when compared to a random sample 

of students h m  a nearby urban center. The present study replicated this finding. There are 

several possible expianations for this finding which were outlined in Part A. The possibiiity that 

natives have a relative strength in simultaneous processing is one explanation. However, it is also 

possible that this finding suggests a non-verbal strength or a strength Cor tasb that involve visual 

anaiysis. 

It has been suggested in the literature that native chiIdren may prefer a non-competitive or 

collaborative learning environment (Swisher & Dale, 1989; Walker et al. 1989; Wauters, Bruce. 

Black, & Hocker, 1989). Some anecdotal evidence may support this notion for the present sample. 

That is, it was observed during p u p  tests that many students attempted to assist weaker students 

dunng testing. Despire being given instructions on proper test behavior and told that their behavior 

constituted cheating, some students penisted in helping the student and didn't seem to undemand 

why their behavior was king viewed as problernatic. Indeed, the preceding statement iwlf 

demonstrates the common North American bias in standardized testing that al1 work, and especialIy 

wvork done in a testing format, should be independent. 

This tendency toward non-cornpetitiveness rnay also explain the apparent community 

attitude t a 4  testing in general. As was mentioned in a previous section, the whole concept of 

school-rvide standardized testing had been a foreign concept to this school up to the year prior to 

this study. According to information provided by the school, the idea of testing rvas even actively 

resisted by some community rnembers and teachers, and only agreed to reluctantly. 

Discussion of ANOVA results 

Time Effects. The first research hypothesis is, 

There will be a sipificant improvement in CAS scores following the 

administration of PREP. (p.99) 

There were significant Time effects for a majority of CAS subtests (Planning, Word Series, 

Speech Rate, Figure Memory) for the informa1 word md'ig test (Word Robe) and fot al1 of the 

SORT subtests (Auditory Discrimination, Auditory Vocabulary, Phonetics and Comprehension). 

Al1 cesults were significant at 6 0 1  level- One near significant resdt occurred on the Matrices 

nibtest @=.O5 1)- Thus, the fim hypothesis was confmd.  



For the CAS variables, the significant time effect consisted of both groups showing 

significant improvements h m  Time I to Tune 3- lnterestingly there was no significant Time effect 

h m  Time 1 to The 2, not even for Group 1 who received PREP over this time frame. Perhaps the 

small sample sizes contributed to the lack of significant fmdings. Conversely, it is also possible that 

PREP atone was insufficient to lead to a significant increase in CAS scores. 

Similady, research hypothesis hvo speaks directly to time effects for SDRT subtests. Et 

reads, 

There wiii be a signi ficant improvement in reading scores, as measured 

by Stanford Diagnostic Reading Tests and an informa1 Word Probe, over 

time following the administration of PREP. (p.99) 

For the SDRT, the signiticant Time effeet consisted of a significant drop in scores from 

Time 1 to Tirne 2 for both groups. The negative m l t  from Time I to Time 2 for SDRT subtests 

presents something of a quandary. This result was entirely unexpected and counterintuitive. One 

possible conclusion for this result is that the SDRT testing at Time 1 mut have held a systematic 

bias that resulted in the over-inflation of test scores. There are several compelling reasons to draw 

this conclusion. First, one wouId expect that both groups would, at wvorst have the same rate of 

reading irnprovement over the three-month interval. Given natural maturation, regession to the 

mean, and the fact that both groups received regular clasmm instruction. one wvould expect at 

least rnild gains in reading scores over several months of regular classrnom instruction. Second, the 

SDRT results h m  Time 1 to Time 3 showed clear increases in scores for both groups as expected. 

ïhe same penon, using standardized administration as per the test manual, perfonned the test 

administration for Time 2 and Time 3. Conversely, classroom teachers administered Time 1 SDRT 

results. SubsequentIy, informal interviews with the teachers and the Special Education Co-ordinator 

revealed that many teachen did not follow standardized instructions and read some of the items and 

words out loud for the students, even when the administration manual gave instructions that 

midents were expected to read independentty. In addition, some may not have followed the time 

guidelines and given extra rime to complete certain subtests. Lastly, there wvas sume suggestion that 

some teachen had given explicit instruction in how to complete the type of subtests found on the 

SDRT, immediately prior to the actual test administration. Ali of these factors combined would 

most tikely have led to a systematic bias in test administration that would have led to over-inflated 

scores at Time 1. The above argument rnay also explain the lack of significant interaction effects for 

SDRT results. 

For the above reasons, a different interpretation of results for T ime 1 may be called for. For 

e.xample, readïng comprehension and Auditov Vocabuiary at Time I rnay be better interpreted as 



meanires of Iistening comprehension and ceceptive vocabulary ~spectively. This is because many 

teachers may have read the items out loud to the students rather than rquiring their independent 

reading of items as is specified in the administration manual. 

However, for CAS, the m e  testen performed the administration of subtests on al1 three 

occasions. Also, test administration was closely monitored to ensure it was standardized. For this 

reason, the analyses involving CAS subtests are still be considered valid for interpretation. 

Interaction Effécts. In terms of interaction effects, research hypotheses three and four both 

adciress interaction effécts. These hypotheses read, 

Thex will bt  a significant Time by Group interaction effect for CAS 

variables. In other words, students who receive PREP in addition to 

regular classroom instruction will have statistically greater gains in their 

CAS scores than a group who receives regular classroorn instruction 

alone. 

There will be a significant Time by Group interaction effect for SDRT 

and Word Probe variables, In other words, students who receive PREP in 

addition to regu tar classroom instruction will have statistically greater 

gains in their reading scores than a group who receives regular 

classroom instruction alone. 

Hypothesis three is akin to the concept of far or hi&-road transfer while Hypothesis four 

is similar to very Far transfer (Salomon & Perkins, 1989). There were no significant interaction 

effects found for any of the CAS, Word Probe or SDRT variables. Perhaps the small sample sizes, 

the significant problems with Time 1 administration of SDRT, and the generally positively skewed 

distribution of scores influenced this result. Despite these limitations, this finding is in direct 

contrast to those studies that have reported positive e h t s  for PREP (Brailsford, et al., 1984: 

Carlson & Das, 1992; Carlson, & Das, 1997; Das et al., 1995; ~ v a n i u k ,  1974; Kyvaniuk & 

Das, 1976; Molina et al., 1997; Papadopoulos & Parrila, 1998% 1998b). The lack of sipificant 

findings forces us to reject hypotheses three and four. 

There were, however, trends in the data that suggested that PREP might have helped 

improve cognitive skills in certain areas and for certain midents. More specifically. examination of 

CAS scores as a hinction of Gmup and Time s h e d  the expected interaction trend for Expressive 

Attention, Speech Rate, Figure Memory, and Word Probe. Unfortunately, none of these trends were 

significant, Perhaps, the small sample sim and the inclusion of children of widely varying ability 

Ievel had some impact on the ~su l t s .  A b ,  the present study utiiized a group reading test that did 

not uiclude an individual word reading or word amck subtest that was common to many of the 



studies that reported success. This difference in measure may have been part of the reason for the 

lack of significant findings. 

In emining  the change scores over Tirnt we find hrther evidence that PREP rnay have 

had a positive effect Ui t e m  of improving cognitive skills. More specifically, h m  Table 9.9 ive 

see that fiom Time 1 to Time 2, Group 1 always had a relativeh greater increase in CAS scores 

than Group 2. The only exception to this was Expressive Attention where Group 1's performance 

actually decreased over t h e  while Gmup 2 showed only a marginal impmvement What this 

suggests is that Gmupl may have benefited h m  the additional help PREP provided, even though 

the advantage for Group 1 cvas marginal. The CAS subtests where this improvement was greatest 

was for Speech Rate and for Figure Memory. For Speech Rate, Gmup 1 improved by 11.8 

stmdardized points while Group 2 by only 7.4 points fmm Time 1 to Time 2. Similarly for Figure 

Memory, Group 1 improved by 7.7 points while Group 2 had negligible improvement over the same 

tirne period. WhiIe the finding for Figure Memory was non- significant (p=.09), it is possible that 

with larger sarnple sizes a significance level of pC.05 rnay have been reached. 

From Tirne 2 to Tirne 3, Gmup 2 received PREP while Gmup 1 continued with only 

regular ciassrnom instruction. The original hypothesis \vas that Gmup 2 would now increase both 

their reading ability and their cognitive skills as a greater rate than Group 1. However, one could 

also argue that Group 1, who now had slightly impmved copitive skills as well as having 

developed more efficient strategies for approaching reading task, wvould be in a better position to 

benefit from regular classrnom instruction. Therefore. one might hypothesize that the expected rate 

of improvement in cognitive and reading skills for rhese two groups would be more equivalent. 

In fact, when examining change scores over this time interval we find that rate of 

improvement was virtually identical for both _mups as cvell as being generally positive. In other 

words, regular classmom instruction was clearly having a positive effect on al1 students. Gmup 1 

and Group 2 showed similar improvements in cognitive skills fmm Time 2 to Time 3. The only 

exception was Expressive Attention where both groups acmlly showed decreased performance. 

What this suggests is that the second hypothesis may be more correct. That is, Group 1, having had 

the benefit of PREP earlier in the school-year, continue to show improvements that outpaced Group 

2, 

Discussion of SDRT Change Results 

Chapter 5 dready contains a discussion regarding the negative change in reading scores 

h m  Time 1 to Time 2 and the problematic nature of the Time 1 administration of the SDRT. 

However, there is reason to have more confidence in Time 2 and Tirne 3 SDRT results as the sarne 

examiner compfeted the testing and used standardized instructions on both occasions. Therefore, 



general trends in the data for these time periods will still be discussed- In general, a11 children 

showed improvements h m  Tirne 2 to Time 3 in SDRT scores and these improvements were 

statistically significant. There appead to be no advantage for Gmup 2 over Gmup 1. despite the 

fact that Group2 had jwt received PREP. Howvever, no conclusions can be draw from this without 

diable Time 1 data. That is, we cannot be certain that these groups were equivalent at Time 1, 

Another possibility is that Group 1, who had already received PREP, may have continued to 

improve with only regular classrmm instruction. 

Correlation and Multiple Regression Discussion 

The last question to be e.xmined fmm the correlational analysis involves how CAS 

scores at Time 1 would relate to Time 3 SDRT scores. Since there was 7 months between the 

administration of Time 1 and Time 3, this analysis constituted a longitudinal analysis. As both 

Groups had received the same degree of remedia1 and regular classroorn instruction the total 

sample could be analyzed without fear that PREP could have acted as a confounding variable. 

The real question here was to determine what sorts of cognitive factors at pre-test wvould help to 

predict how students would perfon on reading mesures after the passage of 6 months and with 

the administration of PREP. The correlationa1 results were presented in Table 9.14 in the 

previous chapter. In tenns of predictability the research hypothesis was, 

Scores on CAS subtests at Time 1 can be used to significantly predict 

the variabiiity within reading scores afier the passage of time and the 

administration of PREP. More specifically, it is expected that 

simultaneous tasks will have significant predictive ability for reading 

comprehension tasks and that successive tsks will have significant 

predictive ability for phonetic and individual word reading tasks. 

Prediction of Auditory Vocabularv Performance. fhe fint interesting finding was that 

Expressive Attention, Figure Memory and Word Series scores at Time 1 were al1 significantly 

correlated with Auditory Vocabulary scores at Time 3. However, Figure Memory and Word 

Series were positively correlated while Expressive Attention wvas negatively correlated. The 

negative comlation with Expressive Attention, at fim glance, appears counter-intuitive as it 

suggests that those who had weaker Expressive Attention skills tended to show relatively greater 

vocabuIary ski11 after remediation. One might expect that students who had better attention skills 

and expressive ability prîor to remediation would be better able to benefit fmm remediation. 

However, the opposite was found. Perhaps this is because this sample, as a group, tended to have 

very weak Expressive Attention skills overall. One might expect that those who had the weakest 



attention skills at pretest may have show the greatest improvement in their Expressive Attention 

ski11 over time and, in tum, rnay have shown increased performance in vocabulary ability. 

Ovemll, the above finding suggests that Figure Memory, Word Series and Expressive 

Attention ability prior to remediation may have sorne predictive ability in terms of determining 

Auditory Vocabulary ability afler PREP. Multiple regession analysis, as illustrated in Figure 

9.12, showed that Auditory Vocabulary scores at Time 3 were best accounted for by a 

combination of Figure Memory, Planned Connections, Expressive Attention and Speech Rate. 

Note how these subtests represent each of the four components of the PASS model. In fact, 67% 

of the variability in vocabulary skill, afier time and rernediation, wvas accounted for by a 

combination of al1 the PASS variables. 

It could be argued that Auditory Vocabulary is mostly a test of a penon's knowledge 

base. According to the PASS model, knowledge base is derived from the processing of 

information, which requires al1 the PASS processes. Thus. the finding that al1 four processes 

significantly and independently contributed to the variation in Vocabulary ability adds support to 

the overaI1 theoretical rnodel (Das, Naglieri. Kirby, 1994). 

Prediction of Phonetic Analvsis. On the Phonetic Analysis subtest of the SDRT. subjects 

were given a word with a letter or iettea underlined. They were then presented with three wvords 

directly beside the key tord and asked to identi& which word had a similar sound to an 

underlined portion of the key. This task primady required the analysis of individual words into 

their component sounds, which rnakes this predominantly a successive task. 

Conelational and multiple regression analysis generally confitmed the importance of the 

successive tasks of Word Series and Speech Rate in accounting for the variance of Phonetic 

Analysis skills over time. A quarter of the variance in Phonetic Analysis skills was accounted for 

by these successive tasks. If one is to accept that successive processing skills are higher-order 

skills, and since successive tasks preceded the administration of Phonetic Analysis, we can 

conclude more fimly that successive processing is an important factor in predicting future 

reading success, especially in terms of developing phonological skills. This conclusion could be 

more firmly made with analyses such as path analysis or cross-lagged correlation. Unfortunately, 

the small sample sire pmIuded these sorts of analysis. This is in direct support of previous 

midies, which have found that successive tasks reliably predict aspects of phonological coding 

and word, decoding skills @as & Mishra, 1991; Das, Mok, & Mishra, 1994). As Kirby, Booth and 

Das (1996) state, "Successive processing emerges in this and previous studies as an important 

factor in the development of skilled reading. It is possible that successive processing is ether a 



prerequisite for phonological coding or a critical component in its appIication to reading." (p. 

454). 

Prediction of Auditorv Discrimination. Auditory Discrimination is a task that required 

the students to identiQ whether bvo words had similar word sounds at the beginning, middk? or 

end of the word. in this case, the students did not have to read the individual words but were onIy 

required to Iisten for similarities in word sounds and whether they occurred at the beginning 

middle or end. At first dance, one might expect that this task is successive in nature due to the 

phonological requirement of identiSing the serial order of the sound. However, results 

demonstrated that a simultaneous task, namely Figure Memory, rvas the only task to show a 

sipificant relationship to the Time 3 scores and change scores over time for this task. Perhaps 

this is because the main task in Auditory Discrimination is looking for similarities in sounds, 

which is more simuItaneous in nature. In sorne ways, Auditory Discrimination could aIso be 

viewed as a verbal working memory task since the children must keep the words they hear in 

memory while simuItaneously performing a structural analysis of the words for comparison 

purposes. Das et al. (1994) state that both successive and simultaneous processing are involved in 

rvorking memory. The finding of a relationship benveen Auditory Discrimination and Figure 

Memory may suppon the notion that simultaneous pmcessing is more strongly related to verbal 

working memory tasks. 

Prediction of Total Com~rehension. Only Matrices scores significantly predicted Total 

Comprehension. That is, Matrices alone accounted for 35% of the variance in Tirne 3 

Comprehension scores. This finding is consistent with past research that has generally found a 

stmng relationship between simultaneous pmcessing and comprehension ability (Das, Cummins, 

Kirby, & Jarman, 1979; Das, Mensink, & Janzen, 1990; Das et al., 1982; Kirby & Gordon, 1988; 

Kirby & Williams, 1991; Naglieri & Das, 1988; Naglieri, Prewett, & Bardos, 1989; Parrila & 

Kirby, 1998). However, the present research ais0 demonstrates that a simultaneous processing 

task such a s  Matrices has sipificant predictive ability longitudinally, even considering the 

administration of PREP- 

This analysis may aIso be directly comparable to a study by Parrila and Kirby (1998). 

These authon did a longitudinal analysis on the role of phonological skills, cognitive skills ( h m  

the PASS model), and knowledge base in relation to reading (Word Identification and Passage 

Comprehension h m  the Woodcock-lohnson). They tested a sampte of 95 students at 

Kindergarten, Grade 1, 2 and 3. Using path analysis they found that Kindergarten successive 

pmcessing predicts Grade I passage comprehension and that Grade 1 planning predicted Grade 2 

passage comprehension. Simultaneous processing predicted phonologicd analysis skills €rom 



Grade 1 to Grade 2, although they did not include Matrices as a simultaneous measure. In 

general, they found less significant predictability among CAS processes for normal early 

development ofreading. Parrila and Kirby (1998) state, "...rather than being linear, the effect of 

Successive processing on such simple reading tasks as Word Identification and Passage 

Comprehension may reach a plateau at some yet to be defined but probably retatively low 

threshold point. The sarne may well hold tnte for Attention and Simultaneous processing, 

aIthough it seems less likely to be m e  for Planning" (p.4). The present study contrasted these 

results as Matrices, a simultaneous task, significantly predicted passage comprehension afier 

nearly one full academic year. One possibility to explain the discrepancy between these findings 

is that the present sarnple of readers were more Iike beginning readers. It is conceivable that 

these readers had not yet reached this plateau that was postulateci by Parrila and Kirby. The fact 

that the present sample had specifically been given help to improve their reading and cognitive 

skills may also have been a confounding variable. The added component of rernediation may 

have mediated the present finding. However, as mentioned above, the consistency of this finding 

longitudinally to other studies that have found a relationship benveen reading comprehension and 

simultaneous measures lends support to this result. 

Prediction of Word Probe. The Word Probe task was essentially an informal word 

identification task. It was found that a combination of Planned Connections and Figure Memory 

signifkantly predicted Word Probe resuIts and accounted for 22% of the total variance. This 

finding is similar to Parrila and Kirby (1998) who found that Word Identification in Grade 1 was 

s i p  ificantly predicted by Kindergarten planning ability. Although the present sam ple \vas 

considerably older (Le., Grades 3 and 4), functionally they were performing closer to beginning 

readers. This may explain the similarity between these two studies. Simultaneous processin& on 

the other hand, rvas found to be onIy indirectiy related to word identification over tirne by Parrila 

and Kirby. 

Limitations of the present studv 

There were several major and some minor limiting factors in the pment midy. The fint 

major limitation was the choice to utilize a group measure of reading ability rather than an 

individuaf test. As was mentioned previously, school staff' did the first administration of the 

SDRT and it is highly Iikely that they failed to follow standardized administration procedures 

that resulted in a systernatic bias that over-inflated the scores. The type of reading skills that were 

measured by the SDRT, aIthough usefÛI, Failed to inchde the more traditional measures of 

phonetics such as Word Attack and also did not contain an individual word reading measure. 



These two measures are more traditionalIy utiiized in reading research that made direct 

comparisons more difficult. 

A second major limitation svas the rather smaII sample size ( N 4 4  per group), which 

limited the types of analyses and the power of analyses. In particular, the present study wvas 

Iimited to ANOVA models as opposed to the more appropriate MANOVA models due to sarnple 

size restrictions. Small sample sizes are more particularly prone to the effect. of outliers. The 

present sample was Iimited to Grades three and four. ïherefore, it is diffïcult to know whether 

PREP would prove any more or less effective with children from other Grade levels. 

The tint minor limitation of the present study was the choice of experimental design. 

While the control-wait-list design can have utility, in that al1 subjects can potentially benefit from 

the intervention, the lack of a mon formal control group for the entire time interval made it 

difficult to draw firm concfusions about the relative effectiveness of PREP. tn addition, this 

study could have benefited from a control group from the mainstream cultural group. This would 

have allowed for more direct cross-cultural comparisons in order to anatyze individual 

differences and similarities in cognitive functioning and response to PREP. 

A second minor limitation of the present study was the utilization of a para-professional 

to administer PREP. While the individual who ran the remediation had been trained specificalty 

in PREP, she was not formally trained as an educator and had limited teaching experience. The 

lack of trained remedial teachers has been a common criticism of remedial designs in the 

literature. Certainly, it could be argued that speci fic training in teaching techniques and 

phciples could have an influence on the effectiveness of remediation. This wvould have to be 

tested more thoroughty. 

A third minor limitation was the lack of communication and active participation from 

school personnel. While teachers were not openly against sending children for the remedial 

training, it became evident near the end of the research project that many teachers felt 

uninformed and perhaps somewhat resentfbl that they hadn't been more actively involved or 

consulted about the nature of the research pmject AI1 of the teachen understood that the 

children who were part of the mtdy were receiving instruction that was aimed at helping their 

reading skills. However, there was no active communication with teachers about the nature of 

PREP. In addition, it was apparent that teachen were not necessady encouraging the students to 

utilize the cognitive strategies they were leaming in the PREP in the regular classroom. 

A fourth and final limiting factor of the present research midy has to do with sample 

selection. WhiIe efforts were made to ensure that no chiIdren with a history of disorden were 

included in the study, it is possibIe that some children in the present sarnple coutd have inciuded 



some children who were diagnosable as Attention Deficit Disordered or Fetal Alcohol Effect. 

Given the dificulties in diagnosis for these disorden and the social stigma attached to the- 

there is otten a lack of disclosure. The inclusion of children with these specialized learning 

problems could have significantly impacted results. ClearIy, larger sample sizes and more 

stnngent screening criteria couId help alleviate this potential sampling problem in the future. 

Sueeestions for Future Research 

As implied in the limitations section, there are several logical next steps in this research. 

First, it would be useful to retest the effectiveness of PREP with this sample. As is often the case 

with field research, many practical considerations get in the way of doing well-controlled 

research. If this study were to be replicated, under ideal circumstances, the researcher woufd be 

advised to utike a larger sample that would receive PREP. In addition, it would be better to 

utilize an individual test of reading that includes individual word reading, several mesures of 

phonological skilis such as word attack, blending, and segmentation, as well as a comprehension 

measure. It would be usehl to sirnultaneously test the effectiveness of PREP with a matched 

control gmup from a mainaream cultural school, and to run several PREP groups run by trained 

teachers and other PREP groups mn by paraprofessionals who are trained in PREP but are not 

forrnally trained as educaton. This would determine whether the IeveI of expertise of the 

instructor has any significant effect on the effectiveness of PREP. As a last step for a replication 

study, it would be useful ta more carefully screen children for such factors as ADHD and FAS 

prior to their entry in the research. Unfortunately, these problems are often dificult to detect or 

cary a social stigma that prevents disclosure. 

It wodd be very useful to determine whether PREP would prove effective with native 

children From other tribal regions. As was pointed out by McShane and Berry (1988a: 1988b), 

there is considerable cultural divenity even within different native groups. These authon divide 

the many Fim Nations into 13 distinct cultural areas. The prexnt sample are from the Cree Fim 

Nation that is considered part of a Iarger cultural group called plains natives. In addition to Cree 

the plains cultural group also includes such nations as Sioux, Dene, Navajo, Pawnee, Crow, 

Cheyenne, Cornanche, Sarci, Blackfoot, etc. From a study by Katsuo (1987), we know that even 

arnongst Cree, Dene and metis there cm be considerable differences in leaming styles and 

preferences. Therefore, one cannot assume that PREP would be equally effective for aH native 

groups and would reguire replication with many difTerent Fim Nations prior to knowing how 

effective it may be for any of these distinct cultural groups. 

Culture was a variables that was not fully explored by this thesis. It wvould be interesting 

to more carefully e.,.ocamine how some of the cultural and social realities for resewation schools 



impact the development of reading. Some questions to be mvered include: How do school and 

families create Iiteracy environments for children? Are there differences in the valuing of 

education and reading in native communities? What influence does English as a second language 

have on the development of English language skills with natives? Some of these research 

questions could be answered in a more quaIitative design where families are interviewed and 

their responses recorded and analyzed. Quantitative variables that could be included in such a 

study might be the number of books within the home, family stress levels, parental reading and 

education level, socio-econornic status, history of residential schooling, and parenting practices 

and beliefs. 

Given the reality that research and education are costIy, it wouId be useful to test PREP 

with larger groups of children at a tirne. That is, PREP training could be adapted to work with 

groups of three to six students each. This would allow a single instructor to see more children per 

week which would increase overall group sizes and allow a researcher to perfon statistics that 

c m  adequately test hypotheses. 

Another logical next step in the research would be to test PREP with younger age groups. 

To date, most of the research has tended to focus on children in Grade 3 or above. If the PASS 

mode1 holds correct, it seems reasonable to expect that the administration of PREP to youns 

children and even pre-readers should help promote future reading success. Obviously, a 

downward extension of PREP wouId be required before this could be done. 
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Letter to Parent 

Dear Parent(s)/Guardian (s): 

Hello, 1 am a psychologia who has been working in your school for the past year. As IPm still 
cornpleting my doctoral degree I would like to share with you an exciting research project i'm 
conducting at Ermineskin school. 1 hope that after hearing about the possibilities this research 
offers, you will allow your child to participate. 

The study 1 plan to do will require the participation of several grade 3 and 4 students from 
Ermineskin school. Essentially, I wish to take about 50 children from the school, some who are 
reading well and some who are struggling to read, and then assess their cognitive abilities. Afier 
this, about 24 children will be sent through a new rernedial teaching program. ï h e  remedial 
program was designed by University Pmfessor J.P. Das, and is designed to teach skiils required 
for reading. It has already shown great success in improving reading skills and has even been 
tested successfully at Ermineskin school in 1974 by another graduate. Now I wish to test the 
revised edition of the remedial program to see how effective it is in improving readins skills in 
chi tdren with different reading abiIities. 

Each participant in this research will be required to participate in three things. Fim, al1 
participants will have to be tested with an intelligence and cognitive ability test prior to entering 
the remedial program. This will involve about ~ v o  hours of testing which will take place during 
regular class time. Not al1 children tested will necessnrily be placed in the remedial 
pmgram. Second, c hildren selected for remediation will be placed through the remedial 
program which takes 15 houn to complete. Each child will get two hours of rernediat teaching 
each wveek Half of the children selected for the study will receive the remedial program now and 
hall wiIl get the program aAer Christmas. Third, once the children have gone through the 
remedial program. al1 will be tested once again for irnprovements in reading another important 
skills. The group that waits until afier Christmas will also be tested for their changes over the 
school year prior to their entering the remedial program. Thus, a total of 4 houn of assessment 
and 1 5 houn a teaching will be required over the coune of the year. All testing and teachinp will 
be conducted at the school by qualified people. The results from this testing will be made 
available to any parent who requests it. All test information win be kept strict confidence. 

1 thank you in advance for considenng his exciting research. If these requirements are acceptable 
to you and your child and your child is willing to participate, please sign the attached consent 
form and returned to school along with a completed information form. Thank you for your 
cooperation. 

If you have any questions or concems regarding this researth, please contact me at (403) 433 - 
9743, or leave a note with the school so 1 can contact- 

Troy Janzen, M.Ed, Chartered Psychologist 



Consent Form 

I , having read and understood the attached description of this research, 

give my consent to have my child participate in this research. I understand that 1 or my child cm 

choose to withdraw at anytime. Recognizing that this research is for educational purposes, 1 

authorize school records cegarding my child to be released to Troy Janzen, chartered 

psychologist. I understand that al1 information from this research project will become 

confîdential. 1 ais0 authorize information derived from this research to be used, where 

appropriate, for research purposes under the direction of the University academic staff rnember. 

Confidentiality of this information will be maintained at al1 times. 

ParentlGuardian Signature Date 

Child Signature Date 

- 

Signature of Witness Date 



Letter to Teachers 

Dear grade 3 and 4 teachers, 

hi! i'rn a psychologist who has wvorked with children in the school since January of Iast year. 
This year, as part ofmy doctoral research, I'm planning to nudy reading ability among native 
children. To this and I am planning to assess and then remediation a number of grade 3 and 4 
children h m  the school. What this will entail is some pretesting and then a 15 hour pullout 
remedial program. After some initial pretesting 1 will select about 15 children to get the 
remedial program before Christmas, and 15 children for afier Christmas. 

To begin, i'rn going to require an IQ measure for al1 grade 3 and 4 children. This means that I 
wiil be testing each grade 3 and 4 classroom with a group IQ measure. Pm planning to start 
Tuesday September 27 in the morning. Please indicate next to your name which time dot 1 can 
corne to your class to do the testing on Tuesday or Wednesday. 

Grade 3: 
Teacher Names Here 

Grade 4: 
Teacher Names Here 

Afier the group testing, 1 will be selecting about 15 children for individual testing. This means 
that these 50 children will be pulled out of class individually for about one hour of testing. 

1 will be available for any questions or concems you have about this research. 1 hope to be able 
to present to the entire staff my research plans and erplain more about the remedial program. i'rn 
confident that with your help this remedial prograrn will prove to be effective in improving 
reading skiIls. The remedial program has already show to be effective in numerous other 
schools al1 over the worId. 1 thank you for your help in this regard. 

Youn sincerely, 

Troy Janzen, Med,. C.Psych. 



Word Probe List of Words 
List f A & B 

1 A 
1 bee 
2 map 
3 fog 
4 bag 
5 mb 
6 lap 
7 job 
8 Pan 
9 kid 
10 tan 
11 ham 
12 bug 
13 fed 
14 cup 
15 jet 
16 men 
17 add 
18 m k  
19 ant 
20 yet 
21 hall 
22 less 
23 pull 
14 miss 
25 sel1 
26 hand 
27 will 
28 back 
29 wall 
30 duck 
31 just 
32 kick 
33 fàct 
34 jump 
35 belt 
36 plan 
37 h m  
38 m p  
39 fiog 
40 grab 
41 crop 

1A 
42 skin 
43 gift 
44 dub 
45 hunt 
46 sled 
47 keep 
48 sree 
49 slow 
50 stand 
51 small 
52 blast 
53 spent 
54 plant 
55 crept 
56 black 
57 trick 
58 drank 
59 dash 
60 ship 
61 flash 
62 round 
63 crotvd 
64 like 
65 snake 
66 robin 
67 that 
68 zebra 
69 then 
70 mouse 
71 them 
72 house 
75 thick 
74 smart 
75 think 

TOTAL 

IB 
1 bad 
2 top 
3 fat 
4 pig 
5 pot 
6 sat 
7 fiin 
8 dig 
9 cut 
IO fox 

-- - 

I I  red 
12 run 
13 beg 
14 met 
15 let 
16 end 
17 set 
18 Wa!! 

19 shy 
20 ask 
21 taIl 
22 kiss 
23 fell 
24 sand 

26 pack 
27 land 
28 sack 
39 du11 
30 sick 
5 1  cost 
32 pick 
33 soft 
34 pond 

-1 3s test 
36 m u t  
37 best 
38 bend 
39 d u t  
40 send 
41 desk 

IB 
42 sent 
43 flat 
44 fenf 
45 Iist 
46 ciap 
47 went 
48 drag 
49 help 
50 glad 
51 drop 
52 step 
53 trip 
54 stick 
55 class 
56 track 
57 still 
58 crack 
59 spi11 
60 brick 
61 stuff 
62 truck 
63 away 
64 bIock 
65 happy 
66 grand 
67 slept 
68 sweet 
69 swamp 
70 chill 
71 swifi 
72 chew 
75 bring 
74 hobby 
75 brain 

TOTAL 



List 2 A & B 
2A 2A 

I deep 
2 f001 
3 heel 
4 king 
5 week 
6 m g  
7 slip 
8 snow 

42 F m  
43 shape 
44 thing 
45 teeth 
46 across 
47 matter 
48 cheese 
49 sister 

9 hung 50 pIease 
IO p w  51 hotet 
1 f si& 52 Iucky 
12 case 53 scout 

- - 

13 base 54 skunk 
14 base 55 gown 
15 fine 56 wote 
16 hope 57 Iittle 
17 beat 58 bubble 

- - 

18 dime 59 behind 
19 sail 60 ladder 
20 meat 61 sound 
21 tail 61 tooth 
22 thin 63 pound 
33 bath 64 metal 
24 wire 
25 with 
26 gms 
27 clock 
28 flash 
29 broom 
30 shake 
31 speak 
32 broke 
33 train 

65 lunch 
66 trave1 
67 candle 
68 splash 
69 stnpe 

73 branch 
74 choose 

34 seven 75 escape 
35 taste TOTAL 
36 table 
37 beach 
38 plate 
39 cream 
40 toast 
41 faint 

i til1 
2 meet 
3 band 
4 Iast 
5 kill 
6 boot 
7 h  
8 luck 
9 hook 

10 drum 
1 1  blow 
12 hang 
13 date 
14 lead 
15 paid 
16 each 
17 Save 
18 meat 
19 tank 
20 rose 
21 hate 
22 woke 
23 cave 
24 size 
25 main 
26 doing 
27 glas  
28 spend 
29 being 
30 dress 
31 green 
32 brook 
33 swing 
34 crash 

1-1 35 queen 
36 apple 
37 dream 
38 maybe 
39 never 
40 reach 
41 drive 

42 les t  
43 paint 
44 sheet 
45 l a v e  
46 month 
47 brown 
48 mail 
49 tnrnk 
50 wheel 
51 planet 
53 supper 
53 winter 
54 yetled 
55 window 
56 coach 
57 float 
58 plain 
59 mouth 
60 waste 
61 din.net. 
62 school 
63 longer 
64 number 
65 silver 
66 summer 
67 strong 
68 puddk 
69 showed 
70 passed 
71 string 
72 smck 
73 played 
74 hvefve 
75 fkeze 

TOTAL 



3A 
1 dike 
3 fifty 
3 jeIIy 
4 Penny 
5 P W  
6 begin 
7 cabin 
8 m a w  
9 enjoy 

10 lower 
I I  t h m  
12 enter 
13 smdy 
14 drove 
15 cheek 
16 alIow 
17 organ 
18 power 
19 reply 
20 si* 
21 became 
22 yetlow 
23 letter 
24 happen 
25 raffle 
26 waited 
27 forgot 
28 during 
29 tunnel 
30 really 
3 1 inside 
32 recess 
33 breeze 
34 record 
35 coffee 
36 valley 
37 carrot 
38 throat 
39 jungle 
40 choose 
41 scteam 

3A 
42 nobody 
43 squeak 
M carpet 
45 m o n  
46 danger 
47 cherry 
48 escape 
49 gentle 
50 admire 
51 without 
52 moming 
53 address 
54 fifteen 
55 forever 
56 kitchen 
57 mistake 
58 stretch 
59 squeeze 
60 denroy 
61 simple 
62 expect 
63 teacher 
63 rainbow 
65 careful 
66 exactly 
67 foolish 
68 surface 
69 genenl 
70 thunder 
71 perfect 
72 explain 
73 husband 
74 hamster 
75 captain 

TOTAL 

3 8  
1 today 
2 fksh 
3 qa in  
4 under 
5 beau 
6 below 
7 paper 
8 awake 
9 event 

10 match 
I l  alive 
12 april 
13 fi% 
14 truth 
15 ofien 
16 order 
17 m w  
18 mode1 
19 bunch 
20 child 
21 bener 
22 safeiy 
23 nbbit 
24 become 
25 robber 
36 bother 
27 saving 
28 keeper 
29 sofity 
30 purpte 
3 1 rather 
32 beaver 
33 ticket 
34 gound 
35 twenty 
36 pencil 
37 church 
38 invite 
39 lonely 
40 sudden 
41 doctor 

3B 
42 toward 
43 hidden 
44 rocket 
45 itself 
46 famous 
47 unIess 
48 season 
49 manage 
50 rescue 
51 chance 
52 switch 
53 yelling 
54 grandma 
55 welcome 
56 sixteen 
57 behveen 
58 evening 
59 silence 
60 quickty 
61 contest 
62 package 
63 exclaim 
64 airport 
65 suppose 
66 fonvard 
67 against 
68 diamond 
69 promise 
70 monster 
71 costume 
72 hundred 
73 pretend 
74 pitcher 
75 aanle 

TOTAL 



Appendk C 

The following contains additional anaiyses and discussion not included in the main body 

of the text. These analyses are placed here as they were mainly exploratory and did not address 

the research hypotheses of interest for the present dissertation. 

CAS vs. CTCS 

The relationship between the more traditional IQ measure, namely CTCS, and the CAS 

rvas also performed. The Informa1 Word Probe was also included in this analysis. Scaled scores 

from the CTCS were used whiie raw scores were used from the CAS and the Word Probe, These 

results are presented in Table C 1 

Table C 1 

Pearson product moment correlations between CAS. CTCS and Word Probe RJ=43) 

Variables CS1 Memory Sequences Analogies Non- Verbal Total 

Verbal Reason 

ing 

Word Series .3 7 n.s. 2 8  n.s. 27 -2 2 .3 O 

Speech Rate n .S. n s .  -39: n s .  n.s. n.s. n.s. 

p=.06J 

Figure Memory n.s. n.s. n s .  n s .  ns. n.s, n.s. 

- 

Matrices n.s. n.s. n s .  n.s. n.s. n.s, n.s. 

Expressive n.s. ns .  n.s. -2 8 ns. n.s. n.s. 

Anen tion r . 0 7  

PIanned -.38 n.s. n.s. -3 8 -.44 n.s. n s ,  

Connections p=.O 1 p=.012 p.003 

Word Probe .53 n.s. .49 .5 8 -59 .44 5 8  

r . 00  p=.OO 1 p=.OO p=.OOO p=.003 r . 0 0 0  

Note: ns. indicates not significant or p.10 

From Table CI we can see that the Word Series and the Word Probe tests had the most 

significant correlations with CTCS subtests. Word Series correlated significantly with the overall 

CS1 or IQ index, as did Word Probe and Planneci Connections. The Analogies nibtest of the 



CTCS ako correlated significantly with Expressive Attention and Planned Connections. Lt should 

be noted that the simultaneous tasks (i-e., Figure Memory & Matrices) were not significantly 

comlated with any of the CTCS rneasures. As one might expect, the Sequences subtest of the 

CTCS correiated at near significant levels with the Successive processing tasb of Word Series 

and Speech Rate. 

The many significant findings with Word Seties may have to do with the high degree of 

variabiiity in Word Probe results. For this reason, the analysis was carried out again, this tirne 

using Spearman rank order calculations. OnIy hvo of the previous significant resuIts using 

Pearson correlations failed to reach significance when wing Spearman rank order correlations. 

That is, Word Probe did not correlate significantly with either the Memory or the Verbal 

Reasoning subtests when relative rank-order correlations were used. Al1 of the rernaining 

correlations maintained their Ievel of significance g<.0 1. 

CAS inter-correlations over tirne and Remediation 

Presented in Tabte C2 are the significant (p<. 10) inter-correlations among CAS variables 

ai al1 three time periods. Only significant correlations are reported as 72 correlations were 

calculated in total. From this Table ive can see that nearly half of these were significant and for 

the most part significant correlations occurred where expected. That is, it was expected that inter- 

conelations of like-subtests across time wvould general ly show significant positive correlations. 

This is pnerally what was found. However. there were several counter-intuitive and interesting 

findings worthy of note. First. Planned Connections at Time 1 was significantly negativety 

correlated with both Figure Memory at Time 2 and positiveiy correlated tvith Expressive 

Attention at Time 3. Also, Figure Memory scores at Tirne 1 and Time 2 were significantly 

negatively comlated with Planned Connections at Time 3. In other words, those who were bener 

plannen, but had poorer memocy for figures, tended to be better at planning ability following 

remediation. This resuIt was somewhat surprising as these tests, which are purported to be 

measures of distinct constructs, are expected to show a weak relationship with each other. The 

fact that these conelations occurred over a time interval, and with remediation over the interval, 

may suggest that planning abitity is implicated in predicting success on the simultaneous task of 

Figure Memory following rernediation and vice versa. 

A second general finding of interest h m  Table C2 was the fact that timed subtests 

(Planned Connections, Expressive Attention, and Speech Rate) tended to be positively and 

significantly inter-correlated. There were a number of significant correlations betwen Expressive 

Attention and Speech Rate and Planned Connections at the various tirne intervals. 



Expressive Attention Time 1 
Expressive Attention Time 1 
Expressive Attention Time 2 
Expressive Attention Time 2 
Expressive Attention Time 3 
Expressive Attention Time 3 
Figure Memory Time I 
Figure Memory Time I 
Figure Memory Time 2 
Figure Memory Time 2 
Figure Memory Tirne 2 
Matrices Time 1 
Matrices Time 1 
Matrices Time 1 
Matrices Time 1 
Matrices Time 2 
Planned Connections Time 1 
Planned Connections Time 1 
Planned Connections Time 1 
Planned Connections Time 1 
Planned Connections Time 2 
Planned Connections Time 2 
Speech Rate Time 1 
Speech Rate Tirne 1 
Speech Rate Time 2 
Speech Rate Time 2 
Word Series Tirne 1 
Word Series Time 1 
Word Series Time 1 

Sienificant Inter-correlations (W. 10) of CAS Variables at al1 three Time Periods. 

Variable 1 Variable 2 r P- 

Expressive Attention Time 2 0,656 
Expressive Attention Time 3 
Expressive Attention Time 3 
Speech Rate Time 2 
Planned Connections Time 3 
Speech Rate Time 3 
Figure Memory Time 2 
Planned Connections Time 3 
Planned Connections Tirne 3 
Matrices Time 3 
Figure Memory Time 3 
Figure Memory Time 1 
Matrices Tirne 2 
Figure Memory Tirne 2 
Matrices Tirne 3 
Word Series Time 5 
Planned Connections Time 2 
Figure Memory Time 2 
Planned Connections Time 3 
Expressive Attention Time 3 
Planned Connections Time 3 
Expressive Attention T h e  3 
Speech Rate Time 2 
Speech Rate Time 3 
Expressive Attention Time 3 
Speech Rate Time 3 
Matrices Tirne 3 
Word Series Time 2 
Word Series Time 3 

Word Series Time 3 Word Series Time 2 0.834 0.000 

ANOVA Results with Change Statistics 

ANOV A Based on Vocabularv Groupings 

Presented below in Table C3 are the one-way ANOVA results far the Time intervals not 

discussed in the dissertation. There was a highly sipificant ANOVA result for Auditory 

VocabuIary change scores ftom Time 1 to Time 2. Bonfemni post-hoc analysis revealed that the 

Average Vocabulary Gmup had significantly (pC.0 1) poorer change scores (Change Score=-53.3) 

than either the Poor Group (Change score=13) and the Very Poor Group (Change Score=30.6), 

As cm be seen, the Average p u p  in fact Iost ground h m  Time 1 to Tirne2 while the Poor and 

Very Poor Groups made mild to rnoderately positive chmges. This result is in direct contrast to 

what Maahew effects wvould have predicted. There was also a significant difference for the 



Phonetic Analysis change scores From Time 1 to Time 2. Bonferroni post-hoc analysis revealed 

that the there was a significant difference @=.044)between the Poor Vocabulary Gmup (Change 

sco-L) and the Average Vocabulary Group (Change score=-73.7). The Very Poor Vocabulary 

group (Change Score=-2) was not statistically significant from either p u p  but did approach 

significance when compared to the Average Group e . 0 9 6 ) .  

Table C3 

One-Wav ANOVA for VocabuIary Groups with SDRT Change scores 
Variable Source Sum ofsquares df MS F 

Time 3 minus Time 2 Change Scores 

Auditory Discrimination Between 

Within 

Auditory Vocabulary Behveen 

Within 

Phonetic Analysis Benveen 

Within 

Total Comprehension Behveen 

Within 

Time 2 minus Time 1 Change Scores 

Auditory Discrimination Betsveen 85 14.4 2 3257.2 .873 

Within 1 16877.2 24 4869.9 

Auditory Vocabulary Behveen 25680.2 - 3 12830.1 1 0.699** 

Within 28803.5 24 1100.1 

Phonetic Anaiysis Behveen 27 157.2 2 13578.6 3.909* 

Within 83361.4 24 3473.4 

Total Comprehension Setween 6459.1 2 3 229.6 .832 

W ithin 85413.1 24 3882.3 

Note: **.OS; * *e<.O 1 

For T ime 3 minus Time 29 the only near significant ANOVA result occtured for Auditory 

Vocabulary change scores. Bonferroni post-hoc analysis revealed that the Average group (Change 

Scores37.5) had a nearly significant difference (p=-087) when cornpared to change scores from 

the Poor group (Change Score=7.8). 

Findings h m  SDRT change scores h m  Time 2 to Time 3 genedly support the popular 

notion of Matthew Effects (Stanovich, 1986). This notion refers to the idea that those who are 



relatively stronger will have an instructional advantage over those who begin with weaker ability. 

nius, a rich get richer and poor get poorer philosophy is espoused. From this table we know that 

Group L and 2 showed general trends towards improvement in SDRT scores h m  Time 2 to Time 3. 

Further, we know that the average impmvement in t e m  of standard scores was about the same for 

both groups. in fact, Gmup I even showed p t e r  irnprovement in SDRT scores than Group 2 for 

Auditory Discrimination, Phonetics and Total Comprehension. This finding took place despite the 

fact Group 2 teceived PREP over this time h e .  

Table C3 shows that those who are quite poor in t e m  of Auditory Vocabulary at Time 1 

gain the least from Time 2 to Tirne 3. Convenely, those who are average in tems of vocabulary at 

Time I gain the most h m  Time 2 to Erne 3. Given that these groups were matched for vocabulary 

h m  the beginning, this suggests that those who wvere the very weakest in Auditory Vocabulary (i.e.. 

performing below the jh percentile) were the least likely to benefit from PREP or show 

improvement in reading ability. 

Comelationat Analvsis 

The next question of interest is how are CAS. SDRT, and dernographic variables related 

to one another? Several different correlational analyses were conducted to address the nature of 

these relationships. These analyses serve as a precursor to the more specific question of what 

variables are the best predictors of successful reading remediation utilizing PREP. For this 

section, Pearson product-moment correlations were calculated for a variety of combinations of 

variables. AI1 correlations were calculated using standardized variables, with the exception of 

Word Probe where no normative data was available. As the correlational analysis resulted in a 

vast anay of statistics, only those correlations that had a pmbability value of less than 0.10 (hvo- 

tailed) are reported here. 

Presented in Table C4 are aiI the significant correlations behveen demographic and 

grouping variables and ail other variables over al1 rime periods. From this table there are sevenl 

findings worthy of note. First, age tended to be most strongly related with scores on the Matrices 

subtesr. However, this relationship was negative for Matrices scores at Tirne 1 and positive in 

relation to the arnount of change in score from Time 1 to Time 3 and from Time 1 to Time 2. In 

other words, older children tended to score higher on Matrices at Timel but younger children 

tended to show a larger magnitude of improvement in Matrices over time. A second finding of 

interest was that there were negative comlations between age and both Expressive Attention 

scores at Time 2 and Figure Memory scores at Time 1. These correlations seem counter-intuitive, 

as one would expect older children to outperform younger peers. A third finding of interest was in 

terms of change scores. Age \vas positively correiated with changes in Matrices scores over time 



as was reported above. However, age showed a negative correlation with the change in Word 

Series scores h m  Time 2 to Time 3. Put another way, older children tended to have smaller 

magnitude changes in Word Series scores than younger children. For this tea it is possible that 

ceiling effects may have coneibuted to this finding. 

Simificant Correlations (P<. 10) Between Demonraphic and Grouping VariabIes with al1 other 

Variables. 

Variable 1 Variabte 2 r D 

Gender ( 1 = boys, 2=girls) 
Group 
Low and High Comprehension 
Low and High Comprehension 
Low and High Comprehension 
Low and High Vocabulary 
Low and High Vocabulary 
Low and High Vocabulary 
Low and High Vocabulary 
Phonetic Analysis 3-1 
Phonetic Analysis 3 2  

Expressive Attention Time 2 -0353 
Matrices Time 1 
Figure Memory Time 1 
Auditory Vocabulary Time 3 
Matrices 3-1 
Word Series 3-2 
Matrices 2-1 
Expressive Attention 3-2 
Matrices 2-1 
Matrices Time 2 
Auditory Discrimination Time 2 
Auditory VocabuIary Time 2 
Figure Memory Time 3 
Figure Memory Time 3 
Phonetic Analysis 3-1 
Total Comprehension 3- 1 
Speech Raté Time 2 
LOW and High Cornprehension 
Auditory Vocabulary 3-1 
Auditory Vocabulary 3 2  
Word Series Time 3 
Total Comprehension 3-1 
Total Comprehension 3-2 

Total Comprehension 3-1 Total Comprehension 3 2  0.620 

In continuing to examine Table C4 we find severaI other findings worthy of note. First, 

CS1 tended to be positively comlated with variables only at Time 2. That is, the only signiftcant 

correlations occumd between CS1 and SDRT and CAS variab tes at Time 2. As CS1 is a more 

traditional IQ meanire and contains a subtest that is roughIy akin to the Matrices subtest, the 

positive correlation between CS1 and Matrices was expected. Higher scoren on CS1 were also 

associated with greater magnitude changes on Expressive Attention and Matrices over time. 



In terms of the discrete variables, such as gender and grouping variables, there were 

several contmdictory findings worthy of note. First, there was a negative correlation behveen pre- 

vocabulary level (Low and high vocabulary) and the change in vocabulary scores frorn Time 1 to 

Time 3. However, this relationship was reveaed from Time 2 to Time 3. In other bords, people 

higher in vocabulary ability at pretest tended to have less gains in vocabulary from Time 1 to 

Time 3. However, from Time 2 to Time 3, subjects with a higher vocabulary at pretest had greater 

pins in vocabulary. This seemingly contradictory finding may be the result of a systematic bias 

in the Time 1 vocabulary scores. 

In ternis of change statistics, as show in Table C 4  the results suggest that subjects who 

had lower reading comprehension scores at Time 1 made greater gains in Phonetic AnaIysis and 

Total Comprehension fiom Tirne 1 to Time 3. Also, subjects who made positive gains on the 

Phonetic Analysis subtest from Time 1 to Time 3 also tended to make positive gains on Total 

Cornprehension over the same time period as ivell as frorn Time 2 to Time 3. Finally, subjecu 

who made strong gains in TotaI Comprehension scores frorn Time 1 to Time 3 were related to 

strong gains €rom Time 2 to Time 3 on the same subtest. 

Presented below in Table C5 are the significant (p<.IO) inter-correlations between 

standardized CAS scores and SDRT standard scores over al1 three time periods. There were 

several significant findings in this table. First, Expressive Attention scores tended to be 

negatively co~eiated with Auditory Vocabulary and Auditory Discrimination but positively 

correlated with Phonetic Analysis over tirne. That is. those who performed wel1 on the Expressive 

Attention task at Time 1 tended to do relatively poorly on the Auditory Vocabulary task at Time 

3, after the intervention. Conversely, those ivho perfotmed well on the expressive Attention task 

at Time I tended to also score refatively high on the Phonetic Analysis task at Time 2. 

In looking more closely at the results in Table Cs, there were three significant findings 

that involved CAS variables at Time 1 and SDRT variables at Time 3. Given the relative position 

in time and given that CAS variables are postulated to be higher order factors, these findings may 

speak directly to the question of predictability. Fin& Auditory Vocabulary scores at Time 3 were 

significantly positively correlated with bath Word Series (p=-067) and Figure Mernory (p=.056) 

at Time 1. This indicates that those who performed weIl on the successive task of Word Series 

and the simultaneous task of Figure Memory, tended to show better perfomance on Auditory 

Vocabulary after the administration of PREP and the passage of time. Conversely, as was 

previously mentioned, Time 1 Expressive Attention scores were significantly negatively 

correlated with Auditory Vocabulary scores at Time3. Therefore, this suggests that those 

midents, who perfonned we11 on successive and simuitaneous tasks, but relatively poorly on 



Expressive Attention, were most likely to show good pefiormance on Auditory VocabuIary afier 

they received PREP. 

Table CS 

Significant Correlations W. 10) behveen CAS and SDRT Variables over al1 3 Time Periods. 

Variable 1 (CAS) Variable 2 (SDRT) P 
Expressive Attention Time 1 
Expressive Attention Time 1 
Expressive Attention Time 2 
Expressive Attention Time 2 
Figure Memory T ime 1 
Figure Memory Time 1 
Figure Memory Time 2 
Figure Memory Time 2 
Figure Memory Time 2 
Figure Memory Time 3 
Matrices Time 1 
Matrices Time 1 
Matrices Time 2 
Matrices Time 2 
Matrices Time 3 
Planned Connections Time 1 
Speech Rate T ime 1 
Speech Rate Time 1 
Speech Rate Time 2 
Speech Rate Time 3 
Speech Rate Time 3 
Speech Rate Time 3 
Word Series Time 1 
Word Series Time 1 
Word Senes Time 1 
Word Series Time 2 
Word Senes Time 2 
Word Series Time 2 
Word Series Time 2 
Word Senes Tirne 3 
Word Series Time 3 
Word Series Time 3 
Word Series Time 3 

Phonetic Analysis Time 2 
Auditory Vocabulary Time 3 
Auditory Discrimination Time 2 
Auditory Vocabulary Tirne 3 
Auditory Discrimination Time 1 
Auditory Vocabulary Tirne 3 
Auditory Discrimination Time 1 
Auditory Discrimination Time 2 
Total Comprehension Time 3 
Total Comprehension Time 3 
Auditory Vocabulary Time 1 
Total Comprehension Time 3 
Auditory Discrimination Time 1 
TotaI Comprehension Time 3 
Total Comprehension Time 3 
Auditory Vocabulary Time 1 
Auditory Vocabulary Time 1 
Phonetic Analysis Time 3 
Total Comprehension Time 1 
Phonetic Analysis Time 1 
Total Comprehension Time 1 
Phonetic Analysis Time 3 
Auditory Discrimination Time 1 
Phonetic Analysis Time 3 
Auditory Vocabulary Tirne 3 
Auditory Discrimination Time 1 
Auditory Discrimination Time 2 
Phonetic Analysis Time 3 
Auditory VocabuIary Time 3 
Auditory Discrimination Time 1 
Auditory Vocabulary Time 1 
Phonetic Analysis Time 3 
Auditory Vocabulary Time 3 0.407 



A second finding was that Time 1 Matrices was significantly positiveiy correlated with 

Time 3 Comprehension scores, In fact, Matrices was the only Time 1 CAS subtest that showed a 

significant correlation with Total Comprehension over this time interval. This suggests that those 

who were relatively stronger on Matrices befon PREP showed stronger reading comprehension 

ski11 after PREP was administered. 

A third finding was that Phonetic Analysis scores at T ime 3 were significantly positively 

correlated with the successive tasks of Speech Rate and Word Series at Time 1. This suggests that 

those who were already relatively stronger in terms of successive ability prior to PREP tended to 

perform better on a phonetic analysis task afier PREP. 

A fourth finding from Table CS was a negative correlation found benveen Matrices and 

Auditory Vocabulary at Time 1. This correlation approached significance (p= -09). This finding 

appeared somewhat contradictory as one rnight expect a positive relationship benveen these 

variables, as Matrices is very similar in nature to Raven's Progressive Matrices, which is 

commonly used as a measure of non-verbal intelligence and is espoused as a relatively culture- 

fair test. Since we know that Raven's version of this test has show positive relationship with 

achievement (20 to .60s) and othet more traditional intelligence tests (-50s to .!!Os), it seems 

reasonable to expect a similar positive finding here (Sattler. 1990). Perhaps this finding is specific 

to this population or may be a spurious finding. 

To more closely examine the relationship between CAS subtests and the degree of overall 

change in reading ab i l i~ ,  correlations were cakuiated benveen CAS scores and SDRT change 

statistics. The significant (p<. 10) results are presented below in Table C6. Of interest here is that 

a majority of the significant correlations were negative, indicating that hi& scores on CAS 

variables tended to be related to low or negative change scores. One exception to this was the 

comlation between Matrices at Time 1 and the change scores for Total Comprehension. This 

correlation was significant and positive indicating that high scorers on Matrices at Time 1 tended 

to have higher or more positive changes in terms of their reading comprehension ability afier 

receiving PREP. 



TabIe C6 

Simiiftcant Correlations (D<- 10) benveen SDRT Change Statistics from Time 1 to Time 3 and 

CAS Statistics at al1 3 Time Periods. 

CAS Statistics 

Figure Memory Time 1 
Word Series Time 1 
Word Series Time 2 
Word Senes Tirne 3 
Planned Connections Time 1 
Planned Connections Time 2 
Expressive Attention f ime 3 

SDRT Change Statistics (Time 1 to - r 
Time 3) 
Auditory Discrimination 3-1 -0.3 29 
Auditory Discrimination 3-1 -0.5 4 1 
Auditory Discrimination 3- 1 -0.499 
Auditory Discrimination 3-1 -0.604 
Auditory Vocabulary 3-1 -0.367 
Auditory Vocabulary 3-1 -0.334 
Auditory Vocabulary 3-1 -0.387 

Speech Rate Tirne 3 Phonetic Analysis 3-1 -0.349 0.074 
Word Probe Time 1 Total Comprehension 3- 1 -0.392 0.048 
Matrices Time 1 Total Comprehension 3-1 0.465 0.0 17 
Figure Memory Time 2 Totat Comprehension 3-1 0.392 0.048 
Word Probe Time 2 Total Comprehension 3-1 -0,394 0.046 
Matrices Time 3 Total Cornprehension 3- 1 0.5 10 0.008 
Word Probe Time 3 Total Comprehension 3-1 -0.452 0.019 

Correlation Results Summarv 

CorrelationaI anaIyses showed that CAS subtests were significantly inter-correlated over time 

as expected. That is, t ike-subtests showed high and positive corrdations over tirne. Also, alI timed 

subtests (Planned Connections, Expressive Attention and Speech Rate) tended to be significantly 

positively corre lated 

CS1 was not significantly correlated with any of the CAS variables at Time 1. This rnay add 

to the differential validity of the CAS. 

At Time 1 there were several significant correlations between CAS and SDRT variables. 

First, Figure Memory and Word Series were both significantly positively correlated with 

Auditory Discrimination. Second, Matrices, Planned Connections, and Speech Rate were al1 

significantly correlated with Auditory Vocabulary. However, the correlation for Matrices was 

negative while the correlations for both Planned Connections and Speech Rate were positive. 

In the body of the thesis, only significant correIations between Time 1 CAS subtests and 

Time 3 reading measures were presented, Therefore, the entire correlation matrk is presented in 

Table C7. From this table it can be seen that the= was generally weak relationships between CAS 

subtests and Reading measures over time. The only near significant result not reporteci in the 

body of the thesis was that Speech Rate was nearly significantly correlated with Phonetic 

AnaIy sis. 



Table C7 

Pearson Product Moment Correlations (N=27) between Tirne 1 CAS Subtests and Time 3 

Reading Measutes. 

ADSS3 PHSS3 AVSS3 TCSS3 WPROBE3 

MAT1 -118 -148 -108 591 ** ,086 

PLAN 1 -.134 -.155 -245 .II3 -273 

FIGMEM I .382* ,070 .502** 297 331 

EXATTNl -.O56 ,062 ,180 ,024 -290 

SPRTl .O05 -.344 -305 -.O63 -.O 70 

WSERI -.O3 6 390' 395* -166 .O 78 

** Comlation is significant at the 0.0 1 level(2-tailed). 

* Correlation is significant at the 0.05 lever (2-tailed). 




