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ABSTRACT

The major purposes of this investigation were: (1) to determine

differences in reading achievement outcomes when first-grade-children

are placed in reading programs which are congruent and non-congruent

with their sensory modality preferences; (2) to explore the effects of

teacher competence on differences in reading achievement when first

grade-pupils have congruent and non-congruent placement in instruc

tional programs; and (3) to test the validity of clinical decision

procedures used to classify modality preferences. The major hypothesis

was that pupils whose preferred modality is congruent with the primary

instructional focus of the initial reading program would achieve higher

on measures of reading vocabulary, comprehension and general reading

behavior at the end of first grade than pupils whose preferred modality

is not congruent with the primary instructional focus of the initial

reading program.

The sample of this study consisted of 107 first-grade-pupils

who attended a public elementary school in Hawaii. These pupils came

from a multi-ethnic, multi-lingual, and multi-cultural community which

is economically disadvantaged.

There were two distinct phases of data collection: kindergarten

assessment and criterion measures of reading achievement in first grade.

In May of 1976, kindergarten pupils were evaluated on a diagnostic

battery. Test data for each pupil were placed on a profile chart

showing each learner's strengths and weaknesses. This information
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was utilized in determining the pupils· sensory modality preferences.

Three types of learners were identified: auditory preferred, visual

preferred and learners with no sensory modality preference. Following

identification, three instructional programs were used: the Struc

tural Reading Program, a high auditory program which has a strong

phonic emphasis; the Hawaii English Program which in its initial

stages is highly dependent on visual skills, particularly visual

memory; and Reading 360 which is an eclectic basal that teaches through

both the auditory and visual modes. Congruent placement occurs when

a learner1s preferred modality is consistent with the primary instruc

tional focus of the program. Non-congruent placement occurs when a

learner1s preferred modality is not consistent with the primary

instructional focus of the program. Fifty-two pupils with congruent

placement comprised the experimental group while fifty-five pupils

with non-congruent placement made up the control group. At the end

of first grade, reading achievement was assessed with the Woodcock

Reading Mastery Test and the Gates ~1acGinitie Reading Test, Primary A.

These criterion data were analyzed statistically with analyses of

covariance using two covariates: intelligence and sex membership.

The findings of these analyses indicated that the experimental group

did significantly better than the control group on measures of reading

vocabulary, comprehension and general reading behavior. These

differences were significant at the .01 level.

Three levels of teacher competence were identified: superior,

average and poor. Two-way analyses of covariance, teacher competence

by experimental/control were used in analyzing the criterion data.



Both main effects were significant at the .01 level on all measures

of reading behavior and there was no significant interaction between

them.

The clinical classification of learners was validated statistic

ally with discriminant and cluster analyses. Ninety-three percent

of the clinical classifications were validated with di~criminant

analysis, while 59 percent of the cases were validated with cluster

analysis.

Future research should investigate whether these findings could

be replicated on other samples using similar learner classification

procedures and instructional programs. Future studies might explore

various methods of tailoring the kindergarten assessment battery so

that it would be more practical for the public school setting. A

measure of conceptual tempo and a behavioral rating scale completed

by the classroom teacher are suggested as possibly useful additions

to the diagnostic assessment battery.

vii
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CHAPTER I

INTRODUCTION

Reading instruction appears to be one of the most heavily

researched problems in education. Many studies have compared various

methods of initial reading instruction (Bond &Dykstra, 1967;

Bliesmer &Yarborough, 1965; Gates &Russell, 1938). The focus of

the majority of these studies is on determining which method of

initial reading instruction is more effective when beginning students

are randomly assigned to various instructional groups, e.g., phonics

versus basal reader or linguistic patterning versus language experience.

The results are generally inconclusive. Most researchers report that

there is no significant difference between and among methods when

general reading achievement is the criterion, but differences are

reported when specific reading behaviors such as word analysis skills

or comprehension skills are examined. Bond and Dykstra (1967) report

that linguistic approaches are especially effective in developing

word recognition skills while traditional basal programs are more

effective in teaching comprehension skills.

It seems likely that the inconclusive nature of the results

indicates that researchers may have been asking the wrong questions.

Since children exhibit a wide range of individual differences, it

might be more useful to attempt to determine which method is most

appropriate for individual children or subgroups of children rather



than attempting to prove the overall superiority of anyone method

over another. The focus, then, is shifting from the method to the

child. Pertinent to this, Wepman (1964) stated:

. that the teaching of reading should be child centered
rather than method centered; that the differences in children
need to be understood to determine which methods might be most
useful for a particular child or group of children. Stated
differently the question should not be whether visual sight
reading or phonics or any other method is the approach to
use but which children among all of those to be taught should
be taught by which method (p. 26).

To shift the focus from the method to the child, it is essential

that the child's abilities be assessed prior to initial reading

instruction to determine which method may be most effective for

certain children. Early assessment is the key to predicting and

to preventing reading failure.

Statement of the Problem

This study investigated the relationship between sensory

modality preferences and the achievement outcomes which resulted

when different programs were used in initial reading instruction.

Purpose of the Study

The major purpose of this study was to investigate differences

in reading achievement outcomes when first-grade-children were placed

in reading programs which were congruent or non-congruent with their

sensory modality preferences. A second purpose was to explore the

effects of teacher competence on differences in reading achievement

when first-grade-pupils have congruent or non-congruent placement in

2
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instructional programs. A third purpose was to test the validity of

clinical decision procedures used to classify modality preferences.

A fourth purpose was to use statistical procedures to modify the

kindergarten assessment battery.

Three types of learners were identified: auditory preferred,

visual preferred, and learners with no sensory modality preference.

Following identification, three instructional programs were used:

the Structural Reading Programs a high auditory program which has a

strong phonic emphasis; the Hawaii English Program which, in its

initial stages, is highly dependent on visual skills, particularly

visual memory; and Reading 360 which is an eclectic basal that teaches

through both the auditory and visual modes.

Hypotheses

The major hypothesis was that pupils whose preferred modality

was congruent with the primary instructional focus of the initial

reading program would achieve higher on measures of reading vocabulary,

comprehension, and general reading behavior at the end of first grade

than pupils whose preferred modality was not congruent with the primary

instructional focus of the initial reading program.

Pupils whose preferred modality was congruent with the primary

instructional focus of the initial reading program comprised the

experimental group; pupils whose modality preference was not congruent

with the primary instructional focus constituted the control group.
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Minor Hypothesis

The minor hypothesis was that pupils of teachers identified as

superior would achieve higher on measures of reading vocabulary,

comprehension and general reading behavior than pupils of teachers

identified as average or poor.

Stated in the null form, the following hypotheses were tested:

1. There will be no significant differences in reading vocabulary as

assessed by the Vocabulary (V) subtest of the Gates MacGinitie

Reading Test, Primary A (G~~), the Word Identification (WI),

Word Comprehension (WC), and Word Attack (WA) subtests of the

Woodcock Reading Mastery Test (WRMT) between the experimental

and control groups when the Structural Reading Program is used

for instruction.

2. There will be no significant differences in reading vocabulary

as assessed by the V subtest of the G~~, the WI, WC and WA sub

tests of the WRMT between the experimental and control groups

when the Hawaii English Program is used for instruction.

3. There will be no significant differences in reading vocabulary

as assessed by the V subtest of the GMA, the WI, WC and WA subtests

of the WRMT between the experimental and control groups when

Reading 360 is used for instruction.

4. There will be no significant differences in reading comprehension

as measured by the Comprehension (C) subtest of the GMA and the

Passage Comprehension (PC) subtest of the WRMT between the

experimental and control groups when the Structural Reading
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Program is used for instruction.

5. There will be no significant differences in reading comprehension

as measured by the C subtest of the GMA and the PC subtest of the

WRMT between the experimental and control groups when the Hawaii

English Program is used for instruction.

6. There will be no significant differences in reading comprehension

as measured by the C subtest of the G~~ and the PC subtest of the

WRMT between the experimental and control groups when Reading 360

is used for instruction.

7. There will be no significant differences in general reading

behavior as measured by the Composite Reading Score (CRS) of the

GMA and the Tota1 Read i ng Score (TRS) of the WRf-n between the

experimental and control groups when the Structural Reading

Program is used for instruction.

8. There will be no significant differences in general reading

behavior as measured by the CRS of the G~1A and the TRS of the

WRMT between the experimental and control groups when the Hawaii

English Program is used for instruction.

9. There will be no significant differences in general reading

behavior as measured by the CRS of the GMA and the TRS of the

WRMT between the experimental and control groups when Reading 360

is used for instruction.

10. There will be no significant differences in reading vocabulary as

measured by the V subtest of the GMA, the WI, WC, and WA subtests

of the WRMT between pupils of teachers identified as superior and

pupils of teachers identified as average or poor.
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11. There will be no significant differences in reading comprehension

as assessed by the C subtest of the GMA, and the PC subtest of

the WR~IT between pupils of teachers identified as superior and

pupils of teachers identified as average or poor.

12. There will be no significant differences in general reading

behavior as assessed by the CRS of the GMA and the TRS of the

WRMT between pupils of teachers identified as superior and pupils

of teachers identified as average or poor.

Significance of the Study

American educators and psychologists have supported the concept

of individual differences since the early work of Mann (1844) and

Huey (1905). In 1925, the Twenty-fourth Yearbook of the National

Society for the Study of Education, Part II, was entirely devoted

to the subject of adapting educational practices to individual

differences. In this yearbook, various school systems reported

results obtained by individual instruction. Most of the programs

were patterned after the Winnetka (1918) or the Dalton (1922) plan

in which individual progress was facilitated by assignments in which

the child worked at his own rate through materials that gradually

increased in difficulty. Since the Winnetka and Dalton plans were

presented over fifty years ago, attention to individual differences

has increased markedly.

Individualized instruction could be considered a hallmark of the

last decade, but when it is examined carefully it usually refers to

adjustments in rates of learning rather than to adjustments of methods.
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Some researchers have examined the effects of alternative instructional

programs for specific learners; however, their results are usually

inconclusive (Gagne, 1967; Glaser, 1972).

Some limitations of the aptitude treatment interaction model

are that it is very difficult to design instructional materials

which teach exclusively to specific abilities and it is extremely

difficult to classify learners' aptitudes. The clinical classifi

cation system utilized in this study was verified by pilot studies

in which the identifications were validated statistically. Although

the instructional programs selected were not purely visual, auditory

or eclectic, their classification was determined by their primary

instructional focus. Previous studies of alternative instructional

treatments based on sensory modality preference (Robinson, 1972;

Daniel &Tacker, 1974; Bateman, 1968) did not statistically validate

their classification of learners. In some of these studies, the

match between learner classification and instructional programs

could be questioned. In Robinson's (1972) and Bateman's (1968)

studies, students who were identified as visual preferred learners

were placed in basal programs which were categorized as high visual.

In actuality, these basal reading programs which they used might be

more accurately classified as eclectic.

Research studies conducted by Birch and Belmont (1965) and

theoretical frameworks posited by Piaget (1952) and Wepman (1968)

indicated that the concept of sensory modality preference was

particularly germane between the ages of five and seven years.

The subjects in the present study were within this critical age range.
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This study was designed to test empirically the aptitude treatment

interaction model when the basis of learner classification was sensory

modality preference. It is hoped that it will help to clarify the

issue of individualization and lead to more effective instruction in

initial reading.

Definitions

For purposes of this study, the following definitions were used.

Definition of Terms

1. Modality refers to the major avenues of sensation or methods of

perceiving information such as auditory, visual or kinesthetic.

2. Modality preference is that avenue of sensing and perceiving

information which is most highly developed. This study was

limited to auditory and visual preferred learners. It did not

deal with learners who have kinesthetic preferences.

Learner Classification

1. An auditory preferred learner is a pupil whose scaled score on

the Auditory Sequential Memory subtest (ASM) of the Illinois Test

of Psycholinguistic Abilities (ITPA) is nine or more points higher

than his or her scaled score on the Visual Sequential Memory sub

test (VSM) of the ITPA and/or one whose average stanine score on

the four auditory tests of the Gates MacGinitie Readiness Tests

(GMRT) is two stanines higher than the average stanine score on

the four visual tests of the GMRT.
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2. A visual preferred learner is one whose scaled score on the VSM

test of the ITPA is nine or more points higher than his or her

scaled score on the ASM test of the rTPA and/or one whose average

stanine score on the four visual tests of the GMRT is two stanines

or more higher than the average score on the four auditory tests

of the GMRT.

3. A learner with no sensory modality preference is one whose scaled

scores on the VSM and ASM tests from the ITPA differ by less than

nine points and/or one whose average stanine scores on the auditory

and visual tests of the GMRT differ by one or zero stanines.

Program Classification

1. Structural Reading Program is identified as a high auditory

program with a strong phonic emphasis in its initial stages.

2. Hawaii English Program is identified as a high visual program

because of the heavy emphasis on visual memory in its initial

stages.

3. Ginn 360 Reading Program is identified as eclectic because it

teaches through both the auditory and visual modes from the

initial stages of the program.

Placement

1. Congruent placement occurs when a learner's preferred modality

is consistent with the program type. Table 1 identifies the

instructional programs which are congruent with modality prefer

ences.
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Table 1

Congruent Placement

Modality Preference

Auditory

Visual

Even--No Sensory
Modality Preference

Instructional Program

Structural
Reading Program

Hawaii English Program

Reading 360 Program

2. Non-congruent placement occurs when a learner's preferred modality

is not consistent with the program type. Table 2 identifies the

programs which are non-congruent with modality preferences.

Table 2

Non-congruent Placement

Modality Preference

Auditory

Visual

Even

Summary

Instructional Program

Hawaii English Program

Structural Reading
or Reading 360

Hawaii English Program
or Structural Reading Program

This study attempted to validate the aptitude treatment interaction

model when sensory modality preference was the basis for learner

classification. Stated as a question, the problem was: Is sensory

modality preference an useful basis for learner classification in
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initial reading instruction? It is hoped that the answer to this

question may clarify and expand the concept of individualization

in initial reading instruction.

The following chapter will review the literature related to

early assessment and modality preference. Methods and procedures

used in this study for collecting and analyzing data will be

discussed in Chapter III. Findings of this study are reported in

Chapter IV. The final chapter summarizes the results of the inves

tigation, discusses educational implications and makes recommendations

for further research.



CHAPTER II

RELATED LITERATURE

Literature related to this study is organized as follows:

(1) general factors relevant to reading readiness; (2) early

assessment measures predictive of reading achievement; (3) adjusted

instructional programs based on early assessnlent data; and (4) a

developmental sequence in perception and cognition.

General Factors Relevant
to Reading Readiness

Interest in reading readiness evolved gradually over a period

of years, but it received official recognition in American education

in 1925 when the Twenty-fourth Yearbook of the National Society for

the Study of Education was published. Part I of this yearbook

identified the readiness stage as one period of growth in the total

reading development of a child and devoted an entire chapter to it.

Chronological Age

Prior to 1925, reading instruction was begun when the child

entered school at the age of six, the chronological age considered

appropriate for beginning reading instruction (Durkin, 1974).

Prominent educators who objected to this view were John Dewey and

Edmund Huey. They considered the age of eight a more appropriate

time to introduce reading instruction. They felt that the child
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was not physiologically ready at six years due to lack of ocular

motor control, and that existing educational methodology was unsuited

to the child's psychological and intellectual development (Huey, 1908).

Their objections, however, had little effect on educational practices

of that period.

With increased interest in scientific measurement in education

came a large number of school surveys which found that many children

were failing first grade usually for lack of achievement in reading.

The single most important factor used to explain these failures was

lack of readiness. Children failed because reading instruction was

begun before they were ready (Dickson, 1923; Holmes, 1927). In the

decade of the 1920s, maturation was considered the most important

factor not only in determining readiness but also in later reading

achievement. Maturation was thought of as an automatic unfolding

which developed as the child increased in age (Gesell, 1925, 1940).

The solution to the problem of reading failure was to postpone instruc

tion so that with the passing of time children would become ready.

This theory supported chronological age as an important factor in

readiness and reading achievement (Durkin, 1974).

Intelligence

As research increased, educators sought to identify the precise

stage at which the child was ready to begin reading. The relationship

between intelligence and reading achievement began to emerge (Arthur,

1925). Morphett and Washburne (1931) concluded that a mental age

(MA) of 6-6 was needed before reading instruction could begin.
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IIMental age alone showed a larger degree of correlation with reading

progress than did the intelligence quotient (IQ) or the average of

mental and chronological agell (pp. 502-503). Dean (1939) examined

the relative effects of visual acuity, MA, and reading readiness

test results on predicting first-grade achievement. He found that

MA, as measured by the Stanford Binet, was the most efficient pre

dictor. For years, MA was deemed the most important criterion in

predicting first-grade reading achievement (Morphett &Washburne,

1931; Dean, 1939).

Gates and Bond (1936) in their study entitled, IIReading Readiness:

A Study of Factors Determining Success and Failure in Beginning

Reading,1I described the reading achievement found in four first-grade

classes. In March, they identified the ten lowest achievers and

provided them with tutors; by June, all ten were achieving on grade

level. Gates and Bond (1936) commented:

This study emphasizes the importance of recognizing and
adjusting to individual limitations and needs ... rather
than merely changing the time of beginning. It appears that
readiness for reading is something to develop rather than
merely to wait for (p. 684).

Gates (1937) offered a second criticism of the MA concept of

readiness. His study examined different methods of teaching reading

and the achievement that resulted. Gates noted:

Reading is begun by very different materials, methods and
general procedures, some of which a pupil can master at the
mental age of five with reasonable ease, others of which
would give him difficulty at the mental age of seven (p. 508).

Although MA and IQ are important factors in reading achievement,

they are not the only factors. The strength of the correlation

between reading achievement and IQ changes at various grade levels.
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r~ and IQ seem to be more highly correlated with reading achievement

above the second-grade-level (Birch &Belmont, 1965; Bond &Dykstra,

1967).

Perception

Harrington and Durrell (1955) studied factors which influence

first-grade reading achievement. They found that auditory and visual

discrimination of word elements were highly related to success in

primary reading whereas MA had little influence on success in learning

to read. Perceptual factors have become increasingly important in

research on early assessment.

Several studies have examined the relationship between auditory

perception and reading achievement. Their findings are mixed. While

some found a strong positive correlation between auditory perception

and reading achievement, others maintained that auditory perception

is not correlated with reading achievement (Bateman, 1968; Calfee

&others, 1973; Hammill & Larsen, 1974; Groff, 1975).

Bateman's (1968) study comparing auditory and visual methods of

first grade reading instruction with auditory and visual learners

found that those pupils who were labeled as auditory learners on

the basis of their performance on The Illinois Test of Psycholin

guistic Abilities (ITPA) scored significantly higher than those

categorized as visual learners. Calfee and others (1973) examined

the relationship of acoustic phonetic skills to reading ability in

subjects ranging in age from kindergarten through twelfth grade.

Their results suggested that the ability to manipulate the phonetic
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components of the spoken language had an important bearing on reading

skill.

Hamill and Larsen (1974) reviewed sixty-seven studies which

used correlational statistical procedures to examine the relationships

among reading and achievement and various measures of auditory per

ception, including such skills as discrimination, memory, blending

and auditory-visual integration. They concluded that auditory skills

are not sufficiently related to reading to be particularly useful for

school practice. Groff (1975) also reviewed several studies of the

relationship between auditory discrimination and reading and urged

a cautious, skeptical outlook toward the importance of auditory

discrimination.

Another area of interest to researchers is the relationship

between visual perception and reading achievement. Results in this

area are divided. Some experts maintain that visual perceptual

training has a direct relationship to reading achievement (Goins,

1958; Frostig &others, 1963; Whisler, 1974; Labrentz, Linkenhoker &

Aaron, 1976). Others find that visual perceptual training results

in improvement on tests of visual perception but that little or no

improvement is reflected on reading tests (Black, 1974; Church, 1974;

Cohen, 1966; Rosen, 1966; Thomas &Chissom, 1973; Hare, 1977).

Other investigators have examined the relative importance of

auditory and visual perceptual skills to reading achievement (Hall,

1969; Rosner, 1973; Paradis &Peterson, 1975: Rude, 1975; Pitcher

Baker, 1973; Johnson, 1974). Hall (1969) investigated the transfer

differences between kindergarten and second graders on aurally and
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visually presented words. The results indicated that both kinder

garten and second graders learned more through visual presentations

than through auditory ones.

Rosner (1975) explored the relationship between specific percep

tual skills and achievement in language arts and mathematics. He

found that math achievement correlated with visual perceptual skills,

while reading achievement correlated with auditory perceptual skills.

Rosner suggested that if his study could be replicated on a larger

population, phonic reading programs might serve the need of the

greatest number of pupils.

Rude (1975) studied the retention abilities of kindergarten pupils

for visual and auditory discrimination skills. Visual discrimination

skills were retained more effectively than auditory skills over a

summer vacation. Sex membership and chronological age were not

significant factors affecting retention; however, intelligence was.

Rude suggested more emphasis on auditory discrimination and less on

visual discrimination; more emphasis on reading in kindergarten and

less time allocated to review in first grade.

After reviewing several studies on the relationship between

auditory and visual perceptual skills and reading achievement,

Pitcher-Baker (1973) commented that "although there may be no one

to-one relationship between perceptual training and reading achieve

ment, perceptual training is worthwhile when it is viewed as part of

development in the hierarchy of learning " (p. 44). Johnson (1974),

on the other hand, presented another view of the relationship

between perceptual training and reading achievement. In responding
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to Pitcher-Baker's article, Johnson noted that "1iterature on

perceptual training, though controversial, certainly does not

justify using this method to improve students' reading ability"

(p. 67).

Auditory-visual integration was another area of perception which

has been investigated (Birch &Belmont, 1964; Jorgenson &Hyde, 1974;

Nociti, 1976; Badian, 1977; Early &others, 1976-1977). Birch and

Belmont (1964) hypothesized that intersensory transfer which requires

the matching of auditory stimuli to visual ones is necessary for

reading achievement. An auditory-visual pattern test consisting of

three examples and ten test items was administered to a sample of 150

poor readers and 50 good readers, nine and ten years of age. The

investigators found that good readers made significantly fewer in

correct responses than did poor readers. Birch and Belmont concluded

that one of the contributing factors to reading retardation was poor

development of intersensory transfer.

Jorgenson and Hyde (1974) examined the relationship of auditory

visual integration and reading performance in a sample of first-and

second-grade-subjects from a lower socioeconomic background. The

effects of several factors were considered as possible moderating

variables: grade level, sex differences, intelligence and single

modality functioning. The results suggested that auditory-visual

integration ability was developmental and that grade level, sex dif

ferences, and socioeconomic status did make significant contributions

and should be considered when interpreting auditory-visual integration

research.
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Nociti (1976) investigated the relationship between auditory

visual (A-V) and visual-auditory (V-A) integration abilities and

reading achievement. She hypothesized that girls would be superior

to boys on A-V and V-A integration abilities at the second-grade

level but not at the fifth-grade-level. The findings indicate a

definite relationship between sensory transfer skills and reading

achievement. Sex membership had a significant relationship with

intersensory transfer for older and younger subjects. According

to Nociti1s study, it appears that sensory integration is an important

factor in affecting reading progress.

Badian (1977) investigated the precise nature of the deficit

in A-V integration demonstrated by poor readers. The findings

suggest that a short-term auditory sequential memory deficit appears

to be a major factor in inferior A-V integration performance of

poor readers.

Early and others (1976-1977) investigated the relationship between

a cross-modal and perceptual motor task and academic achievement which

was based on the assumption that lower-level perceptual motor processes

underlie higher-level academic tasks. A Rhythmic Motor Test (RMT)

developed by Grissom was believed to be an appropriate measure of

performance on low-level tasks which demand efficient cross-modal

functioning. The task involved matching a locomotor response to a

drumbeat. It required the translation of an auditory-temporal pattern

into a motor response involving spatial and temporal dimensions. They

hypothesized that there would be a significant relationship between

achievement on academic tasks and performance on the RMT. The results
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indicated that performance on the RMT consistently correlated with

reading achievement throughout the third, fourth-and fifth-grade

groups but no correlation was found at the second-grade-1eve1.

These findings suggest that cross-modal abilities become more

important above the primary grades.

Sex Membership

Sex membership and its relationship to reading achievement has

been investigated for many years (Anderson, Hughes &Dixon, 1956;

Balow, 1963; Dykstra &Tinney, 1969; Ko1czynski, 1973; Samuels &

Turnur, 1974; Sakamoto, 1975; Thompson, 1975; Klein, 1977). Anderson,

Hughes and Dixon (1956) investigated the correlation of reading

achievement and sex membership for children in first through sixth

grades. Their findings indicate that girls learned to read earlier

than boys and that age of learning to read correlated with reading

achievement in the sixth grade. Intelligence correlated with reading

achievement for both sexes.

Balow (1963) examined the reading readiness and reading achieve

ment scores of first graders and found that girls made significantly

higher scores than boys on both measures. When reading readiness

was held constant no significant differences were found in reading

achievement.

Dykstra and Tinney (1969) investigated sex differences in reading

readiness and first-and second-grade reading achievement. Their

subjects were all the children in eight participating projects of

the Cooperative Research Program from school systems in four states.
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Their findings indicate that girls score significantly higher than

boys in all areas through grade two. Sex differences were not

related to methodology.

Samuels and Turnur (1974) used a behavior observation schedule

to investigate attention, sex membership and reading achievement at

the first-grade level. They found that girls were significantly

more attentive than boys and scored significantly higher on word

recognition tasks. Word recognition was found to be significantly

related to attentiveness for the group as a whole with reading

readiness controlled in a covariance analysis. Samuels and Turnur

suggest that sex differences favoring girls frequently found in

reading achievement scores may be mediated by an attentional variable.

In discussing sex factors in learning to read, Kolczynski (1973)

comments that one statement that can hardly be debated is that girls,

as a group, show significantly higher achievement in learning to read

than boys. While previous writers have offered either a biological

or a cultural explanation for these differences, Kolczynski suggests

that the most reasonable hypothesis is one which considers the inter

action of biological and cultural forces.

In discussing preschool reading in Japan, Sakamoto (1975) refers

to a report of the National Language Research Institute of Japan

entitled, Reading and Writing Ability in Preschool Children. One

of the secondary findings of this report is that girls read better

than boys at the preschool level. This cross-cultural evidence for

the superiority of girls in early reading achievement seems to support

Kolczynski's (1973) interactionist explanation.
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Additional cross-cultural evidence comes from Thompson (1975)

who reviewd the literature on sex differences in reading achievement

of English-speaking children. He found a developmental trend for

sex differences in reading achievement. Boys showed less progress

in the initial stages but by ten years of age, these initial dif

ferences were not apparent. Thompson explored three hypotheses

relative to the origin of sex differences: feminine bias of the

school environment, differential maturation of cerebral structures,

and differential exposure to the printed word. He concluded that

at the present time, it cannot be claimed that anyone hypothesis is

adequately supported by evidence.

Klein (1977) reviewed cross-cultural studies on sex differences

in reading achievement from Canada, England, Nigeria, the United

States, Germany, and Sweden. While there is general agreement that

girls are superior to boys in initial reading achievement, there is

no adequate explanation of why this occurs. The nature-nurture

controversy is still alive and well. Klein's findings are in agree

ment with Thompson1s.

Physical Factors

The child's general physical condition should be evaluated before

school entrance. Many school districts require the child to have a

complete examination by a physician before entering kindergarten.

Tinker and McCullough (1975) comment on the importance of physical

factors: IIlf physical health is impaired, as by infected tonsils or

malnutrition, the child is not ready to direct his attention
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consistently to learning activities in reading or elsewhere" (p. 80).

Morrison and Harris (1968) found that height and weight showed some

relationship to reading readiness. Height, in particular, reflects

nutrition and general health which reflects parental knowledge of

hygiene and principles of physical health.

The physical defects which interfere most frequently with

beginning reading are poor vision and poor hearing. In screening

first-grade subjects for participation in her research study, Benger

(1968) found that approximately one in eleven had a hearing deficiency

while one in nine had a visual deficit which was previously undetected.

Any marked departure from normal vision may give a child hazy or

incorrect images when he looks at words. Visual acuity and its

relationship to reading readiness has been investigated by Bing (1964)

and Rosenbloom (1961). Bing1s 1964 study examined the complex process

of vision and its relationship to beginning reading emphasizing the

importance of the teacher's role in recognizing symptoms of visual

difficulty. Rosenbloom discusses the importance of visual acuity and

its relationship to visual perception. He stressed the need for a

complete visual examination to be given before a child enters school.

Auditory acuity refers to the ability to hear sounds of varying

pitch and loudness. Research (Spache &Spache, 1977) indicates that

loss in auditory acuity, particularly of high tones, is related to

reading success in the primary grades. Loss of acuity for high tones

affects the child's ability to hear such consonants as p, b, s, t,

k, v, and c. This would inhibit the child's progress in a phonic

reading program.
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The last physical factor to be considered is the child's gross

motor development. Kephart (1964) maintains that consistent and

efficient motor patterns permit a child to explore his environment

and systematize his relationship to it. Children learn such concepts

as up and down, near and far, by matching perceptual and motor

experiences. The perceptual and motor world of the child come

into agreement and provide a foundation for the development of

symbolic and conceptual thinking (Dunning &Kephart, 1965).

Emotional Factors

A variety of emotional problems can affect the child's reading

achievement. Timidity, fearfulness, withdr'awa1, hyperactivity and

aggression are all personality traits which affect the child's ability

to function in a classroom. Harris and Sipay (1975) identified three

aspects of emotional maturity that are significant in reading readiness:
~~ ~ ..~

emotional stability, self-reliance, and the ability to actively and

cooperatively participate in group activities. Children who lack

emotional stability may exhibit such behavior as rapid changes of

mood, crying with little provocation, and temper tantrums. Children

who lack self-reliance are likely to be completely dependent on the

teacher and expect her to do everything for them. The uncooperative

child who cannot participate in group instruction due to shyness,

aggression or distractibility is bound to miss a great deal of

instruction.



Experiential and Environmental Factors

The general cultural level of a child's home is an important

factor in deternlining his knowledge and experience. The young child

who grows up in a home where reading and learning are valued will

come to school with a broader range of experience, a larger vocab

ulary, better language facility, and a value system in which academic

achievement is important (Harris &Sipay. 1975; Almy, 1949).

Telegdy (1974) examined the relationship between socioeconomic

status (SES) and school readiness. He found that lower SES children

did significantly poorer than middle SES children on four different

readiness measures: Metropolitan Readiness Test (MRT), First Grade

Screening Test (FGST), Bender Gestalt Test (BGT), and the School Test

of Academic Readiness (STAR). Telegdy suggested specific educational

programming to strengthen the skills of lower SES children in vocab

ulary, visual motor skills, and letter naming.

Language Facility

25

The relationship of reading achievement and language facility

has been investigated frequently in the last decade. A child's

language is the raw material for reading. It contains the meaning

the child knows, and forms the base for the necessary association

the child makes between oral and graphic symbols in learning to read.

Reading is a language process (Sawyer, 1975; Smith, 1975; Robinson,

Strickland &Cullinan, 1977).

One aspect of language facility which ;s significantly related

to readiness is receptive vocabulary. Measures of this skill are
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often included on readiness tests (Spache &Spache, 1977).

Syntax is an area that has received much attention in the current

literature. O'Donnell, Griffin and Norris (1967) noted two periods

of particularly rapid syntactic development--kindergarten through

first grade, and the end of fifth through the seventh grade. From

kindergarten on, there was a steady increase in the number of words

per T-unit defined as lI a single independent predication together with

any subordinate clauses that may be related to it" (p. 33). The

structural patterns of the main clauses do not vary a great deal

from kindergarten to seventh grade. At all levels, the two predom

inant patterns are subject-verb and subject-verb-object.

Loban's (1963) study on language of elementary school children

strongly supports the importance of oral language in kindergarten

programs and in relation to reading. He found that childrer who

ranked high in oral language ability at the kindergarten level also

ranked high in reading achievement in later years.

Cognitive Style

Elementary students demonstrate growth along several dimensions

of cognitive style. Three have been selected for discussion: cog

nitive style preferences; cognitive tempos; and attentional styles.

Kagan (1966) identified three style preferences--analytic, relational,

and inferential. An analytic concept is one which is formed on the

basis of an objective element common to all members included in the

group (e.g., they all have long handles). A relational concept is

based on a functional relationship established among the members



27

(e.g., the bat is used to hit the ball). An inferential concept is

based upon the member belonging to some superordinate class iden

tified by a lexical term (e.g., they are both food). In his 1966

study, Kagan found increases in preferences for analytic and infer

ential concepts with increasing age.

Cognitive tempos involve the child's tendency to inhibit initial

responses and to reflect upon the accuracy of an answer rather than

responding impulsively, in conditions of high response uncertainty.

Developmental studies reveal a trend from impulsive to reflective

cognitive tempos (Kagan, 1966). Kagan (1965) found positive correla

tions between indices of reflectivity and word recognition with first

grade-subjects. He recommended that measures of cognitive tempo be

incorporated in diagnostic batteries for the early identification of

poor readers.

Attentional style refers to the child's ability to focus his

attention selectively, thereby avoiding distraction from irrelevant

stimuli. Two such styles are constriction and flexibility; children

with the flexible attentional style are less distracted by irrelevant

stimuli. Santostefano and Paley's (1964) study showed developmental

advances from constricted to flexible attentional styles.

Shapiro (1976) investigated the effects of visual discrimination

training on reading readiness test performance of impulsive first

grade boys. The purpose of the study was to determine if a visual

discrimination treatment could alter the effects of an impulsive

response style on a reading readiness measure. Shapiro concluded

that visual discrimination training could compensate for an impulsive
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response style (Shapiro, 1976).

Becker (1976) investigated conceptual tempo and the ability of

kindergarten children to regulate tempo in situations of varying

levels of task complexity and under varying sets of instruction.

Results suggest that risk children were more impulsive than non-risk

children, and were less able to alter tempo when going from simple

to complex situations.

Margolis (1977) investigated auditory perceptual test performance

and the reflective-impulsive dimension with kindergarten children.

He found significant differences in favor of the reflective children

on those auditory perceptual instruments manifesting definite response

uncertainty. Generally, the findings support Kagan1s (1965) theory

of cognitive tempo which states that impulsive subjects will more

likely make more incorrect responses than their reflective peers in

situations of response uncertainty.

Epstein, Cullinan and Sternberg (1977) investigated impulsive

cognitive tempo in normal and learning disabled children. They found

that mild learning disabled children were more impulsive than normal

children and that severe learning disabled children were more impulsive

than mild learning disabled children. Impulsivity scores were

correlated with reading achievement indicating a relationship between

problem solving strategy and academic performance.

The finding of Shapiro, Becker, Margolis, Epstein, Cullinan

and Sternberg support Kagan's position on cognitive tempo. The

evidence from these studies suggests that children with a reflective

cognitive tempo score significantly higher in reading achievement than
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children with an impulsive cognitive tempo. The relationships among

cognitive style preferences, attentional styles and reading achieve

ment are not clear, according to the research literature.

Summary

General factors relevant to reading readiness and predictive

of reading achievement have been presented in historical perspective.

Chronological age was a factor associated with reading readiness

in the 1920s and 1930s. More recent studies indicate that there is

no significant relationship between chronological age and initial

reading achievement (Prescott, 1955). However, the current school

practice of using chronological age as the only criterion for school

entrance encourages this association.

Intelligence is correlated with reading readiness and is predic

tive of reading achievement. Investigations suggest that it is more

highly correlated with reading above the primary grades. The correla

tion between intelligence and reading comprehension is usually higher

than the correlation between intelligence and word recognition (Birch

&Belmont, 1965; Bond &Dykstra, 1967).

Perception. The literature on perceptual skills and their

relationship to reading achievement was presented in four parts:

auditory perception, visual perception, the relative importance of

auditory and visual perception, and auditory visual integration. In

each area, the evidence is divided. Some investigators conclude that

there is a significant relationship between perceptual skills and

reading achievement (Harrington &Durrell, 1955; Bateman, 1968;



Whisler, 1974; Rosner, 1975; Birch &Belmont, 1964); others hold

that perceptual skills are not significantly related to reading

achievement (Harrmill, 1974; Thomas &Chissom, 1973; Hare, 1977).

Investigators suggest a developmental sequence in the area of

perception. In this sequence, unimodal skills are more important

in initial reading achievement while intersensory transfer skills

are more important in reading achievement above the primary grades

(Birch &Belmont, 1964; Early &others, 1976-1977).

Sex membership and its relationship to reading achievement is

fairly clear. Most studies agree that girls score significantly

higher than boys on beginning reading measures. These differences

tend to level off at ten years of age (Dykstra &Tinney, 1969;

Klein, 1977). The explanation for these differences tends to be

either cultural or biological with Kolczynski (1973) suggesting an

interactionist position. Klein's (1977) cross-cultural review of

the literature concludes that the nature-nurture controversy is alive

and well.

Physical factors and their relationship to reading achievement

were discussed in four areas: general physical health, motor

coordination, visual acuity, and auditory acuity. The factors

which relate most directly to reading achievement are visual and

auditory acuity (Benger, 1968). It is recommended that children

have a conlplete physical examination by a physician as well as a

visual examination by a visual specialist before entering school.

Emotional factors such as timidity, fearfulness, hyperactivity

and aggression can inhibit a child's progress in reading. Three

30
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qualities that are particularly important to reading readiness and

initial reading achievement are emotional stability, self-reliance,

and the ability to participate actively and cooperatively in a

group (Harris &Sipay, 1975).

Experiential and environmental factors relate to the general

social and cultural background of the child. The child who comes

from a home where reading and learning are valued will come to

school with a broader range of experience, better language facility

and a value system in which academic achievement is important (Harris

&Sipay, 1975).

Language facility is considered an important factor in reading

readiness and in initial reading achievement. Receptive vocabulary

is one aspect of language facility which is correlated with reading

achievement. Most readiness tests measure this skill (Spache &

Spache, 1977). Loban's 1963 study on the relationship between oral

language and reading achievement strongly supports the importance of

oral language in the kindergarten program.

Cognitive style was investigated by Kagan in the sixties but

research in the last year has focused on one dimension of cognitive

style identified as cognitive tempo. Studies generally indicate a

correlation between impulsivity and poor reading achievement. Child

ren identified as reflective on the basis of the Matching Familiar

Figures Test score significantly higher than impulsive children in

measures of reading achievement (Becker, 1976; Margolis, 1977;

Epstein, Cullinan &Sternberg, 1977). It is suggested that a measure

of cognitive tempo be included in reading readiness batteries.
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Reading readiness is a misleading term because it implies that

there is a fixed point at which the child is prepared to begin reading

instruction. There are no definite boundaries between readiness and

initial reading instruction but rather, there is a continuum.

Ausube1's (1959) definition of readiness clarifies this relationship.

Readiness is lithe adequacy of existing capacity in relation to the

demands of a given learning task ll (p. 246). Reading readiness is a

relationship between the abilities of the child and the abilities

required to be successful with beginning reading instruction. Just

as each child's abilities vary, so do the demands of the learning

task vary depending on the program and the competence of the teacher.

A crucial factor in reading readiness assessment is to match the

abilities of the child with the demands of the program which will

be used for intia1 reading instruction.

Early Assessment Measures
Predictive of Reading Achievement

Early assessment measures discussed in this section are organized

as follows: readiness tests, behavioral rating scales, parent ques

tionnaires, and batteries. Since research in this area has increased

markedly in recent years, the studies reviewed in each area are

considered representative of the research available. The literature

in this section focuses on predictive validity. The major objective

is to determine the instruments' efficiency at predicting later

reading achievement and in identifying those pupils who are likely

to experience difficulty in initial reading instruction.
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Readiness Tests

Interest in early assessment and predicting first grade reading

achievement dates back to the early thirties (Lee, Clark &Lee, 1934;

Monroe, 1935). The Reading Aptitude Test (RAT) by Monroe published

in 1935 samples a wide range of readiness factors: motor coordination,

perception of forms, visual memory, auditory discrimination, maze

tracing, sound blending, receptive vocabulary, articulation, and

auditory memory. This broad sample of readiness skills offers

diagnostic advantages. Starr's (1957) review of studies of this

test shows validity coefficients in predicting later reading success

of .38, .41, and .75.

Recently studies have attempted to identify which readiness test

is the most efficient predictor of first grade reading achievement

(Lessler &Bridges, 1973; Van Horn &Holland, 1974; Goodman &

Wiederholt, 1973; Randel, Fry &Ralls, 1977). Lessler and Bridges

(1973) compared the Metropolitan Readiness Test (MRT), Lee Clark

Readiness Test (LCRT), Peabody Picture Vocabulary Test (PPVT), and

the Bender Gestalt Test (BGT). They found that the ~iRT was the

best predictor of reading achievement. In a similar study with

disadvantaged black children, Goodman and Wiederholt (1973) compared

the MRT, The Slossen Intelligence Test (SIT), and the Frostig Devel

opmental Test of Visual Perception (OTVP). They found the OTVP to

be the best predictor.

Van Horn and Holland's (1974) study investigated the predictive

validity and factor structure of the ABC Inventory (ABC) by comparing
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scores obtained by preschoolers on this test with scores obtained on

the MRT in the spring of kindergarten. ABC and t1RT scores were

obtained for 448 children from 1970-1972. The ABC was administered

individually in the spring preceding the child1s entrance to kinder

garten. The MRT was administered in a group setting in the spring

of kindergarten. The ABC classified ninety-two of the 448 children

as not ready or marginallY ready for kindergarten (ABC ~ 69). The

MRT administered in the spring of kindergarten classified these

ninety-two children as follows: three--not ready for first grade;

eleven--low first grade readiness; seventy-eight--average or above

average readiness for first grade. The ABC classified 15 percent

of the children correctly and 85 percent incorrectly. The predictive

accuracy of the ABC was high in terms of identifying children who

could be expected to achieve at, or above, grade level in kinder

garten. Of the 356 children who were classified as average or above

average in kindergarten readiness, 97 percent demonstrated average

or above average first grade readiness in the MRT. These results

suggest that while scores on the ABC above sixty-nine predict

average or above average kindergarten achievement, scores below

sixty-nine indicate a need for further evaluation.

Randel, Fry and Ralls (1977) used multiple regression procedures

to assess the effectiveness of the ABC and MRT in predicting first

and third grade reading achievement. Sex and chronological age were

additional predictor variables in the first grade analysis. The

Primary Mental Abilities Test (PMA) was added to the equation in

predicting third grade reading achievement. MRT performance accounted



35

for 11 percent of the variance in first grade reading achievement

with a correlation coefficient of .34. In predicting third grade

reading achievement the MRT accounted for 26 percent of the variance

and the PMA accounted for an additional 6 percent with a correlation

coefficient of .57. These results indicated that the MRT was a far

better predictor of both first and third grade reading achievement

than the ABC. Although the MRT was the best predictor in this study,

its correlation with first grade reading achievement was mild. Higher

correlations have been reported by Bolig and Fletcher (1973) and

Telegdy (1975), Randel, Fry and Ralls (1977).

Maitland and others (1974) conducted a survey to ascertain what

readiness measures were currently being used in the United States.

They mailed out 980 questionnaires to various school districts and

received responses from 581, or 59 percent. The MRT was found to

be the most widely used instrument. Seventy-two percent of the

respondents reported using only one test for assessment even though

research by Jansky and de Hirsch (1972) has indicated that a battery

is more effective in identifying those children who may experience

failure in learning to read.

Norfleet's (1973) study examined the BGT as a predictor of first

grade reading achievement. She utilized the BGT scores to predict

good, average, and poor readers. Her findings were significant at

the .001 level. In this study the BGT was better at identifying

high achievers than low achievers. Consequently, Norfleet suggested

that if the primary purpose of the assessment was to identify a

high-risk population, then a battery would be more accurate than
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the BGT in isolation.

Several different types of tests have been used to determine

the child's readiness for first grade: general readiness tests

such as the MRT and the School Test of Academic Readiness (STAR)

tests specifically related to reading such as the LCRT, RAT, and

The Gates MacGinitie Readiness Test (GMRT); visual perceptual tests

such as the BGT and DTVP; auditory perceptual tests such as the

Wepman Auditory Discrimination Test (WAD); Auditory Sequential

Memory (ASM), and Sound Blending (SB) from the Illinois Test of

Psycholinguistic Abilities (ITPA); language-related tests such as

the PPVT and Grammatic Closure (GC) from the ITPA; intelligence tests

such as the SIT and PPVT.

Recently investigators have attempted to validate criterion

referenced readiness measures. Hawthorne and Larsen (1977) investi

gated the predictive validity and test-retest reliability of the

Basic School Skills Inventory (BSSI), a criterion referenced readiness

test. The predictive validity of the BSSI was determined by correlating

scores obtained by ninety kindergarten children on the BSSI with

teacher ratings of their performance in first grade. The Teacher

Rating Scale (TRS) developed specifically for use in this study

consisted of eight items, seven of which corresponded to the seven

subtests of the BSSI and an eighth which was designed to assess overall

ability to function in the classroom. The BSSI and TRS had a correla

tion coefficient of .74 (p < .01). This is considered indicative of

good predictive validity; the fact that the TRS was designed to

correspond with the BSSI may explain this high correlation. Hawthorne
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and Larsen concluded that the BSSI total score provided an effective

and highly reliable means of predicting teacher ratings of first

grade performance (Hawthorne &Larsen, 1977). The findings of this

study would be more convincing if a reading achievement test had been

the criterion measure instead of the TRS designed to correlate with

the BSSI.

Margolis's (1976) study investigated the relationship between

The Kindergarten Auditory Screening Test (KAST), the MRT, and the

Gates MacGinitie Reading Test, Primary A (GMA). The KAST and MRT

were administered in the spring of kindergarten and the GMA in

February of first grade. The KAST and MRT had a mild correlation

(.31); however, the KAST did not correlate significantly with the

GMA vocabulary, comprehension or composite score. In all three

cases, the KAST failed to account for even 1 percent of test variance.

Margolis concluded that the KAST was a most inadequate screening

device for the sample studied.

The reliability and predictive validity of the Vane Kindergarten

Test (VKT) was investigated by Powers (1977). The VKT is a screening

device used for the identification of academic and behavioral problems

in young children. Reliability coefficients ranging from .37 to .68

were reported over a seven-to ten-month-retest period. To determine

the ability of the VKT to predict children's adjustment problems, it

was correlated with the Devereux Elementary School Behavior Rating

Scale (DESB). These correlations showed considerable variability

ranging from .49 to -.40. Powers concluded that although the

correlations are statistically significant, their capacity to predict
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is quite limited. The results of this study indicated that scores

obtained on the VKT appear to be somewhat unstable over time and that

the VKT shows only moderate ability to predict behavior problems.

Interest in pre-kindergarten assessment instruments has increased

in recent years (Rubin, 1974; Hess &Hahn, 1974; Buttram, Covert &

Hayes, 1976; Flook &Velicer, 1976). Rubin (1974) studied the validity

and reliability scores of the MRT preschool norms. She followed 910

children from pre-kindergarten through the latter part of first grade.

Pre-kindergarten scores on the MRT correlated .65 with the MRT scores

obtained one year later. Pre-kindergarten scores predicted first-grade

achievement as effectively as kindergarten scores.

Hess and Hahn1s (1974) study investigated the ability of the

Hess School Readiness Scale (HSRS) to identify those pre-kindergarten

or pre-first grade children who will be academically unsuccessful in

elementary school based on a five-year follow-up study. Of the

children identified by the HSRS as potential school failures, 70

percent of the pre-kindergarten and 94 percent of the pre-first grade

children have been academically unsuccessful. When the groups were

combined, the HSRS accurately predicted school failures 80 percent

of the time. THe HSRS most accurately predicted school failure with

urban children.

Buttram, Covert and Hayes (1976) investigated the predictive

validity of the Hayes Early Identification Listening Response Test

(HEILRT). The two levels of HEIRLT were correlated with achievement

in first and second grade. Level I of HEIRLT was administered to 121

kindergarten children in the first month of school and Level II was
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administered to 113 children at the end of the kindergarten year. The

predictive validity of the HEILRT was strongly supported. Level I scores

correlated .62 with overall first-grade-achievement and .81 with overall

second-grade achievement. The correlations with first-and second-grade

reading achievement were .58 and .67, respectively. Level II scores

correlated .71 and .86 with overall first-and second-grade-achievement.

The reading achievement correlations were .66 and .68, respectively.

Buttram, Covert and Hayes concluded that the strength of this instru

ment was its effectiveness in the early identification of children who

may encounter achievement problems in the early grades.

Flook and Velicer (1977) investigated the predictive validity of

the Preschool Screening System (PSS). The criterion measure used in

this study was the Rhode Island Pupil Identification Scale (RIPIS),

a teacher rating scale of classroom behavior and written work. The

correlations of PSS and the RIPIS ranged from .67 to .80 with the

information processing score from the PSS being the strongest pre

dictor. Caution is urged in interpreting these results because of

the two-month-time-interval between PSS and RIPIS administration.

It is possible that this investigation is closer to a concurrent

validity study than a predictive one.

Behavior Rating Scales

Other procedures frequently used to identify those children who

may experience failure in the elementary school are behavioral

rating scales, checklists, and teacher rating scales. In each

case, the kindergarten teacher or a trained observer is asked to
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rate the child's behavior in the classroom situation (Lillywhite,

1973; Keogh &Smith, 1970).

Lillywhite (1973) suggested the use of a high-risk register for

identifying potential reading problems. Children who exhibited high

risk symptoms, as identified by a behavioral checklist, would be

assessed on a more specialized battery. Keogh and Smith's (1970)

study also suggested the identification of a high-risk population.

They conducted a follow-up study through fifth grade and found that

the BGT combined with kindergarten teacher ratings was effective at

predicting high-risk and high potential children. Teacher ratings

were more accurate at predicting high-t'isk chi ldren while the BGT

was better at identifying high potential children.

Some investigators have suggested combining a readiness battery

with a teacher rating scale (Ferinden &Jacobson, 1970; Sanacore,

1973; Feshbach &others, 1974). Ferinden and Jacobson (1970)

compared the results of a battery with the ability of kindergarten

teachers to select children with possible learning problems. Their

battery included the MRT, BGT, Wide Range Achievement Test (WRAT),

and the Evanston Early Identification Scale (EElS). The EElS is a

human figure drawing test with a ten point weighted scale. Results

indicated that the kindergarten teachers were 80 percent accurate

while the battery was 93 percent accurate. It was suggested that

the battery be shortened and combined with teacher ratings.

Sanacore (1973) recommended a checklist for the evaluation of

reading readiness including these areas: auditory discrimination,
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visual discrimination, left-to-right orientation, and language

development, social and emotional development, motor coordination,

and physical factors. He suggested that the checklist be evaluated

in conjunction with the following factors before initiating reading

instruction: readiness test scores, MA or IQ scores, anecdotal

records, and a conference with the parents. These considerations

should provide the teacher with an adequate data base from which

to proceed.

Feshbach and others (1974) compared the de Hirsch battery to

the Student Rating Survey (SRS) which kindergarten teachers filled out.

The SRS examined five factors: impulse control; verbal ability and

language development; perceptual discrimination; recall of necessary

classroom information; and perceptual motor skills. The findings

showed that the SRS's identification of high-risk children correlated

.53 with first-grade achievement while the de Hirsch battery correlated

.68 with first-grade-achievement scores. A combination of the two

measures was suggested.

In a five year follow-up study published in 1968, Meyers and

others found significant correlations between kindergarten assessment

socres, teacher ratings and fifth grade achievement scores. The

combined correlation coefficient was .76. The best single predictor

was an expressive vocabulary score which had a correlation of .64 with

fifth grade achievement.

Benger (1968) studied the effects of perception, intelligence

and personality factors on first grade reading achievement. Sig

nificant correlations were found between these variables and reading
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achievement in first grade. She reconlmended the use of the DTVP, WAD,

and a teacher rating scale to assess personality traits, particularly

concentration. Senger concluded "that such a battery would seem to

have merit for diagnosing perceptual and personality weaknesses which

might underlie primary reading differences" (p. 122).

In their study, Forness, Guthrie and Nihira (1975) identified

high-risk children by clusters of observable behaviors. Pupil behavior

was classified into four categories: verbal positive, attend positive,

not attend, and disrupt. The results placed children in four clusters.

Group I was significantly different from Group IV; however, Groups II

and III were not significantly different. Group IV children were

classified as high-risk. The boys who made up 75 percent of this

group displayed more non-attending behavior, more disruptive behavior,

and more verbal positive behavior than pupils in the other groups.

They were very impulsive. It was suggested that a diagnostic assessment

battery be administered to Group IV children.

Forness, Hall and Guthrie (1977) investigated observable kinder

garten behavior and its relationship to actual school placement at

the end of second grade. They selected forty of the subjects from

the original 1975 study. Using the four clusters of behavior described

above, significant differences were found in special placement and in

teacher ratings at the end of second grade. Results were clearer for

the extremes of the sample, clusters I and IV. Cluster IV children

tended to have special class placements reflecting behavioral rather

than academic problems. Attending behavior would seem to be an

important dimension of prediction. The investigators concluded "that
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simple measures of task attention, taken early in kindergarten amidst

the complex demands of actual classroom environments, would provide

the best indicator of educational risk ll (p. 317).

Colligan (1977) investigated the concurrent validity of the

r"yklebust Pupil Rating Scale (PRS) which is a teacher rating scale

with five areas: auditory comprehension, spoken language, orien

tation, motor coordination, and personal-social behavior. Using

sixty kindergarten children, Colligan correlated the results of PRS

with the MRT, Lippincott Reading Readiness Test (LRRT), and the Wide

Range Achievement Test, Level I (WRAT). Correlation coefficients

between the total PRS and total MRT, LRRT and WRAT were .74, .59

and .60, respectively. Colligan commented that these significant

correlations "provide considerable support for the use of the PRS

in a kindergarten population ll (p. 317).

Glazzard's (1977) study investigated the predictive validity of

The Teacher Estimate of Kindergarten Pupils' Abilities (TEA) and the

GMRT. She found that both the TEA and the GMRT were significantly

correlated with vocabulary but only the TEA was significantly

correlated with comprehension. Glazzard concluded that the TEA

would be a more efficient predictive measure.

Parent Questionnaires

The assessment measures discussed thus far have focused on data

collected directly from the child either in a testing situation or

by observation of the child's behavior in the school environment.

Because of the significant amount of time required by these approaches,
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Colligan (1976) attempted pre-kindergarten screening using parent

reports alone. The questionnaire selected was the Minnesota Child

Development Inventory (MCDI) which uses parent observation to assess

development of a child from one to six years of age. The areas

measured by the MCDI are: general development, gross motor, fine

motor, expressive language, conceptual-comprehension, situation

comprehension, self-help, and personal-social. Parent observations

on fifty-nine children were gathered before the start of kindergarten

and in the spring of the kindergarten year. Readiness was assessed

by the LRRT, MRT, and WRAT. Findings indicated that the MCDI

correlated highly with kindergarten readiness scores. The multiple

correlation coefficient was .79. Although follow-up in the primary

grades will be needed to determine whether these correlations hold,

the data suggest that greater attention should be given to parent

reports in evaluating a child's readiness for reading.

Batteries

Numerous research studies have substantiated the findings of

Jansky and de Hirsch (1972) that a battery of tests is a much more

efficient predictor than a single readiness test (Telegdy, 1975;

Book, 1974; Satz &Friel, 1974; Koppitz, 1975; Eaves, Kendall &

Crichton, 1974; Kapelis, 1975; Engin &others, 1975). Teledgy (1975)

evaluated the relative effectiveness of four readiness tests as

predictors of first-grade achievement: the MRT, BGT, First Grade

Screening Test (FGST), and The School Test of Academic Readiness

(STAR). He found that the MRT was the best predictor in all areas
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except math, where STAR was the most efficient. The MRT and STAR

were very close in overall effectiveness and were clearly superior

to the BGT and the FGST. Having determined the relative effectiveness

of the four measures, Telegdy used regression analysis to identify

the best battery of predictors. The results indicated that the

combination of BGT, Human Figure Drawing (HFD), MRT and STAR letters

was the best predictor of overall readiness. This combination was

significantly better than any readiness test in isolation.

In their study, Satz and Friel (1974) investigated the predictive

antecedents of specific reading disability utilizing twenty-two

different indices to ascertain if a readiness profile could identify

children who will be reading failures in two or three years. Their

results strongly suggest that the reading achievement levels of

children at the end of first grade can be validly predicted from an

assessment of their developmental and neurological performance at

the beginning of kindergarten. The findings showed that the predictive

classification was equally accurate for both high and low-risk pupils

with over 90 percent of both groups correctly classified. These

findings are consistent with those of Rubin (1974), Hess and Hahn

(1974), Buttram, Covert and Hayes (1977), and Flook and Velicer (1977).

Koppitz (1975) combined the BGT with the Visual Aural Digit Span

Test (VADST) and examined their relationship to reading achievement.

She found that the BGT could differentiate between pupils with learning

disability problems and regular students but it could not discriminate

between readers and non-readers. The VADST could distinguish between

readers and non-readers but not between learning disability and regular
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class students. Koppitz suggests the combination of these two instru

ments as an effective screening battery.

In their study, Engin and others (1975) investigated the rela

tionship between selected facets of perceptual cognitive development

at the kindergarten level and subsequent reading achievement during

first grade. A battery of ten predictor tests was administered to

100 subjects. The battery included these tests: SIT, WAD, BGT, ASM,

and Visual Sequential Memory (VSM) from the ITPA, Tapped Patterns (TP),

Horst Reversal Test (HRT), Language Comprehension (LC), and Word

Recognition Tests I and II (WRT I &II). The criterion measure was

the GMA. The results indicated that general intelligence figured

prominently in both vocabulary and comprehension criteria; visual

motor integration as measured by the BGT was important in both

equations; auditory-motor integration was important in the equation

for vocabulary but not in the comprehension equation; girls scored

slightly higher than boys in comprehension but not in vocabulary;

the vocabulary criterion was predicted with greater ease than the

comprehension criterion.

More recent investigators' findings have substantiated the

superiority of a battery over a single readiness test (Telegdy, 1976;

Stevenson &others, 1976; Sterling &Sterling, 1977; Lesiak, 1977).

Telegdy (1976) investigated the concurrent validity of IQ scores

derived from the STAR. He administered the STAR and PPVT to fifty

two kindergarten children and found a correlation of .45 between the

PPVT IQ and the IQ derived from STAR. The mean PPVT-IQ was 98 while

the mean STAR-IQ was 119. This twenty-one point differential was
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significant. These findings raise doubts about the validity of IQs

derived from STAR. Telegdy recommended:

... that psychologists contemplating early screening
projects employing readiness tests should consider using
a quick, independent measure of intelligence such as the
PPVT, rather than place unwarranted reliance on IQ scores
derived from the readiness tests themselves (p. 396).

Stevenson and others (1976) conducted a longitudinal study of

individual differences in cognitive development and achievement in

first, second and third grade. A battery of cognitive and psycho

metric tasks was administered to 255 children prior to kindergarten.

Teacher ratings were obtained in kindergarten. Combinations of four

tasks yielded optimal predictions of achievement. More effective

prediction could be made from pre-kindergarten tasks than from

teacher ratings. After first grade, the most effective prediction

was derived from scores on prior tests of achievement. The four

tasks most predictive of first grade reading achievement were:

letter naming (LN), paired association test (PA), Bender recall (BR),

and visual recall (VR). The multiple correlation coefficient was .71.

For second grade word identification the best combination of pre

dictors was LN, PA, word reproduction (WR), and auditory discrimina

tion (AD). The multiple correlation coefficient was .77. Three

predictors of second grade comprehension were identified as LN, PA,

and verbal recall (VR). The multiple correlation coefficient was .72.

For third grade word identification the predictors were LN, reversals

(R), and categories (C) with a multiple correlation coefficient of

.66. Two predictors of third grade comprehension were identified as

LN and PA with a multiple correlation coefficient of .56. The
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researcher suggested IIthat cognitive skills could be improved by

repeated exposure to appropriate strategies for learning and remem

bering" (p. 399).

Lesiak (1977) compared the effectiveness of the GMRT and ITPA

for predicting reading achievement in first grade when two different

instructional programs were used. Two classes used the initial

teaching alphabet (i/t/a) series, Early-to-Read (Mazurkiewicz &

Tanyzer, 1966), while the other class used the Scott Foresman New

Basic Reader (TO) (Robinson, Monroe &Artley, 1962). Sixty first

graders were administered the GMRT, Cognitive Abilities Test (CAT),

and ITPA at the beginning of the school year, and the Lee Clark

Reading Test (LCRT) in the spring. The GMRT was found to be a better

predictor of reading than the ITPA for both groups. The GMRT predicted

better for i/t/a than for TO groups. For the i/t/a group, Letter

Recognition from the GMRT had the highest correlation coefficient

(.85) while Word Recognition from GMRT had the highest correlation

coefficient for the TO group (.46). Lesiak suggested that a com

bination of reading readiness tests may be the best predictor of

reading achievement. Two important variables to be considered in

future research are the type of reading program and the sex of the

learner.

While most of the literature on early assessment was highly

supportive of these procedures, some was not. Badian and Serwer

(1975), for example, screened 300 kindergarten children with a test

battery in order to identify high-risk children. The main principle

underlying the selection criteria was a discrepancy between achievement,
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as measured by MRT and an informal survey of letters and numbers, and

potential, as measured by the PMA and the Goodenough-Harris Draw-a

Man (DAM). Other selection criteria were a discrepancy between

verbal and nonverbal ability, intra-test scatter and performance

on a visual-motor copying test. Sixty-two children were selected

as having possible learning disabilities. At the beginning of first

grade, they were tested with the Wechsler Intelligence Scale for

Children (WISC) and the ITPA and showed average abilities. At the

end of first grade, these high-risk children scored within the average

range on The Metropolitan Achievement Test (MAT). Badian and Serwer

concluded that the selection criteria in kindergarten were inadequate.

Robinson (1977) raised some concerns about the identification

of high-risk children. Labeling was a primary concern. When children

were identified for special testing, diagnosis or instruction, there

was the danger of unjustly grouping students because of a suspected

deficiency. This problem was compounded by socioeconomic and racial

factors. Robinson maintained that implicit in the early identifica

tion model was the premise that those children identified as being

high-risk fit a model of social pathology a;ld basic inferiority. He

urged careful consideration of the fundamental inaccuracy of this

position.

Schaer and Crump (1976) reviewed several studies on the early

identification of learning disabilities and concluded that the liter

ature showed little consensus as to its feasibility. They urged that

the role of the teacher as a key person in early identification and

diagnosis be stressed.
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Summary

This section has reviewed the literature on early assessment

instruments which predict later reading achievement. Representative

studies were selected for discussion in four areas: readiness tests,

behavioral rating scales, parent questionnaires, and batteries. Each

will be suwmarized below.

Readiness Tests. Most of the studies examined the predictive

validity of a wide range of tests. Several general categories of

tests were identified: general readiness, reading readiness, visual

perception, auditory perception, language, and intelligence. Recent

research has investigated the possibility of predicting school achieve

ment from pre-kindergarten assessment data (Rubin, 1974; Hess &Hahn,

1974). Of fairly recent interest to investigators is the development

of criterion referenced readiness tests. Hawthorne and Larsen reported

on the BSSI in 1977.

Behavioral Rating Scales. Behavioral rating scales, teacher

rating scales and checklists are frequently used as predictors of

school achievement. The results of most studies concur that these

instruments are more effective at identifying behavioral problems

than academic ones (Forness, Hall &Guthrie, 1977). When teacher

rating scales are compared with readiness tests, rating scales tend

to identify high-risk children more efficiently while tests tend to

identify high achieving children more accurately (Keogh &Smith, 1970).

Teacher rating scales and behavioral checklists are often

recommended as initial screening devices (Lillywhite, 1973; Forness,



51

Guthrie &Nihira, 1975). Attending behavior appears to be an

important dimension of prediction. Some investigators have indicated

that a simple measure of attention taken in the normal classroom

environment early in kindergarten may be the best indicator of

educational risk (Forness, Hall &Guthrie, 1977).

Parent Questionnaires. Due to the time required to administer

readiness tests and to complete checklists and rating scales,

Colligan has recommended the use of the Minnesota Child Development

Inventory (MCDI) with the parents of pre-kindergarten children. He

found a multiple correlation coefficient of .79 when MCDI was corre

lated with kindergarten readiness tests administered near the end of

the school year (Colligan, 1976).

Batteries. Numerous investigators have substantiated the

findings of Jansky and de Hirsch that a battery of tests is a much

more efficient predictor than a single readiness test (Telegdy, 1975;

Satz & Friel, 1974; Koppitz, 1975). Regression analysis in several

studies would seem to support a developmental sequence in the areas

of perception and cognition. Perceptual factors are more highly

correlated with first grade reading achievement while intelligence

is more highly correlated with achievement above the second grade

(Stevenson & others, 1976).

Adjusted Instructional Programs
Based on Early Assessment Data

Research in early assessment has typically involved correlational

studies between various readiness instruments and reading achivement
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with few implications for prevention or correction of the problems

identified. The studies discussed in this section have used assessment

data to provide alternative instructional programs and/or education

placement. A multiplicity of treatments based on early assessment

data have been recommended by investigators. Jansky and de Hirsch

(1972) advocate a broad-based intervention program which involves

the home, community and school. Others have recommended differential

educational placement (Book, 1974; Shohen, 1973). Diagnostic/

prescriptive strategies and specific perceptual training programs

have been advocated as effective ways of eliminating early reading

failure (Lesiak &Wait, 1974; Gaither, 1973; Oakland &others, 1973).

The majority of the intervention strategies mentioned above were

designed to identify children's weaknesses and to develop instruc

tional programs to strengthen these areas. An alternative approach

is to identify children's strengths and to use these strengths for

initial reading instruction. This hypothesis underlies the sensory

modality preference concept. Literature discussed in this section

will be organized according to the type of intervention recommended:

broad based, differential educational placement, diagnostic/prescrip

tive strategies, specific perceptual training and modality preference.

Broad Based Programs

Jansky and de Hirsch (1972) conducted research in the area of

early assessment for well over ten years. Their book, Preventing

Reading Failure, is a classic in the field. In it, they have de

lineated a three stage plan: preschool identification of children
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likely to fail; diagnostic assessment of such children; and appropriate

intervention (p. xv). Their screening battery is designed to identify

as many as possible of those children who will be unsuccessful in

the elementary grades while the diagnostic battery attempts to profile

the strengths and weaknesses of individual learners. The screening

battery is administered in the spring of kindergarten and includes

the following tests: pencil use; name writing; BGT; Minnesota Per

cepto Diagnostic Test (MPDT); tapped patterns; sentence memory; WAD;

Boston Speech Sound Discrimination Test (BSSD); Roswell-Chall Auditory

Blending Test (RCAB); oral language level; number of words used in

telling a story; category names; picture naming; letter naming;

Horst Nonsense Word Matching Test; Word Matching from the Gates

Reading Readiness Test (GRRT, 1937); matching by configuration based

on GRRT; recognition of words previously taught; and spelling of

words previously taught. A multiple correlation coefficient of .66

was reported for this battery when it was correlated with reading

achievement at the end of second grade.

The second stage of their plan is diagnosis of high-risk children.

The diagnostic battery focuses on abilities underlying the tests

rather than the tests themselves. They identify four factors:

visual motor organization, pattern matching, oral language and pattern

memory. Many of the specific tests which are classified under these

abilities have been administered in the screening battery and need

not be repeated.

The third stage is intervention and they suggest an approach

which focuses on the preschool child. Jansky and de Hirsch (1972)
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state:

. that to approach intervention solely in terms of
technique is simplistic. To be effective, intervention
must deal with broader aspects such as timing, the context
within which it takes place, and the social strategies by
which appropriate help reaches those who need it (p. 92).

In their recommendations, Jansky and de Hirsch (1972) focused

on infant programs, family centers which deal primarily with the

child of twenty to thirty months, widespread utilization of kinder-

garten assessment practices, and evaluation of high-risk children

so that appropriate instructional strategies can be prescribed.

Educational Placement

Book (1974) formulated a screening battery that was economical

in terms of money and time. He used the MRT, SIT, and BGT to identify

children and place them in one of six educational programs: mentally

retarded educable (MRE), specific learning disability (SLD), extended

readiness program (ERP), tutoring (T), regular (R), and enrichment (E).

He reported a correlation coefficient of .99 between his predictive

battery and reading achievement at the end of first and second grade.

Book suggested the use of this battery for identification and program

planning for learners with perceptual, intellectual and readiness

deficits.

Shohen (1973) discussed an extended first and second grade

readiness class developed by Roslyn, New York, Public Schools. The

first step in the selection process was a screening battery which

included the MRT, visual motor copying task, draw-a-person, and the

kindergarten teacher's evaluation of each chi1d 1s intellectual,
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social, emotional and physical development. Children selected for

the extended readiness class generally scored between the tenth

and thirty-fifth percentile on the MRT and had serious difficulty

on the visual motor and draw-a-person tasks. They were seen by

the kindergarten teacher as having potential but with some social,

emotional or physical lag. The enrollment in the class was limited

to fifteen and the same teacher remained with the group for two years.

At the end of the two years, they were placed in a regular third

grade classroom. There was no formal assessment of the program but

teachers and principals involved with it were convinced of its effec

tiveness. They recommended two modifications: a teacher's aide be

provided full-time and the label of extended readiness class be

dropped.

Diagnostic/Prescriptive

Lesiak and Wait (1974) used the ABC to assess children prior

to their entrance to kindergarten. Those children who scored lowest

were placed in a diagnostic/prescriptive kindergarten with three

learning centers. One center focused on language and auditory

discrimination; another on visual perception and fine motor coordi

nation; and the third center dealt with math concepts and number

games. At the end of kindergarten, the MRT was administered and

this high-risk group had about as many pupils who scored poorly as

one would expect in a normal class. This diagnostic/prescriptive

model was extended. Two transition classes were added, one between

kindergarten and first grade and the other between first and second
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grade.

Bradley (1975) reported on the early identification of potential

learning problems. The pre-test was done in November of kindergarten

while the post-test was administered in April of the same academic

year. Specific learning profiles were constructed for all children

from the November testing. Pupils were divided into two groups,

experimental and control. The experimentai group had specialists

such as learning disability teachers, physical education teachers,

speech therapists and media specialists work with each child in

their weakest modality for two thirty-minute periods per week. The

control group had learning profiles constructed from the November

testing but they did not receive the services of the specialists.

The kindergarten teacher was to adjust the program as she saw fit.

There were no significant differences between the two groups in the

post-test. It was concluded that the assessment procedures were

valuable but that the kindergarten teacher could adjust the curriculum

to the specific needs of each learner without the intervention of the

specialists.

Buktenica (1971) discussed the merits of screening procedures to

identify learners with visual and auditory perceptual problems. He

concluded that group screening instruments could provide a description

of each learner's characteristics. He advised matching learner

characteristics with instructional strategies.

Gaither's (1973) publication reported on a diagnostic/prescriptive

reading program developed by the Los Angeles schools. STAR, an

acronym for survey, test, analyze and record, was a diagnostic/
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prescriptive decoding program which was initiated in 1970. STAR

was developed specifically for children in grades one to three.

First, the teacher administered the appropriate level of an informal

diagnostic word attack survey designed to pinpoint the children's

weaknesses. Each teacher had a prescriptive notebook divided into

fifteen skill areas. Each skill area had six parts: lesson ideas,

follow-up activities, home study suggestions, learning center activ

ities, suggestions for games and aids, and criterion exercises. It

was the teacher's responsibility to select those activities which

were most appropriate for the children in her class based on each

child's diagnostic evaluation. There was no formal evaluation but

an interim report indicated that the majority of pupils in the program

were making steady gains in overall reading ability.

Peniston (1975) investigated the effectiveness of the Fountain

Valley Teacher Support System Reading Program (FVTSSRP) based on a

diagnostic/prescriptive reading approach as contrasted with reading

instruction in the IGE system, an individualized open classroom

developmental reading program. The sample consisted of thirty normal

first grade students from two different socioecnomic groups. The

lower socioeconomic (L-SES) students used the FVTSSRP and the upper

socioeconomic (U-SES) students used IGE. Results indicated that both

groups showed improvement in reading skills and word comprehension

from pre-test to post-test. However, the FVTSS reading group showed

significantly more improvement (P < .001) than the IGE group. Peniston

concluded that the use of individualized diagnostic/prescriptive reading

instruction was an effective method for increasing the reading
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achievement of L-SES pupils.

Morgan (1974) reported on a clinical team approach to improving

reading instruction in first grade. A team consisting of a psychia

trist, pediatrician, social worker, remedial reading teacher-counselor,

school nurse and speech therapist was assembled to work with high-risk

children. Identification was based on scores obtained on the FGST.

The twenty-four children who scored ~ 18 were the experimental

concentrated sample. The remaining children were the experimental

normal sample. The team worked with the experimental concentrated

sample to help identify children with potential learning problems;

assess each child's background; help make decisions and offer sugges

tions regarding teaciling methods based on background information;

make periodic evaluations throughout the study of the response of

the children to the environment and methods used; and participate

in the final evaluation. A control group was established in a

neighboring community and consisted of a concentrated sample and a

normal sample. All children were administered the MRT at the beginning

of first grade and MAT at the end of first grade. Teachers of the

experimental concentrated group had access to the information supplied

by the professional team and the readiness test scores to aid in

instructional planning while teachers of all other groups used the

MRT scores for planning. The results indicated that children in the

experimental concentrated sample made gains that were significantly

greater than the concentrated control group or the normal experimental

group. Morgan concluded that this study demonstrated rather convin

cingly that it was possible to use a team approach effectively in



59

planning better educational programs for children. He noted that

although this diagnostic prescriptive approach was effective, the

problems in coordination were staggering.

Logan (1975) reported on a kindergarten screening program that

involved the school nurse, kindergarten teacher, learning disabilities

teacher, school psychologist, school social worker and speech therapist.

This evaluation was begun by the school nurse who interviewed every

kindergarten parent. The interview covered three areas: prenatal

and developmental history; behavior and social adjustment; and family

history. The Denver Developmental Standardized Test (DDST) was

administered to each kindergarten child by the school nurse. The

areas covered by the DDST were personal social development, fine

motor skills, language, and gross motor skills. Those children

who were found to have low scores were observed more closely in the

classroom by the school nurse and the learning disabilities teacher.

Based on the severity of the case, recommendations were made for

teacher remediation in the classroom, learning disability screening,

or psychological testing. Logan commented that this screening program

was successful in that kindergarten children received the educational

program most appropriate for meeting their needs (Logan, 1975).

Specific Perceptual Training

Oakland and others (1973) conducted a longitudinal study of

auditory perception and reading instruction with black children. They

hypothesized that the auditory discrimination abilities of disadvantaged

black children could be improved through an appropriate auditory
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perception training program and that this auditory perception training

program would imp~ove reading achievemen:. The third hypothesis was

directed towards the primary instructional strategy of the initial

reading program. They utilized an instructional approach which

capitalized on the learner's strengths and minimized weaknesses.

The data suggested that an effective remedial program should con

centrate on developing children's strengths and use instructional

approaches which are congruent with them. The first two hypotheses,

relative to auditory discrimination training, were rejected but the

third was significant at the .001 level.

Rubin and Polack (1969) field-tested an auditory perception

training kit with kindergarten boys who had been found to have poor

auditory discrimination skills. Their post-test scores indicated

that all boys who participated in the program demonstrated significant

improvement in auditory discrimination.

In a 1976 publication, Wilson, Harris and Harris reported the

results of a two year study on the effects of auditory perceptual

training on reading achievement. Second, third-and fourth-grade

pupils with poor auditory discrimination as identified by the Lindamood

Auditory Conceptualization Test (LADT) were placed in one of six treat

ment groups: Sullivan Reading Program (Sull); Gillinghan-Stillman

(G-S), California State-adopted Basal Reading Program (Reg. Read),

Sull and Auditory Discrimination in Depth (ADD), G-S and ADD, Reg.

Read and ADD.

Their findings indicated that training with the ADD program

resulted in significantly higher scores on the LACT but not on measures
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of reading achievement. Second grade subjects demonstrated twice

as much improvement on measures of word recognition as fourth grade

subjects. These findings seemed to suggest benefits in the early

identification and remediation of reading deficits. There was little

support for the hypothesis that training in auditory perceptual skills

will result in improvement on measures of reading achievement.

Jacobs and others (1968) conducted a follow-up evaluation of

the Frostig Visual Perceptual Training Program (FVPT) with 300 subjects

ranging from prekindergarten through grade three. Their findings

suggested that training with the Frostig program did not result in

significant gains on measures of reading readiness or reading achieve

ment.

In Rosen's (1966) study on visual percpetual training and reading

achievement with 637 first grade subjects, he found significant

improvement on the OTVP but not on measures of reading achievement.

Santa (1975) compared three types of visual discrimination training

in terms of the arnount of transfer to subsequent word recognition tasks.

Thirty kindergarten children were divided into three groups and given

different kinds of visual discrimination training before learning to

read a common set of three words (pig, big, dig). The first group had

training with letters (b, d, p); the second with words (big, dig,

pig); and the third with forms (triangle, circle and square). Visual

discrimination training with letters or words had more transfer value

than training with geometric forms. Word training had the most trans

fer to word recognition in this study.

Potts and Leyman (1977) investigated the relationship between



motor training and reading achievement with low-achieving first and

second grade subjects. The sample consisted of thirty-five children

randomly assigned to one of three treatment groups: motor training,

physical education, and reading. The results indicated that both

the motor training and reading groups facilitated reading progress

more than physical education. The first graders made significantly
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more progress than the second graders on measures of reading achieve-

ment.

Sensory Modality Preference

Increasingly investigators have been calling for a more direct

relationship between early assessment data and the instructional

strategies used in beginning reading (Hillerich, 1975; Keogh, 1977).

In an article entitled, "Kindergarten Screening Procedures: Early

Identification or Merely Early Labeling," Hillerich (1975) contended

that too often identification procedures are nothing more than

successful attempts at predicting reading failure. He suggested

a diagnostic/prescriptive battery which identifies the child1s

strengths and weaknesses. Early instruction should utilize the

strengths to build up the weaknesses. Keogh (1977) offered a similar

view:

It is important that screening techniques or tests lead to
educational decisions about instruction--not just placement
or categorization of children. In particular, screening must
be directed at identification of competencies which can be
used to insure success. There are seemingly an infinite number
of ways to fail but competencies can be used to build success
in educational tasks (p. 269).
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Using early assessment data to determine the child's sensory

modality pref~rence and selecting an initial reading program which

is congruent with that preference is one way of using the child's

competence to build success. The modality preference concept could

be viewed in terms of the aptitude treatment interaction (ATT) model.

Aptitude has usually been defined as any characteristic of the indiv

idual that increases or impairs his probability of success in a given

treatment; and treatment as any variation in the style or pace of

instruction (Tobias, 1976). When the AT! model is applied to sensory

modality preference, it is hypothesized that children who demonstrate

an auditory preferred learning style based on early assessment data

will achieve higher scores on measures of reading achievement when

the initial reading program is highly auditory. A similar hypothesis

would hold for the visual and eclectic learners.

An ATT model has primarily two sets of problems: discreteness

of aptitude differences and homogeneity of treatments. Do learners

demostrate distinct auditory or visual sensory modality preferences?

Do different initial reading programs teach primarily to the auditory

or visual channels? These are difficult questions and the answers

provided by research are divided. Some researchers suggest that

sensory modality preferences should be determined and considered in

selecting instructional strategies for reading (Wepman, 1960, 1964,

1968; Bursuk, 1971, Wepman &Morency, 1971; Daniel &Tacker, 1974;

Rudel &Denckla, 1976; Fox, 1976; Dunn, Dunn &Price, 1977). Others

maintain that predetermined modality preference does not appear to

have a direct bearing on the improvement of reading achievement
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scores (Bateman, 1968; Robinson, 1972; Bruininks, 1969; Vandever &

Neville, 1974; Silverston &Deichmann, 1975; Ringler, Smith &

Cullinan, 1971).

Wepman (1968) stated that the concept of modality preference

argues for tailoring instruction to the capacities of the individual

child. In another study, Wepman (1960) reported a significant

correlation between auditory discrimination and reading achievement.

In discussing the educational implications of his findings, he com

mented on the need to individualize instruction at least to the point

of grouping visual and auditory learners separately, especially in

the initial stages of reading instruction. Wepman recommended a sight

approach for pupils with poor auditory discrimination and a phonic

approach for pupils with adequate or good auditory discrimination.

Bursuk's (1971) study investigated the relationship between

modality preference, mode of presentation, and reading achievement.

She found a correlated aural-visual method was more effective for

students with auditory or no sensory modality preference while the

visual approach was more effective for those with visual learning

preferences. These findings are in agreement with Wepman's position.

Daniel and Tacker's (1974) study on modality preference and

memory for consonant-vowel-consonant (CVC) triagrams found that

auditory preferred learners recalled significantly more triagrams

after the auditory presentation than after the visual one, while

visual preferred learners recalled more stimulae when they were

presented visually. They concluded that IIteachers and clinicians

should investigate the possibility of matching learning approach with
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sensory preference ll (p. 258).

Three other studies which indicate that sensory modality prefer

ence may be an important factor in learning and retention are Suchman

and Trabasso (1966), Meehan (1974), and Stephen and Kelleher (1973).

In Suchman and Trabasso's (1966) study on stimulus preference and

cue function in young children, it was found that stimulus preferences

act as initial perceptual responses to shape the order of concept

attainment.

Meehan (1974) suggested the use of an informal modality inventory

with students at the fourth-grade level who have not made progress

in reading that is commensurate with their age and ability. The

inventory is based on activities suggested in Aids to Psycholinguistic

Teaching by Bush and Giles.

Stephen and Kelleher (1973) examined the relationship between

modality strength and retention. They found that performance on

auditory memory and visual memory tests was significantly related

to the amount of information retained in continuous discourse under

differing presentation modes. They noted the need for further research

on this point.

Wepman and Morency (1971) conducted a longitudinal study on the

relationship of visual and auditory processing ability and school

achievement. They found that perceptual abilities reached their

crest by the end of third grade but that perceptual lags have a

continuing relationship to school achievement throughout the sixth

grade. They recommended that researchers should study the relative

values of training to alleviate perceptual defects or focusing upon
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early instruction which utilizes the preferred modality.

Rudel and Denckla (1976) investigated the relationship of IQ

and reading achievement to visual, spatial and temporal matching

tasks. In discussing the educational implications of their findings,

they suggested that the child who does well on visual-spatial tasks

might benefit from a sight approach to initial reading instruction

while the child who is better at temporal processing might learn

phonics and blending with greater ease. This consideration of the

relative strength of the child's processing skills should facilitate

reading achievement.

Fox (1976) reviewed the research findings related to children's

perception of language and suggested implications for beginning reading

instruction. She noted that while the majority of first-grade children

should be able to segment short sound sequences, some still experience

difficulty with this task. Fox concluded that for those children who

cannot segment short sound sequences, the initial reading program

should focus on a sight approach and not emphasize letter-sound

associations.

Faulke (1974) discussed the relationship of language development

and early reading instruction. She identified the stages of early

language development, compared normal and abnormal language skills,

explored characteristics of school age language-impaired children

and recommended specific instructional practices. In discussing

general teaching techniques, her first recommendation related to

perceptual processing skills. Faulke advised that the child should

be allowed to learn through his/her best channel. In working with
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visual preferred learners, teachers should make use of visual cues

while in working with auditory preferred learners, teachers should

make maximal use of auditory cues.

Dunn, Dunn and Price (1977) recommended diagnosing learning

styles as a prescription for avoiding malpractice suits. They

designed the Learning Style Inventory (LSI) to measure a broad

range of learner preferences. In 1975, they administered it to

110 students in grades three, four, seven and eleven to determine

the comparative perceptions of individual students and their teachers

concerning the students' learning style. It is interesting to note

that while both teachers and students could accurately perceive the

child's preferred modality, this information had little or no effect

on educational practices. Both teachers and their students recognized

that certain students preferred learning through tactile or kinesthetic

means, supplemented by the visual; however, it had been stated that

90 percent of instruction occurred through the lecture method. The

majority of instruction for this latter group had been through percep

tual means that were not congruent with their preferred learning style.

If any of these students happened to be nonachievers and if their

parents took legal action on the grounds that their children were

prevented from reaching their potential because they were required

to learn through methods that inhibited their learning effort, would

not the school district regret not having diagnosed the youngster and

prescribed accordingly? Diagnosis of this type at least verifies that

teachers have made every effort to determine how individual students

learn.
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Bateman's (1968) study of visual and auditory modalities and

their relationship to initial reading instruction supported the

position that predetermined modality preference does not appear

to have a direct bearing on reading achievement scores. The sample

consisted of 182 children in eight kindergarten classes. All subjects

were administered the Detroit Group Intelligence Scale (DGIS) and MRT.

The ITPA was administered to four classes in order to divide them

into auditory and visual preference groups. In first grade, half of

the auditory subjects were taught with an auditory method and the

other half with a visual method. The same procedure was followed

for visual subjects. The visual classes used the Scott Foresman New

Basic Reader and the auditory groups used the Lippincott Basic Reading

Series. Analysis of variance was the statistical treatment employed.

Bateman found that the auditory method produced superior reading and

spelling achievement when compared with the visual method. Auditory

learners made significantly greater gains than visual learners on

measures of reading achievement. No significant interaction between

modality preference and instructional method was found.

There were two major weaknesses in Bateman's (1968) study: one

related to the discreteness of learner differences and the other to

the homogeneity of treatments. Bateman assumed that all subjects

would have either an auditory or visual modality preference when

she assigned 50 percent of the subjects who had taken the ITPA to

the auditory group and 50 percent to the visual group. Many of the

children in the visual group actually scored higher on the ASM

subtest of the ITPA than they did on the VSM subtest. The second
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weakness related to the instructional materials used with visual

learners. The Scott Foresman basal is an eclectic program which

uses both auditory and visual approaches to initial reading instruc

tion rather than a primarily visual program.

Robinson (1972) investigated the reading achievement of pupils

with differing visual and auditory abilities when they were instructed

by two different approaches. She classified 448 first graders as

either high visual-high auditory, low visual-low auditory, high

visual-low auditory or low visual-high auditory on the basis of

their performance on three visual discrimination tests and WAD.

Two basal readers (Ginn and Scott Foresman) were used as the sight

approach and the Hay Wingo materials were used as the phonic or

auditory approach. She found that children who scored high in both

auditory and visual modalities also scored highest on tests of

reading achievement at the end of first and third grades. Those

who were low in both modalities scored lowest in achievement and

those with one strong and one weak modality scored between the two

extremes. Neither the sight nor the phonic method was superior

among pupils with strong and weak modalities. Auditory discrimination

was significantly correlated with reading achievement at both the

first-and third-grade levels, regardless of the method used in

instruction.

Robinson's (1972) study was generally well planned and executed;

however, with regard to discreteness of learner classification, the

only measure of auditory ability used was the WAD. Can auditory

processing ability be accurately identified on the basis of one test?
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Her visual classifications would appear to be more accurate since

they were based on three discrete measures. The other weakness lies

in the classification of basal reading programs as strictly sight

approaches. They would be more accurately classified as eclectic.

Bruininks (1969) investigated whether subjects who show a

preference for either the auditory or visual modality also show a

preference for certain methods of instruction. He tested 105 black

males in second and third grade with a battery of six auditory and

six visual perceptual tests. On the basis of these data, Bruininks

selected twenty auditory learners and twenty visual learners. Each

subject was taught to recognize fifteen unknown words using a sight

approach and fifteen unknown words using a phonic approach. The words

were taught in two lessons, each twenty-three minutes in length.

Immediate learning and delayed recall were tested. Analysis of

variance was employed to analyze the scores of the two preference

--'. -. groups. Neither group demonstrated a preference for either method

of teaching new words. Auditory perceptual tests were more highly

correlated with reading achievement of third graders than visual

perception tests. These findings are in agreement with Bateman (1968)

and Robinson (1972).

Again, in Bruininks's (1969) study, discreteness of learner

classification is questioned since perceptual integration tasks were

included as measures of modality preference. Perceptual integration

tasks more accurately measure intersensory processing rather than

intrasensory preferences. A secondary consideration is the limited

length of the treatment. Is it possible to assess the effectiveness
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of presentation mode from one twenty-three minute lesson? Perhaps

this feature of the design was unrealistic for second-and third-grade

students.

Three other studies which support the position that predetermined

modality preference does not appear to have a direct bearing on reading

achievement are discussed briefly. Vandever and Neville (1975) examined

the relationship between modality aptitude and word recognition across

three modalities: visual, auditory and kinesthetic. At the end of

six weeks, children taught to strengths did no better than those taught

to weaknesses. Sabatino and Dorfman (1974) matched learner aptitude

with the primary teaching strategies utilized by two commercial reading

programs. The results of this study did not support the modality

concept.

Ringler, Smith and Cullinan (1971) used The New York University

Modality Test (NYUMT) to classify the learning preferences of 128 first

grade children. Thirty of the children demonstrated an auditory

preference; thirty-three a visual preference; twenty-eight a kines

thetic preference; thirty-seven had no preference. The subjects within

each modality group were randomly assigned to one of five groups:

auditory, visual, kinesthetic, combined and control. The learning

task for each experimental group consisted of a list of fifty words

identified as part of the children's speaking vocabulary, but not

formally taught in the classroom. The experimental groups received

seven-and-one-ha1f hours of small group instruction on the fifty

words. The presentation in each experimental group was consistent

with the group label: visual group used a sight approach; auditory
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group a phonic approach; kinesthetic group a tracing-writing approach;

combined group used a combination approach. The control group did not

receive any instruction on the list of words; however, all subjects

continued to receive developmental reading instruction in the class

room. The findings indicated that the experimental groups did sig

nificantly better than the control groups but did not differ signifi

cantly from each other. Pupils who were taught using their preferred

modality did not make significantly greater gains than those pupils

who received instruction through some mode other than their preferred

one.

Si1verston and Deichmann (1975) reviewed the literature on sense

modality and its relationship to the acquisition of reading skills.

They concluded that predetermined modality preference as it is presently

defined does not appear to have a direct bearing on reading achievement.

However, they caution the reader to view their conclusion with

skepticism due to the variation in instrumentation and experimental

foci in the various studies.

Summary

This section reviewed the literature on a variety of instruc

tional programs which were based on early assessment data. Five

program classifications were considered: broad based, differential

educational placement, diagnostic prescriptive strategies, specific

perceptual training and modality preference. Each of these is

reviewed briefly.

Broad Based Programs. Jansky and de Hirsch (1972) offered an
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outstanding three stage plan: identification of preschool children

likely to fail; diagnostic evaluation of such children; and appro

priate intervention. Their concern was focused on infant programs,

family centers, kindergarten assessment practices and diagnostic

evaluation of high-risk children so that appropriate instructional

strategies could be prescribed.

Educational Placement. Several investigators used early assess

ment data to place children in appropriate educational settings. The

extended readiness class was one educational placement that seemed

to facilitate reading achievement for the high-risk learner. This

conclusion was based on informal evaluations of the extended readiness

class (Shohen, 1973).

Diagnostic/Prescriptive. Numerous investigators recommended a

diagnostic/prescriptive approach when dealing with high-risk learners.

The studies reviewed in this section lent empirical support to the

diagnostic/prescriptive model (Lesiak &Wait, 1974; Peniston, 1975;

Morgan, 1974).

Specific Perceptual Training. Research on the relationship

between auditory perceptual training and reading achievement indicated

that specific auditory perceptual training programs resulted in

improvement on measures of auditory perception but not on measures

of reading achievement (Oakland &others, 1973; Wilson, Harris &

Harris, 1976). Similar findings were reported on the relationship

between visual perceptual training and reading achievement (Rosen,

1966; Jacobs &others, 1968). The findings of Santa's (197~ study

suggested that visual discrimination training with letters and words
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had more transfer value for word recognition than training with

geometric forms.

Sensory Modality Preference. Findings on the relationship between

predetermined modality preference and reading achievement were

divided. Some investigators maintained that predetermined modality

preference was an important consideration in early reading achievement

(Wepman, 1968; Bursuk, 1971; Wepman &Morency, 1971; Daniel &Tacker,

1974; Dunn, Dunn &Price, 1977). Others nlaintained that predetermined

modality preference did not appear to have a direct bearing on reading

achievement (Bateman, 1968; Robinson, 1972; Bruininks, 1969; Silver

ston &Deichmann, 1975; Ringler, Smith &Cullinan, 1971). Research

on modality preferences similar to other ATI studies had two major

problen:s: discreteness of learner classification and homogeneity of

treatment. Further research is needed to clarify the relationship

between predetermined modality preference and reading achievement.

A Developmental Sequence
in Perception and Cognition

This section suggests a developmental sequence in perception and

cognition. Theoretical constructs relevant to this hypothesis are

discussed first, followed by empirical studies which support the

hypothesis.

Theoretical Constructs

Piaget (1952) identified four stages in the developmental sequence:

sensorimotor, preoperational, concrete operations, and formal opera

tions. As the child matures he is able to deal with increasingly
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abstract concepts. Kindergarten and first-grade children are moving

from the preoperational to the concrete stage of intellectual devel

opment. Progression from one stage to another is gradual and one

manifestation of whether or not a child has reached the concrete

stage is the ability to conserve. Conservation is the ability to

realize that certain properties of an object are constant, even

though it changes in appearance. An example is the child's ability

to perceive that a cupful of water poured into a tall, narrow con

tainer is still the same amount of water.

Cox (1976) investigated the relationship between conservation

and reading achievement with forty matched pairs of children ranging

in age from seven to twelve years. Forty of these children were

achieving on grade level in reading and the others were attending a

supplementary reading class because their reading achievement was at

least one year below their grade placement. The results indicated

that children in the supplementary reading program scored significantly

below their classmates on measures of conservation. The mean score

for seven-year-olds in the supplementary group was 3 (16 percent) while

the mean score for seven-year-olds in the classroom group was 11.4

(63 percent). The mean score for twelve-year-olds in the supplementary

and the classroom groups was 18 (100 percent). Conservation was a more

critical factor in reading achievement at age seven than at age twelve.

Conservation, which is largely a perceptual task, was more highly

correlated with reading ac;)ievement in the initial stages of reading

than at the sixth-grade-level. Other cognitive factors may be more

critical to reading achievement at age twelve. It appears that the
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child who cannot conserve and is still at the level of preoperational

thought may have more difficulty in learning to read than the child

who can conserve (Roberts, 1976).

Becher and Wolfgang (1977) explored the relationship between

symbolic representation in dramatic play and the cognitive and reading

readiness levels of kindergarten children. They found that concrete

operational children performed significantly higher on the MRT, spent

less time involved in dramatic play and expressed significantly higher

levels of symbolic representation in dramatic play than did preopera

tional children. Conversely, when compared with concrete operational

children, preoperational children performed less well on the MRT,

spent more time involved in dramatic play, but exhibited less symbolic

representation in their play. The results of this study were supportive

of Piaget1s (1952) theory of conceptual development.

The relationship between cognitive style and reading achievement

has been investigated by numerous studies (Witkin &others, 1977;

Kagan, 1965; Moss &Sigel, 1963; Santostefano &Paley, 1964; Davey,

1976). Cognitive style was generally defined as a broad concept

referring to individual variations and preferences in perceiving,

remembering and problem solving. Several aspects of cognitive styles

were investigated: conceptual style preferences, cognitive tempo,

attentional styles and Witkin's field-dependence-independence

dimension. Conceptual style preferences, cognitive tempo and atten

tional style were discussed earlier in this chapter; here the focus

will be on the field-dependence-independence dimension.

A number of tests have been designed to measure this dimension
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of cognitive style; however, the most widely used instrument is the

Embedded-Figures Test (EFT). Individuals were characterized as

field-dependent if their perception was strongly dominated by the

pervading field and they were field-independent if their perception

was separate or distinct from the surrounding field. People were

likely to be quite stable in their preferred mode of perceiving even

over many years (Faterson &Witkin, 1970; Witkin, Goodenough &Karp,

1967). Field-dependent persons tended to be more global in their per

ceptions, less analytic, rely more on sound cues and were quite

sensitive to the feelings of others while field-independent persons

tended to be more analytic, more detail-oriented, rely little on

social cues, and were generally unaware of the feelings of others.

Field-dependent persons tended to gravitate toward such professions

as clinical psychology, psychiatric nursing or elementary teaching

while field-independent persons might choose accounting, professional

chemistry or experimental psychology. Research indicated that field

dependent teachers were preferred by field-dependent students while

field-independent teachers were preferred by field-independent

students. There are some indications that as the child matures, he

is able to adjust his preferred cognitive style to the demands of the

learning task (Witkin &others, 1977; Thornell, 1976).

In Davey's (1976) article on cognitive styles and reading

achievement, she hypothesized that "individual differences in

cognitive styles influence the manner in which a reader selects,

perceives and organizes graphic information for meaning" (p. 119).

Certain dimensions of cognitive style like tempo and attentional styles
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are particularly critical in initial reading achievement (Kagan, 1965;

Santostefano &Paley, 1964; Samuels &Turnur, 1974). Other dimensions

such as cognitive style preference and field dependence-independence

may be more relevant to later reading achievement.

Empirical Studies

Bryan (1964) investigated the relative importance of intelligence

and visual perception in predicting reading achievement. In this study,

the OTVP and the Kuhlman Anderson Intelligence Test (KAIQ) were

correlated with reading achievement scores of first-, second-and

third-graders. The OTVP correlated better with first-grade achievement

while the KAIQ correlated better with third-grade achievement. These

findings suggested that visual perceptual skills are more important

at the initial stages of reading while intelligence appeared to be

more important at the third-grade level.

Rosner and Simon (1971) reported on the Auditory Analysis Test

(AAT). Their findings indicated that the greatest development in

auditory analysis came between kindergarten and first grade. They

tested 284 children ranging from kindergarten to sixth grade. The

median kindergarten raw score was 3.1 while the third-grade median

was 25.5 and the sixth-grade median was 32.3. It was concluded that

the majority of growth in auditory analysis was completed by the end

of third grade. These findings are consistent with those of Wepman

and Morency (1971) who found that perceptual abilities reached their

crest by the end of third grade.

Birch and Belmont's (19€5) study on age-specific competence in



79

judging auditory-visual equivalence is supportive of the developmental

sequence suggested by Rosner and Simon (1971) and Wepman and Morency

(1971). They found that the most rapid period of perceptual growth

was between the ages of five and seven years in bright, normal middle

class children. This would place the spurt of perceptual growth in

the late preoperational or early concrete stages in Piaget's devel

opmental sequence. It appears that the ability to conserve and rapid

perceptual growth are developing concurrently. Birch and Belmont (1965)

suggested that success in initial reading may be more related to

perceptual development while later reading achievement may be highly

correlated with intelligence and cognitive development,

Machowsky and Meyers (1975) investigated the relationship between

auditory discrimination, intelligence and reading achievement at the

first-grade level. Their findings indicated that auditory discrimi

nation was significantly correlated with reading achievement at the

first-grade level. They suggested that specific perceptual tests should

have a closer relationship with early school tasks while later school

performance should be more accurately predicted by the conceptual

factors tapped by intelligence tests. These findings are consistent

with those of others reported earlier (Birch &Belmont, 1965; Wepman

&Morency, 1971; Rosner &Simon, 1971).

Smith (1973) investigated the interrelationships among reading

comprehension, intelligence and three measures of cognitive style:

field dependence-independence, styles of conceptualization and con

ceptual tempo with thirty-four first graders. His findings indicated

that two dimensions of cognitive style, field dependence-independence



80

and conceptual tempo, were significantly related to reading com

prehension at the first grade level. Field-independent subjects

did significantly better than field-dependent subjects on the detail

measures of reading comprehension. Reflective students did sig

nificantly better than impulsive students on measures of reading

comprehension.

Leong (1977) investigated spatial-temporal information-processing

in children with specific reading disability. In discussing his

findings, he suggested that perceptual deficiencies are found more

in younger retarded readers and that conceptual deficiencies are

found in older retarded readers. These findings are consistent with

those of others reported earlier (Birch &Belmont, 1965; Machowsky

&Meyers, 1975; Wepman &Morency, 1971).

Denny (1974) examined the relationship of three cognitive style

dimensions to reading ability at various grade levels. The dimensions

he considered were conceptual style preferences, cognitive tempos, and

attentional styles. Subjects consisted of eighty students ranging

from second through fifth grade. Forty of these pupils were iden

tified as poor readers. All subjects were tested on the Gilmore Oral

Reading Test (GORT), Gates-McKillop Reading Diagnostic Test (GMDT),

Conceptual Styles Test (CST), Matching Familiar Figures Test (MFFT),

Fruit Distraction Test (FDT), and the PPVT. Highly significant

differences were discovered between good and poor readers on all

reading measures. Analyses of the conceptual style and cognitive

tempo did not reflect significant differences between good and poor

readers. Attentional styles as identified on the FDT reflected
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significant differences between good and poor readers. The correla

tions for attentional style and reading ability were consistently

higher for younger children. Denny suggested IIthat there is some

evidence of a shift from perceptual motor and attentional deficits

among younger poor readers to language and conceptual deficits among

older poor readers II (p. 708).

Summary

A developmental sequence which posits the largest spurt of

perceptual growth between the ages of five and seven years has been

suggested. Studies which indicated that perceptual and attentional

factors are more correlated with early reading achievement while

intelligence and other conceptual style dimensions may be more

correlated with later reading achievement have been discussed

(Denny, 1974; Leong, 1977; Birch &Belmont, 1965; Wepman &Morency,

1971; Rosner &Simon, 1971).

Concluding Statement

Research findings on the correlation of readiness test scores

with primary reading achievement clearly indicate that early assess

ment should be a functional reality in every school district. Studies

have shown the superiority of a battery over the single test for

identification of high-risk learners (Jansky &de Hirsch, 1972;

Book, 1974; Lesiak, 1977).

In the light of research findings on the relationship between

SES and readiness scores, it is recommended that a diagnostic battery
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replace a screening battery in schools which service primarily lower

SES children (Telegdy, 1974). It is not enough just to identify

high-risk pupils; alternative instructional strategies based on each

learner's strengths and weaknesses must be provided. Identification

of high-risk children is not an end but rather a means to designing

a more effective curriculum (Hi11erich, 1975; Keogh, 1977).

Research findings on specific methods and strategies for use

with high-risk pupils are inconclusive. Some studies have examined

the relationship between training in specific areas of weakness such

as auditory or visual perception and reading achievement (Lesiak &

Wait, 1974; Bradley, 1975; Oakland &others, 1973; Rubin &Polack,

1969). Generally, these findings indicate that specific training

in auditory or visual perceptual skills results in improvement in

the skill which is trained; however, there is no direct gain in

reading achievement. Most investigators have concluded that specific

training in reading activities is a more effective remedial treatment

than specific training in auditory or visual perception. There is

some evidence to indicate that specific perceptual training is more

effective with children between five and seven years than it is with

older children (Wilson, Harris &Harris, 1976).

Other researchers have concentrated on using the pupils' strengths

for the primary strategy in initial reading instruction (Wepman, 1968;

Bursuk, 1971; Oakland &others, 1973; Daniel &Tacker, 1974; Robinson,

1972; Bruininks, 1969; Bateman, 1968). Results of these studies are

divided. Some researchers suggest that sensory modality preference

should be determined and considered in selecting programs for initial
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reading instruction (Wepman, 1968; Bursuk, 1971; Daniel &Tacker,

1974; Wepman &Morency, 1971; Dunn, Dunn &Price, 1977). Others

maintain that predetermined modality preference does not appear to

have a direct bearing on the improvement of reading achievement scores

(Robinson, 1972; Bruininks, 1969; Bateman, 1968; Vandever & Neville,

1974).

The present study will further explore the relationship between

predetermined modality preference and reading achievement at the end

of first grade. The findings of previous studies were generally

inconclusive which may be due to the two major problems associated

with the ATI model: discreteness of learner classification and

homogeneity of treatment (Tobias, 1976).

This study is based on a developmental sequence which posits that

the greatest spurt of perceptual growth comes between five and seven

years. It is likely that during this high growth period the range of

perceptual skills for specific learners is greatest. Therefore, when

reading instruction is introduced to children between five and seven

years, the concept of modality preference seems particularly germane.

As the pupil matures, perceptual skills should become less critical,

while other factors such as intelligence will increase in importance

(Birch &Belmont, 1965; Wepman &Morency, 1971; Rosner &Simon, 1971;

Leong, 1977).



CHAPTER III

METHODS AND PROCEDURES USED
IN COLLECTING AND ANALYZING DATA

This chapter includes a restatement of the problem and the

operational hypothesis. Descriptions of the sample, assessment

instruments, instructional programs, research design, and statistical

analyses are presented. Methods and procedures used at each phase

of the study are described.

Restatement of the Problem

This study investigated the relationship between sex membership,

level of intelligence, modality preferences, and achievement outcomes

from different programs used in initial reading instruction. The

major operational hypothesis was that pupils whose preferred modality

is congruent with the primary instructional focus of the initial

reading program (experimental group) would achieve higher on measures

of reading vocabulary, comprehension and general reading behavior at

the end of first grade than pupils whose preferred modality is not

congruent with the primary instructional focus of the initial reading

program (control group).

The minor operational hypothesis was that pupils of teachers

identified as superior would achieve higher on measures of reading

vocabulary, comprehension and general reading behavior than pupils of

teachers identified as average or poor.
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Sample

The sample of this study consisted of 107 first-grade pupils,

fifty girls and fifty-seven boys who attended a public elementary

school in Hawaii during the 1976-1977 academic year. These pupils

came from a multi-ethnic, multi-lingual and multi-cultural community

which is economically disadvantaged. The major ethnic backgrounds

represented in the community are Filipino, Samoan, part-Hawaiian,

Oriental and Caucasian. School records indicated that approximately

50 percent of the school population received public assistance or

some type of government subsidy.

Instrument and Clinical Decision Procedures

There were two distinct phases of data collection in this study:

kindergarten assessment of readiness and first grade criterion

measures of reading achievement. The testing instruments used at

each phase will be discussed.

Kindergarten Assessment Instruments

In May of 1976, 121 kindergarten pupils were evaluated on a

diagnostic battery which included the Peabody Picture Vocabulary

Test (PPVT); Goodenough Draw-a-Man Test (GDMT); Developmental Test

of Visual Motor Integration (VMI); Wepman Auditory Discrimination

Test (WAD); selected tests from The Illinois Test of Psycholinguistic

Abilities (ITPA) (the Auditory Sequential Memory [ASM] and the

Visual Sequential Memory [VSM]); Keystone Visual Survey Tests (KVS);
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Informal Inventory of Letters and Numbers (ILN); and Gates MacGinitie

Readiness Skills Test (GMRT). All tests except the GMRT were adminis

tered in a one-to-one setting by the investigator and graduate students

in reading from the l'niversity of Hawaii. The GMRT was administered

by the same examiners in a small group setting with five children in

each group. Test data for each pupil were placed on a profile chart

showing learner strengths and weaknesses. This information was used

in determining the pupil's sensory modality preference. A short

description of the tests in the kindergarten diagnostic battery is

provided.

The Peabody Picture Vocabulary Test (Dunn, 1965) is a measure of

receptive vocabulary and gives an indication of verbal intelligence.

It is appropriate for kindergarten children because it does not require

them to read or verbalize. A pointing response is acceptable. Form A

was administered to a11 subjects in a quiet, well-lighted room.

Administration and scoring procedures recommended by the manual were

followed carefully.

Goodenough Draw-a-Man Test (Goodenough, 1926) is a drawing test

used to measure nonverbal intelligence. It was designed by Goodenough

and presented in her book, Measurement of Intelligence by Drawing.

The scoring criteria are very specific and provide a way of measuring

the ability of children who have English as a second language.

Developmental Test of Visual-Motor Integration (Buktenica &

Beery, 1967) measures the integration of visual perception and motor

behavior by having children copy a series of geometric forms. The

short form which includes fifteen geometric figures was used in this
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study. Administration and scoring procedures were followed carefully,

and to insure consistency all scoring of the VMI and the DGMT was

done by the investigator.

Wepman Auditory Discrimination Test (Wepman, 1973) is a measure

of the pupil's ability to distinguish whether two spoken words are

the same or slightly different. Forty word pairs are presented to

the pupil sequentially. Ten pairs are the same and thirty pairs have

minimal differences. Testing was conducted in a quiet room and

administration and scoring procedures were followed carefully.

Illinois Test of Psycholinguistic Abilities (Kirk, McCarthy &

Kirk, 1968). The subtest, Auditory Sequential Memory (ASM) measures

short-term auditory memory by having the pupil repeat sequences of

digits which gradually increase in length.

Visual Sequential Memory (VSM) from the ITPA measures short-term

visual memory by having the pupil replicate sequences of non-meaningful

geometric forms from memory after a five-second exposure to the

stimulus array. Examiners specifically trained to administer the ITPA

administered and scored the ASM and VSM subtests according to the

procedures recommended in the manual.

Keystone Visual Survey Tests (Preschool Edition, 1956) measure

visual acuity at near and far points. In the preschool edition,

fusion and vertical and lateral postures were evaluated. Children

who fail any test were retested before referral to a visual specialist.

Informal Inventory of Letters and Numbers is a random presenta

tion of upper and lower case letters and the numbers from 1-30. The

upper case letters are presented first, followed by the lower case
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letters and the numbers. Each letter or number is presented on an

individual card, and the pupil is asked to name it. A sample of

this instrument can be found in Appendix A.

Gates MacGinitie Readiness Skills Test (Gates &MacGinitie,

1968) consists of eight subtests: Listening Comprehension (LC),

Auditory Discrimination (AD), Visual Discrimination (VD), Following

Directions (FD), Letter Recognition (LR), Visual Motor Coordination

(VMC), Auditory Blending (AB), and Word Recognition (WR). LC

measures the student's ability to understand the total thought of

a simple story; AD measures the pupil IS skill in distinguishing

between two words which sound similar; VD measures the pupil's

ability to distinguish among four words, three of which are the

same and one different--the child is to mark the one which is

different; FD measures the pupil's skill in following increasingly

more complex directions; LR measures the child's ability to select

the letter named by the examiner from a row of four letters; VMC

measures the pupil's skill in completing printed letters; AB measures

the child's ability to blend parts of a word presented orally into

a whole word; WR measures the pupil's ability to select the word

named by the examiner from a row of three unrelated words. The

GMRT was administered in a small group setting and the manual's

recommendations were followed explicitly.

Clinical Procedures

The results of the kindergarten assessment battery were placed

on a profile chart from which three types of learners could be
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identified: auditory preferred, visual preferred, and learners with

no sensory modality preference. An auditory preferred learner is a

pupil whose scaled score on the ASM subtest of the ITPA is nine or

more points higher than his or her scaled score on the VSM subtest

of the ITPA and/or one whose average stanine score on the four

auditory tests (LC, AD, FD, AB) of the GMRT is two or more stanines

higher than the average of the four visual tests (VD, VMC, LR, WR)

of the GMRT. A visual preferred learner is a pupil whose scaled

score on the VSM subtest of the ITPA is nine or more points higher

than his or her scaled score on the ASM subtest of the ITPA and/or

one whose average stanine score on the four visual tests of the GMRT

is two or more stanines higher than the average score on the four

auditory tests of the GMRT. A learner with no sensory modality

preference is a pupil whose scaled scores on the VSM and ASM subtests

of the ITPA differ by fewer than nine points and/or one whose average

stanine scores on the auditory and visual tests of the GMRT differ

by one or zero.

It is obvious from the operational definitions of modality

preference given above that the tests which are critical to these

classifications are the ITPA subtests and the GMRT. The other tests

included in the battery provide useful information for the first-grade

teacher but they are not critical to the modality preference classi

fication. Although not directly related to the hypotheses of this

study, three examples of other information provided by the kinder

garten battery will be mentioned. High-risk children who might

benefit from special education placement are identified and referred
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to the district's special services team for further evaluation.

Children with language-related problems due to the pidgin-English

background are referred to the tutors in the Teaching as a Second

Language program (TESL) or to the PL 89-10 Title I program. While

the modality preference hypothesis is directed toward matching the

pupil's strengths to the program used for beginning reading instruc

tion, the reverse side of the profile chart can be used to provide

information for the classroom teacher to use in helping a pupil

overcome his weaknesses. Activities can be suggested which are

game-oriented and separate from the primary instructional program.

A sample of the front of the kindergarten profile sheet can be found

in Appendix A.

Instruments Used in First Grade

In May of 1977, 107 of the 121 children tested in kindergarten

were still enrolled in first grade. The reading achievement of these

pupils was evaluated with two instruments--Woodcock Reading Mastery

Test (WRMT) and the Gates MacGinitie Reading Test, Primary A (GV~).

Two moderating variables were evaluated at this time: pupil attitude

toward reading and teacher competence.

The Woodcock Reading Mastery Test (Woodcock, 1973) has five

subtests: Letter Identification (LI), Word Identification (WI),

Word Attack (WA), Word Comprehension (WC), and Passage Comprehension

(PC). Total reading is the average reading achievement score on all

of these subtests. LI measures the pupil's ability to name letters

of the alphabet which are presented in a variety of type styles;
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WI assesses the pupil's ability to name words presented in isolation-

the order of presentation is from easy to difficult; WA evaluates the

pupil's ability to apply the generalizations of phonic and structural

analysis to nonsense words; WC measures the pupil's knowledge of

word meaning through an analogy pattern; PC measures the pupil's

ability to understand what is read through a cloze procedure. Form B

of this test was administered to every first-grade pupil individually

in a quiet, well-lighted room by the investigator and graduate students

in reading from the University of Hawaii. Administration and scoring

procedures recommended by the manual were followed carefully.

Gates MacGinitie Reading Test, Primary A (Gates &MacGinitie,

1965) measures two aspects of reading--Vocabulary and Comprehension.

A composite score which represents general reading behavior can be

calculated. The vocabulary section measures the pupil's ability to

recognize isolated words and to associate them with appropriate

pictures. The comprehension section measures the pupil's ability

to read and understand sentences and paragraphs. The pupil demon

strates his comprehension by selecting the picture which best illus

trates the meaning of the passage. This test was administered in a

group setting by the classroom teacher. Administration and scoring

procedures recommended in the manual were observed precisely.

An Informal Reading Attitude Survey designed by the investigator

measured the pupil's attitude toward different types of reading

activities such as word analysis skills, literature, independent

reading, language experience stories and library use. A sample has

been placed in Appendix A.
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This study involves 107 first-grade pupils in four classroonls.

Two of the classrooms were a combination of kindergarten and first

grade children totaling fifty-five. The other two classes were self

contained first grades with one teacher in each room. The inves

tigator evaluated the overall quality of instruction in each classroom

on a scale from one to four. (The procedure may be found under

Limitations in Chapter V.) One indicated poor instruction and four

indicated superior instruction.

Instructional Programs

The three programs used for initial reading instruction in this

study were Structural Reading Program (Stern, Gould &Stern, 1972),

Hawaii English Program (Hawaii Curriculum Center, 1970), and Reading

360 (Clymer &others, 1973).

Structural Reading Program (Stern) is an analytic phonic program

which emphasizes sound/symbol associations. The first two books in

the program introduce initial sounds of consonants and vowels as well

as some consonant clusters. Systematically the child learns to

understand initial sounds and their function at the beginning of

words. The third book presents short vowel sounds. It is divided

into five sections with each section introducing a short vowel sound

in a consonant-vowel-consonant pattern. The fourth book teaches short

vowels in combination with consonaot clusters. The second half of

this book focuses on the introduction of long vowels and the consonant

vowel-consonant-vowel pattern. This brief overview describes the

first-grade program. It is structured so that phonic analysis is the



93

primary cue system in initial reading instruction. In the present

study, the Structural Reading Program is identified as a primarily

auditory program because of the strong phonic emphasis in the initial

stages of instruction.

Hawaii English Program (HEP) is an individualized multi-media,

self-instructional or peer-taught program which has three basic

strands: language skills, language systems and literature. First

grade reading instruction is part of the skills strand. In beginning

reading instruction, children utilize stacks of cards in a peer

tutoring setting. The first task involves mastering the names of

the letters of the alphabet, both upper and lower case. The chi1d

progresses to the Picture Card stack and on to the linguistic pattern

ing stacks. The child must complete stack nine before he can move

to other components of the program such as audio books or the instruc

tional library. Direct teaching of sound/symbol association or any

phonic analysis cues are not part of the instructional program. The

pupil is dependent on visual cues and visual memory to progress

through the stacks of cards. Even after the child completes stack

nine and enters the other components of the program, there is no

direct instruction in phonic analysis. The Hawaii English Program

is identified as a primarily visual program in this study.

Reading 360 (Ginn) is a basal program which emphasizes word

recognition and comprehension. The word recognition program is

eclectic. It includes phonic analysis, structural analysis, context,

configuration and dictionary skills. Reading 360 has nine vertical

strands: decoding, vocabulary, comprehension, creativity development,
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literary appreciation, language, study skills, sensitivity to social

moral values and acquisition of knowledge. The first-grade curriculum

emphasizes sight words, phonic analysis, structural analysis, vocab

ulary development and comprehension skills. In this study, Reading

360 is identified as an eclectic basal reading program which teaches

through both the visual and auditory modalities.

Research Design

This study uses the aptitude treatment interaction (ATI) model

in which modality preference is the basis for aptitude classification.

Similar to other ATI models, the two major pitfalls are discreteness

of learner classification and homogeneity of treatments. (Refer to

the Review of the Literature in Chapter II entitled, "Sensory Modality

Preference," for a discussion on the ATI model.) In an effort to

verify the clinical identification of the three types of learners

as auditory preferred, visual preferred and learners with no sensory

modality preference, a two-year pilot study was conducted in which

these clinical classifications were validated statistically through

discriminant analysis. In this study, the classifications of the

three types of learners were validated statistically through dis

criminant and cluster analyses.

The instructional programs selected were not purely visual,

auditory or eclectic; however, their identification was determined

by their primary instructional focus. This identification was

supported by Austin and Uehara, authorities in the field of reading

at the University of Hawaii.
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This study used a randomized block design in which modality

preference was the assigned factor and instructional program was

the manipulated treatment factor. The kindergarten assessment iden

tified nineteen auditory preferred learners, thirty-six visual

preferred learners, and fifty-two learners with no modality preference.

The pupils were randomly assigned to experimental or control groups.

Pupils in the experimental group had an instructional program which

was congruent with their modality preference, while pupils in the

control group had an instructional program which was not congruent

with their modality preference. Table 3 shows the number of each

type learner in the experiment and control groups.

Table 3

Number of Pupils with Each Modality
Preference in the Experimental and Control Groups

Experimental/ Visual Auditory No
Control Placement Preference Preference Preference Total

Experimental
Congruent 20 11 21 52

Control
Non-congruent 16 8 31 55

107

This research was conducted in a public elementary school with

four first-grade classes, two of which were self-contained and two

were K-l combinations. The two combination classes used HEP. One

self-contained class used Structural Reading Program (Stern) and the

other used Reading 360 (Ginn). It would have been better to have had
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two classes with Reading 360, because there were fifty-two pupils with

no modality preference; however, this was not possible due to the

organizational structure within the school. A second problem was the

small number of auditory preferred learners identified. In order to

obtain high contrast groups, no auditory preferred learners were placed

in the Reading 360 program. Table 4 shows the number of students in

each program and their modality preferences.

Table 4

Number of Students in Each
Program and Their Modality Preferences

Visual Auditory Even Totals

HEP 20 8 26 54

Structural Reading 10 11 5 26

Reading 360 6 0 21 27

TOTALS 36 19 52 107

Statistical Analyses

Several different types of statistical analyses were made.

Summary statistics and correlational matrixes were obtained for all

grouping variables. Data compiled from the first-grade testing

period on reading achievement outcomes were used to test the hypotheses

of the study. These data were tested for significant differences in

mean scores by one and two-way analyses of covariance. The covariates

were intelligence as measured by the Peabody Picture Vocabulary Test

and sex membership.



In order to validate statistically the clinical classifications

of the three types of learners, discriminant and cluster analyses

were used. As a computational option in the Iterative K-means

Cluster Analysis, the minimum trace Woption was used. The classi

fication variables were analyzed in stepwise multiple regression in

an effort to statistically modify the kindergarten assessment battery

for future use. Results of these analyses appear in Chapter IV.
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CHAPTER IV

PRESENTATION AND ANALYSIS OF DATA

The major purposes of this investigation were: (1) to determine

differences in reading achievement outcomes when first grade children

are placed in reading programs which are congruent and non-congruent

with their sensory modality preferences; (2) to explore the effects

of teacher competence on differences in reading achievement outcomes

when first grade pupils have congruent and non-congruent placement in

instructional programs; (3) to statistically test the validity of

clinical decision procedures used to classify modality preferences;

and (4) to utilize statistical procedures in tailoring the kinder

garten assessment battery for future use. The instruments used to

measure the criterion behaviors of reading vocabulary~ comprehension

and general reading were the Woodcock Reading Mastery Test (WRMT) and

the Gates MacGinitie Reading Test, Primary A (GMA). The study sample

consisted of 107 first grade pupils from one elementary school.

In this chapter, the summary statistics and correlational data

for the predictor and criterion variables are presented first,

followed by the findings of the covariance analyses. The results of

discriminant and cluster analyses, two statistical procedures used

to validate the three types of learners identified by clinical

decision procedures, are reported. Lastly, the findings of stepwise

multiple regression analyses of the classification variables are

presented. The results of the regression analyses will be used to
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modify the kindergarten assessment battery for future use.

Summary Statistics and Correlational Data

Means and standard deviations for the total sample are found on

Tables 5 and 6. Table 5 presents the summary statistics for the

kindergarten assessment instruments; Table 6 presents data from the

reading achievement and reading attitude instruments administered

at the end of first grade.

Means and standard deviations from the kindergarten assessment

instruments for the experimental and control groups are presented in

Table 7. Inspection of the total Readiness Percentile for the

experimental and control groups indicates that the two groups were

approximately equal in readiness for reading instruction. The

experimental group had a mean readiness percentile of 54.4 with a

standard deviation of 22.78; the control group had a mean of 53.8

with a standard deviation of 23.46. Both direct and statistical

controls were used in equating the experimental and control groups.

While every effort was made to balance the groups prior to initial

reading instruction, differences in reading achievement outcomes at

the end of first grade were analyzed statistically using analysis of

covariance with intelligence and sex membership, the covariates.

Table 8 presents the means and standard deviations from the reading

achievement tests and the reading attitude survey administered at the

end of first grade for the experimental and control groups. Three

scores for each reading achievement criterion are reported: raw

score, grade equivalent, and percentile. The grade equivalent scores



Table 5

Summary Statistics from the Kindergarten
Assessment Battery for the Total Sample (N2107)

Measure Mean Standard Deviation

Chronological Age (months) 71.3 4.74

Peabody Picture Vocabulary Test IQ 92.2 20.05

Goodenough Draw-A-Man IQ 103.1 13.19

Developmental Test of Visual-
Motor Integration PQ 99.9 13.16

Wepman Auditory Discrimination
Test (error score) 5.4 5.99

Illinois Test of Psycholinguistic
Abilities (scaled score)

Visual Sequential Memory 35.2 5.42
Auditory Sequential Memory 36.4 6.66

Informal Letter and Number Survey
Letters Recognized Upper Case 2Z.3 6.87
Letters Recognized Lower Case 20.0 6.83
Letters Reversed 1.7 1.40
Numbers Recognized 1-30 23.7 7.88
Numbers Reversed 0.3 0.91

Gates MacGinitie Readiness
Skills Test (stanines)

Listening 4.3 1.23
Auditory Discrimination 5.5 1.8Z
Visual Discrimination 5.7 1.59
Following Directions 4.0 1.50
Letter Recognition 6.9 1. 10
Visual-Motor Coordination 6.0 1.52
Auditory Blending 5.0 1.64
Word Recognition 6.1 1.76
Total Readiness Percentile 54.1 23.0Z
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Table 6

Summary Statistics from the Reading Achievement Criterion
Variables and the Reading Attitude Survey for the Total Sample (N=107)

Measure Mean Standard Deviation

Woodcock Reading Mastery Test
Letter Identification (raw score) 35.4 7.56
Letter Identification (grade score) 4.0 3.40
Letter Identification (percentile) 77.6 27.58
Word Identification (raw score) 28.3 29.31
Word Identification (grade score) 1.7 0.64
Word Identification (percentile) 29.5 34.13

Word Attack ~raw score)
\ 8.4 11.82

Word Attack grade score) 2.1 1.26
Word Attack (percentile) 38.8 31.72
Word Comprehension (raw score) 4.9 7.72
Word Comprehension (grade score) 1.6 0.56
Word Comprehension (percentile) 24.0 28.95

Passage Comprehension (raw score) 10.8 8.68
Passage Comprehension (grade score) 1.9 0.53
Passage Comprehension (percentile) 46.9 26.71
Total Reading (raw score) 17.6 12.02
Total Reading (grade score) 1.9 0.76
Total Reading (percentile) 40.2 37.40

Gates MacGinitie Primary A
Vocabulary (raw score) 34.1 11.84
Vocabulary (grade score) 2.2 0.74
Vocabulary (percentile) 49.1 33.38

Comprehension (raw score) 18.4 7.98
Comprehension (grade score) 1.9 0.67
Comprehensjon (percentile) 40.3 29.65

Composite Reading (raw score) 26.5 9.46
Composite Reading (grade score) 2.1 0.68
Composite Reading (percentile) 45.4 31.47

Attitude Survey (raw scoFe) 33.8 4.10
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iab1e 7

Summary Statistics from the Kindergarten
Assessment Battery for the Experimental and Control Groups

Measure Experimental (N=52) Control (N=55)

Mean S.D. Mean S.D.

Chronological Age (months) 71.5 5.03 71.1 4.50

Peabody Picture Vocabulary Test IQ 91.2 22.45 93.1 17.65

Goodenough Draw-A-Man IQ 103.3 14.08 102.9 12.41

Developmental Test of Visual-
~otor Integration PQ 102.8 12.15 97.2 13.59

~epman Auditory Discrimination
Test (error score) 5.1 5.25 5.6 5.79

Illinois Test of Psycholinguistic
Abilities (scaled score)

Visual Sequential Memory 35.7 5.78 34.7 5.06
Auditory Sequential M~~ory 37.5 6.95 35.3 6.26

Infonna1 Letter and Number Survey
Letters Recognized Upper Case 22.4 7.09 22.2 6.71
Letters Recognized Lower Case 20.5 6.88 19.6 6.83
Letters Reversed 1.6 1.29 1.3 1. 50
Numbers Recognized 1-30 24.2 8.08 23.3 7.73
Numbers Reversed 0.2 0.41 0.4 1.19

Gates MacGinitie Readiness
Skills Test :stanines)

Listening 4.4 1.19 4.2 1. 27
Auditory Discrimination 5.3 1.79 5.8 1.84
Visual Disc~imination 5.9 1.50 5.6 1. 67
Following Directions 4.0 1. 50 4.0 1. 51
Letter Recognition 7.0 1. 06 6.9 1.15
Visual-Motor Coordination 6.3 1. 50 5.7 1. 52
Auditory Blending 5.1 1. 55 5.0 1. 74
Word Recognition 6.6 1.74 5.6 1. 65
Total Readiness Percentile 54.4 22.78 53.8 23.46
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Table 8

Summary Statistics from the Reading Achievement Criterion Variables
and the Reading Attitude Survey for the Experimental and Control Groups

Measure Experimenta1 (N=52) Control (N=55)

Mean S.D. Mean S.D.

Woodcock Reading Mastery Test
Letter Identification (raw score) 36.8 6.65 34.1 8.16
Letter Identification (grade score) 4.4 3.60 3.6 3.19
Letter Identification (percentile) 83.1 23.24 72.4 30.43

Word Identification (raw score) 37.0 29.48 20.0 26.90
Word Identification (grade score) 1.9 0.63 1.5 0.61
Word Identification (percentile) 39.8 35.54 19.8 29.93

Word Attack (raw score) 10.9 12.47 6.1 10.77
Word Attack (grade score) 2.3 1.35 1.9 1.15
Word Attack (percentile) 46.4 33.19 31.7 28.77

Word Comprehension (raw score) 6.9 8.40 3.0 6.55
Word Comprehension (grade score) 1.7 0.60 1.5 0.49
Word Comprehension (percentile) 32.1 31.46 16.3 24.22

Passage Comprehension (raw score) 13.3 8.68 8.4 8.05
Passage Comprehension (grade score) 2.1 0.52 1.8 0.50
Passage Comprehension (perc~nti1e) 55.1 25.04 39.1 26.10

Total Reading (raw score) 21.0 12.11 14.3 11.08
Total Reading (grade score) 2.1 0.77 1.7 0.70
Total Reading (percentile) 51.5 37.91 29.5 33.90

Gates MacGinitie prima~) A
Vocabulary (raw score 37.1 11.81 31.2 11.22
Vocabulary (grade score) I 2.4 0.74 2.0 0.69
Vocabulary (percentile) 59.5 32.72 39.3 31.23

Comprehension (raw score) 20.4 7.59 16.4 7.91
Comprehension (grade score) 2.0 0.69 1.8 0.63
Comprehension (percentile) 48.3 28.79 32.8 28.69

Composite Reading (raw score) 29.0 9.17 24.0 9.15
Composite Reading (grade score) 2.3 0.67 1.9 0.63
Composite Reading (percentile) 55.0 30.87 36.3 29.52

Attitude Survey (raw score) 34.8 3.30 32.8 4.56
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given for the subtests from the WRMT are the Relative Mastery Level

Scores given in the WRMT manual. Inspection of the mean scores of

the experimental and control groups indicates that on every measure

of reading achievement on the WRMT and the GMA the experimental group

scored higher than the control group.

Table 9 presents the means and standard deviations from the

kindergarten assessment instruments for auditory preferred, visual

preferred and learners with no modality preference. Differences

among the three groups are notable. Visual preferred learners have

a mean IQ score on the Peabody ~cture Vocabulary Test (PPVT) of

82.2 while auditory preferred learners have a mean score of 98.6

and learners with no modality preference have a mean score of 96.7.

The differences in reading achievement outcomes that might be expected

due to differences in intelligence are controlled by using the PPVT

IQ as a covariate. Differences are observed in auditory discrimination

skills. Visual preferred learners have a mean error score of 7.7 on

the Wepman Auditory Discrimination Test (WAD) while auditory preferred

learners have a mean error score of 3.7 and learners with no modality

preference have a mean of 4.4. Auditory preferred learners make

fewer errors on the WAD than do visual preferred learners or learners

with no modality preference. Differences among the three groups are

noted on the two subtests from the Illinois Test of Psycholinguistic

Abilities (ITPA). Auditory preferred learners have a mean of 45.1

on the Auditory Sequential Memory (ASM) subtest, while visual

preferred learners have a mean of 32.0 and learners with no modality

preference have a mean of 36.2. The differences on the Visual



Table 9

Sunmary Statistics from the Kindergarten Assessment Battery for
Auditory Preferred. Visual Preferred and learners with No Hodal ity Preference

~

~leasure Auditory (N=19) Visual (N=36) Even (N=52)

Hean S.U. Mean S.D. Mean ~!!.,..

Chronological Age (months) 71.3 3.93 72.1 5.86 70.8 4.13

Peabody Picture Vocabulary Test IQ 98.6 14.79 82.2 22.86 96.7 17.12

Goodenough Draw-A-~'an IQ 105.5 14.06 101.4 14.07 103.4 11.65

Developmental Test of Vlsual-
Motor Integration PQ 97.4 16.11 102.7 13.57 99.0 11.52

Werman Auditory Di scrimination
Test (error score) 3.7 4.90 7.7 7.97 4.4 4.08

Illinois Test of Psycholinguistic
Abilities (scaled scores)

Vi sua1 Sequent i a1 Memory 32.3 5.68 37.3 5.57 34.8 4.71
Auditory Sequential Memory 45.1 4.58 32.0 5.31 36.2 4.86

Informa1 letter and Numbel" Survey
Letters Recognized Upper Case 21.0 8.1l3 22.4 6.50 22.6 6.3B
Letters Recognized lower Case 19.0 8.46 20.1 6.35 20.3 6.61
Letters Reversed 1.8 1.62 1.6 1.19 1.7 1.47
Numbers Recognized 1-30 22.9 8.46 23.5 8.86 24.2 7.03
!lumbers Ileversed 0.2 0.73 0.4 1.20 0.3 0.73

Gates MacGlnitle Ileadlness
Skills Test (stanines)

Listening 4.8 1. 34 3.8 0.97 4.4 1. 25
Auditory Discrimination 6.0 2.02 5.1 1.72 5.7 1. 78
Visual Discrimination 5.9 1. 68 5.8 1.80 5.6 1.41
following Dh"ections 4.4 1. 57 3.6 1.39 4.1 1. 50
letter Recognition 7.0 1.24 6.9 1.13 6.9 1.05
Visual-Motor Coordination 5.1 1. 53 6.6 1.43 5.9 1.44
Auditory Blending 4.8 1.77 4.6 1. 35 5.4 1.72
Word Recognitiun 6.0 1.71 6.4 1.62 6.0 1.87
Total Readiness Percentile 56.6 25.62 50.2 22.12 55.9 22.76

--'
0
U1
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Sequential Memory (VSM) subtest are not as large. Auditory preferred

learners have a mean of 32.3, visual preferred learners have a mean

of 37.3 and learners with no modality preference have a mean of 34.8.

Inspection of means and standard deviations presented in Table 9

indicates that auditory preferred, visual preferred and learners with

no modality preference have different competencies when they enter

first grade. Auditory preferred learners have higher mean scores on

the PPVT IQ, the ASM subtest of the ITPA and fewer errors on the WAD

test. Visual preferred learners have higher mean scores on Develop

mental Test of Visual-Motor Integration (VMIPQ), the VSM subtest of

the ITPA and more errors on the WAD test. Mean scores for learners

with no modality preference fall between those of auditory and visual

preferred learners on the PPVT IQ, VMIPQ, ASM, VSM and WAD tests.

Table 10 presents the means and standard deviations from the

WRNT, the GMA and the reading attitude survey administered at the end

of first grade for auditory preferred, visual preferred and learners

with no modality preference. Inspection of Table 10 indicates that

there are minimal differences in reading achievement outcomes among

the three groups at the end of first grade.

Visual preferred learners scored slightly higher in Letter

Identification (LI) and Word Attack (WA) of WRMT while auditory

preferred learners scored slightly higher in passage comprehension

(PC) of WRMT. Learners with no modality preference scored between

auditory and visual preferred learners in LI and PC of the WRMT.

All three groups were very close on the GMA and the reading attitude

survey.



Table 10

Summary Statistics from the Reading Achievenlent Criterion Variables and the Reading
Attitude Survey for Auditory Preferred, Visual Preferred and learners with No Modality Preference

Measure Auditory (N=19) Visual (N=36) Even (N=52)

Mean S..!!:.. Mean S.D•. Mean S.D.

WOQdcock Reading Mastery Test
letter Identification {raw score) 34.0 9.24 36.4 6.56 35.3 7.60
letter Identification grade score) 3.7 3.36 4.1 3.42 4.0 3.46
letter Identification percentile) 74.9 31.05 80.5 24.60 76.6 28.56

Word Identification (raw score) 29.0 28.62 30.1 29.14 26.7 30.16
Word Identification (grade score) 1.7 0.60 1.7 0.60 1.7 0.69
Word Identification (percentile) 30.1 33.94 32.3 34.42 27.3 34.50

Word Attack (raw score) 7.9 9.04 9.2 12.08 8.1 12.68
Word Attack ~9rade score) 1.9 0.72 2.2 1.37 2.1 1.36
Word Attack percentile) 40.4 31.79 42.1 31.44 36.0 32.25

Word Comprehension raw score) 4.5 6.58 5.3 8.34 4.8 7.79
Word Comprehension grade score) 1.6 0.44 1.6 0.61 1.6 0.57
Word Comprehension percentile) 24.3 27.19 25.0 30.74 23.1 28.83

Passage Comprehension (raw score) 11.5 7.75 10.2 8.59 10.9 9.17
Passage Comprehension ~grade score) 1.9 0.44 1.9 0.53 1.9 0.56
Passage Comprehension percentile) 50.5 25.43 45.0 26.56 46.8 27.63

Total Reading (raw score) 17.4 11.25 18.3 11.91 17.2 12.56
Total Reading ~grade score) 1.8 0.68 1.9 0.75 1.8 0.81
Total Reading percentile) 42.6 38.22 42.7 37.66 37.5 37.47

Gates MacGinitie primar~ A
Vocabulary ~raw score 34.8 12.67 34.6 11.74 33.5 11.80
Vocabulary grade score) 2.3 0.74 2.2 0.73 2.2 0.76
Vocabulary (percentile) 52.6 33.98 50.1 32.84 47.1 34.04

Comprehension (raw score) 18.0 0.68 19.0 8.12 18.0 8.35
Comprehension (9rade score) 1.8 0.51 1.9 0.68 1.9 0.73
Comprehension (percentile) 39.4 27.10 43.3 30.38 38.6 30.41

Composite Reading {raw score) 26.6 9.21 27.0 9.44 26.0 9.72
Composite Reading grade score) 2.1 0.58 2.1 0.66 2.0 0.73
Composite Reading percentile) 47.4 30.66 47.2 31.31 43.5 32.35

Attitude Survey (raw score) 33.5 4.69 33.3 4.86 34.2 3.25 --'
0
"-J
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Teacher competence, another grouping variable in this study,

was evaluated. The learning environment in each of the four first

grade classrooms was evaluated on a four-point scale. The environment

in one classroom was given a superior rating, two achieved average

ratings, and one was poor. Table 11 presents the means and standard

deviations from the kindergarten assessment instruments for the pupils

of first-grade teachers rated as superior, average or poor. Inspection

of Table 11 shows that pupils of the teachers rated as superior have

a mean PPVT IQ of 89.8, while pupils of teachers rated as average

have a mean PPVT IQ of 93.5 and the pupils of the teacher rated as

poor have a mean PPVT IQ of 91.9. These initial differences were

minimal. Mean readiness percentiles for the three groups differed

by less than five percentage points. Pupils of teachers rated as

superior have a mean readiness percentile of 56.5. Pupils of teachers

rated as average have a mean readiness percentile of 52.3 and the

pupils of the teacher rated as poor have a mean readiness percentile

of 55.4. These scores indicated that differences between the three

groups of learners at the beginning of first grade were slight. Table

12 reports the means and standard deviations from the HRMT, the GMA

and reading attitude survey administered at the end of first grade for

pupils of teachers rated as superior, average or poor. Observation of

Table 12 indicates that pupils of teachers rated as superior scored

higher on all measures of reading achievement than pupils of teachers

rated as average or poor. Differences among the three groups on the

reading attitude survey, again, were minimal. Pupils of teachers

rated as superior had a mean of 33.8, while pupils of teachers rated



Table 11

SUlnnary Statistics from the Kindergarten Assessment Battery
for Pupils of Teachers Rated as Superior. Average and Poor

Measure Superior (N=27) Average (N=54) Poor (N=26)

~'ean S.D. Mean S.D. Mean S.D.

Chronological Age (months) 71.0 4.31 71.4 4.77 71.5 5.27

Peabody Picture Vocabulary Test IQ 89.8 21.34 93.5 20.50 91.9 18.18

Goodenough Draw-A-Man IQ 102.2 11.75 101.4 12.92 107.5 14.58

Developmental Test of
Visual-Motor Integration PQ 102.2 11.75 99.2 12.65 99.2 15.61

Wepman Auditory Discrimination
Test (error score) 4.00 3.77 6.63 7.36 4.42 4.04

Illinois Test of Psycho1inguistic
Abilities (scaled score)

Visual Sequential Memory 36.1 4.88 35.8 4.76 33.0 6.74
Auditory Sequential Memory 34.3 6.08 36.7 6.44 37.9 7.37

Informal letter and Number Survey
letters Recognized Upper Case 23.9 4.69 21.3 7.73 22.6 6.71
letters Recognized lower Case 21.7 4.78 19.0 7.57 20.4 6.89
letters Reversed 1.8 1.29 1.7 1.44 1.7 1.47
Numbers Recognized 1-30 26.2 5.7 21.9 8.97 25.1 6.48
Numbers Reversed 0.4 0.93 0.2 0.55 0.4 1.39

Gates ~acGinitie Readiness
Skills Test (stanines)

Listening 4.5 1.42 4.1 1.09 4.4 1.30
Auditory Discrimination 5.7 1.83 5.5 1.86 5.4 1. 79
Visual Discrimination 6.1 1.75 5.4 1.53 5.9 1.46
Following Directions 4.2 1.23 3.8 1.67 4.0 1.38
letter Recognition 6.8 0.90 6.9 1.20 7.0 1.11
Visual-Motor Coordination 6.0 1.85 6.1 1.37 5.6 1.46
Auditory Blending 5.2 1.60 4.9 1.74 5.1 1.51
Word Recognition 6.3 1.84 5.9 1.81 6.4 1.57
Total Readlness Percentile 56.5 21.57 52.3 23.84 55.4 23.32 ......

0
\0



Table 12

Summary Statistics from the Reading Achievement Criterion Variables and the Reading
Attitude Survey for Pupils of Teachers Rated as Superior. Average and Poor

r·leasure Superior (N=27) Average (N=54) Poor (N=26)
~1ean S.D. Mean S.D. Mean S.D.

Woodcock Reading 11astery Test
letter Identification {raw score) 41.9 5.04 33.4 7.08 32.8 7.01
letter Identification grade score) 7.0 4.11 3.0 2.52 2.8 2.21
letter Identification percentile) 94.6 16.72 73.7 27.42 68.1 30.01
Word Identification {raw score) 40.8 31.48 23.3 28.22 25.5 26.36
Ilord Identification grade score) 2.0 0.75 1.6 0.60 1.6 0.53
Word Identification percentile) 43.5 36.M 24.2 32.60 26.0 31.63
Word Attack {raw score) 12.7 13.59 6.7 11.94 7.7 8.48
Word Attack grade score) 2.5 1.56 1.9 1.29 1.9 0.67
Word Attack percentile 50.3 34.08 31.6 30.64 42.0 28.38

Word Comprehension ~raw score) 8.5 9.53 3.7 6.84 3.8 6.37
Word Comprehension grade score) 1.9 0.73 1.5 0.48 1.5 0.43
Word Comprehension (percentile) 36.8 32.95 19.0 26.51 20.8 26.37
Passage Comprehension {raw score) 13.9 9.77 9.2 8.58 10.8 6.95
Passage Comprehension grade score) 2.1 0.62 1.8 0.52 1.9 0.41
Passage Comprehens ion percentile) 55.4 27.11 41.5 27.23 49.1 23.33
Total Reading {raw score) 23.6 12.88 15.2 11.55 16.2 10.23
Total Reading grade score) 2.3 0.87 1.7 0.70 1.7 0.60
Total Reading percentile) 61.2 36.75 31.1 35.38 37.1 34.75

Gates MacGinitie Primary A
Vocabulary {raw score) 38.2 9.25 31.7 12.29 34.8 12.40
Vocabulary grade score) 2.4 0.71 2.1 0.76 2.3 0.73
Vocabulary percentile) 59.2 29.47 42.4 34.43 52.5 33.00
Comprehens ion taw score) 21.0 8.65 16.7 7.72 19.1 7.21
Comprehension grade score) 2.1 0.79 1.8 0.65 1.9 0.55
Comprehension percentile) 50.4 30.97 33.8 28.29 43.5 28.6
Composite Reading (raw score) 29.8 8.75 24.5 9.54 27.1 9.28
Composite Reading ~grade score) 2.3 0.73 1.9 0.67 2.1 0.60
Composite Reading percentile) 55.5 30.17 38.9 31.34 48.5 30.98
Attitude Survey 33.8 3.50 34.2 4.00 32.8 4.81 --'

--'
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as average had a mean of 34.2 and the pupils of the teacher rated

as poor achieved a mean of 32.8. Mean reading achievement scores

for pupils of teachers rated as average or poor showed slight differ

ences; however, often pupils of the teacher rated as poor scored

higher than pupils of teachers rated as average.

Means and standard deviations from the kindergarten assessment

battery and from the reading achievement criterion variables for boys

and girls and for the three instructional programs can be found in

Appendix B.

Intra- and inter-Pearson Product-Moment Correlations were obtained

for the predictor and criterion variables. The intra-correlation

matrix of the predictor variables for the total sample is presented

in Table 13. Chronological age (CA) was generally unrelated to the

other predictor variables. Only three of the correlations were

significantly different from zero at the .01 level. CA had a low

negative correlation with the Goodenough Draw-a-Man Test (DAM), the

VMI, and the VSM subtest from the ITPA. The PPVT IQ had a mild

positive correlation with the total readiness percentile from the

Gates MacGinitie Readiness Skills Test (G~1RT), Letter Recognition

Upper Case (LRUC), Letter Recognition Lower Case (LRLC), Number Recog

nition (NR) and several subtests from the GMRT. The DAM IQ and VMIPQ

had generally low positive correlations with the GMRT. The Wepman

Auditory Discrimination Test (WAD) had mild negative correlations with

the G~1RT subtests because the error score from the WAD was reported.

LRUC, LRLC and NR from the Informal Inventory of Letters and Numbers

had high positive correlations with the total readiness percentile.
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In.1 Ion IGHRr) - .00 .26 .23 .45 -.32 .]2 .]0 .45 .47 - .04 .52 -.00 . ]0 .]5 1.00

16. rollowlng Vlr.e-
tlons IG/Wll) -.04 .50 .26 .24 - .42 .19 .15 .40 .49 .05 .40 -.04 .51 .55 .46 1.00

17. lette r Rrcognlt Ion
IG/:Ilil - .114 . ]6 .27 .~7 -.]] .17 .14 .74 .73 .06 .59 -.01 .40 .46 .44 .48 1.00

16. Vlsu.I-Holor Conr·
dlnat Ion ImutT) .06 .10 .16 .20 - .14 .29 .00 . ]6 .41 -.15 .3R -.02 .2] .20 .44 .24 .10 1.00

Ig. Auditory 81endlng
IG/mr) -. II .47 .rs .28 -.]9 .21 .08 .37 .43 -.07 .43 -.10 .56 . ]4 .as .52 .43 .29 1.00

20. Ilord Reeognll Ion
IGliRT) - .02 .26 .20 .40 -e , ]0 .23 .16 •]6 .45 -.17 .49 -.23 .43 .36 .46 .44 .39 .40 .49 1.00

21. lola I R!.dlne"
Perc!nlll! IG/IIH) -.06 .56 •]2 .]6 -.47 .29 .2] .69 .47 -.07 .70 -.09 .65 .75 .70 .77 .75 .50 .66 .59 1.00

Val"e of r sl9nlflcant .1 I' < .01 Is .23.
--------

............
N
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The intra-correlations of the GMRT subtests ranged from .23 to .77.

Most of the subtests of the GMRT had mild to high positive correlations

with each other and with the total readiness percentile.

The intra-correlation matrix of the reading achievement criterion

variables for the total sample is presented in Table 14. Most of the

reading achievement criterion variables had high positive correlations

with each other. Letter Identification (LI) from the WRMT had mild

positive correlations with the other reading achievement variables.

The Reading Attitude Survey had low positive correlations with LI,

WI, Total Reading (TR), Vocabulary (V), Comprehension (C), and Composite

Reading (CR).

The inter-correlational matrix of the predictor and criterion

variables for the total sample is given in Table 15. The predictor

variable which had the strongest correlation with most reading achieve

ment criterion variables was the Word Recogniton (WR) subtest from

the GMRT. The total readiness percentile was the next best predictor

followed by LRLC, NR, and LRUC from the Informal Inventory of Letters

and Numbers. CA was generally unrelated to reading achievement. The

correlations listed were not significantly different from zero for

this sample. The two subtests from the ITPA, VSM and ASM had very

low positive correlations with reading achievement. Many of these

correlations were not significantly different from zero in this sample.

The correlations among the PPVT IQ, the DAM IQ, the VMIPQ and reading

achievement criterion variables were low and positive.

The intra-correlational matrix of the predictor variables for

the experimental group was presented in Table 16. The correlational



Table 14

Correlational Matrix of the Criterion Variables for the Total Sample (N=107)

Variables 1 2 3 4 5 6 7 8 9 10

1. letter Identification (WRMT) 1.00

2. Hord Identification (WRMT) .67 1.00

3. Word Attack (WRMT) .54 .87 1.00

4. Word Comprehension (WRMT) .54 .87 .81 1.00

5. Passage Comprehension (WRI1T) .61 .87 .81 .82 1.00

6. Total Reading (WRMT) .72 .98 .91 .90 .91 1.00

7. Vocabulary (G~~) .66 .78 .65 .60 .76 .78 1.00

8. Comprehension (GMA) .60 .87 .75 .77 .83 .87 .80 1.00

9. Composite Reading (GHA) .67 .85 .72 .73 .83 .85 .96 .92 1.00

10. Attitude Survey .23 .27 .22 .14 .20 .26 .29 .26 .29 1.00

Value of r signHicant at p <.01 is .23.

............
,J::o
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Correlatlon.l Hatr" or the Predlclor and CriterIon V.rlabl .. ror the Total S..... Ie (II-lOll

~~-~-

Predlclor Varlabl .. CrIterion Variables
-----

letter 1I0rd lIord 1I0rd hss.ge 101.1 Compos Ile
J~~-,- J~~!h. Mtack f!!.'!'I'.:.. _C~ ~!!~.!!!!I ~~~.:.. ~.:.. Read.!!!L ~tl\!!!..~

Chronologie. I Age .os - .02 - .03 .03 •. 03 .00 .11 - .11 -.12 -.01

Peabo<ly rlclure
Vocal,ulary Ies t IQ .11 .24 .19 .24 .35 .26 .36 .31 .36 .11
Goodenough Draw..
A-I"'n IQ .12 .11 .09 .14 .18 .16 .27 .34 .31 .02

!levelorMnCnlal lest
or Vlsual-llotor
Inlegratton .25 .3, .36 .JI .31 .J4 .41 .40 .4] .00

lIe"",.n Auditory VIs-
crimination Test
(error score I - .28 -.36 -.35 - .28 -.34 -.31 - .40 - .39 -.42 -.27

Visual Sequent II I
tlemory (IIPAI ..2U .20 .14 .11 .19 .20 .20 - .2J .28 -.02

lIudltor! Sequentla I
tlenoary nPA) - .05 .10 .15 .08 .22 .11 .14 .10 •I] -.02

LellErs Recognized
Uprer Case .55 .46 .31 .J] .46 .47 .61 .49 .59 .15

leiters Recognhed
Lower C.se .60 .54 .44 .41 .55 .56 .66 .60 .61 .14

lellers Reversed - .11 - .21 - .21 -.19 -.20 - .22 - .01 - .20 - .13 -.10

I"n"hers RHognlzed .54 .51 .45 .45 .54 .51 .63 .62 .66 .11
fltl'hll1ers Reversed - .11 - .11 -.09 -.08 -.16 -.12 - .03 -.14 -.07 -.23

listenIng (GlIlH I .40 .44 .39 .40 .51 .41 .49 .44 .49 .22

Auditory Dlscrl.-
Inet Icn (GIII1I) .36 .Jl .29 .J3 .J6 .38 .40 .31 .41 .03

Vlsu.I Olserllo-
Inat Ion (GllIl1l .41 .43 .38 .31 .49 .46 .60 .46 .57 .21

loll""ln9 Directions
(GI.RTI .40 ... .40 .44 .50 .48 .54 .43 .52 .14
letter Recognlt Ion
(r"'IRT) .42 .41 .35 .]1 .42 .43 .52 .50 .54 .11
Vlsu.I-lIotor teor-
dln.tloo (CHRT) .29 .39 .42 .34 .37 .41 .40 .38 .41 .10

Auditory Blending
(WRII .J4 .0 .0 .32 .46 .45 .46 .41 .49 .19

1I0rd RecognIt ton
(GlIllI) .41 .13 .68 .65 .73 .14 .61 .73 .13 .12

101al ReadIness
Perceot lie (GHlll) .53 .51 .51 .49 .62 .60 .68 .62 .69 .19

Val"e or r slgntrlcant .1 p <.05 Is .11. --'
VallIe or r slgntrlcant at p <.01 Is .23. --'

c..n



Tobie 16

(orrellttonll I~trtx of the PredIctor Variables for the (xperl ...olal Group (N-52)
=. - --== --

-----------Variables 5 6 o 10 II 12 13 14 15 16 11 10 19 20 21

-.V4 .40 .23 .23 -.36 .02 .23 .75 .75 .04 .65 .13 .41 .52 .44 .42 1.00

·.14 .55 .15 .21 -.32 .15 .10 .37 .39 .12 .39 .08 .55 .33 .29 .47 .52 .25 1.00

-.12 .55 .29 .40 -.51 .20 .23 .69 .74 -.13 .76 .10 .60 .81 .69 .71 .16 .49 .64 .60 1.00

-.05 .<1 .19 .]3 -.20 .24 -.14 .43 .42 -.16 .42 .11 .24 .42 .39 .n .25 1.00

.73 .01 .41 1.00

.50 .17 .43 .56 .49 1.00

.M -.01 .24 .48 1.00

1.00

.06 1.00

.35 .2(, 1.00

.65 - .18

.44 •• 04

.46 -.04

1.00

-.22 1.00

.75 -.06

.18 -.08

.48 - .12

.28 -.43 .14 .19 .43

.35 -.43 .13 .17 .57

.58 -.36 .33 .15 .44

.31 - . 39 . 18 .04 .95

-.03 .09 -.05 -.06 -.05

.41 -.54 .30 .18 .68

-.11 .04 -.09 -.06 .15

.05 -.]6 -.17 .21 .43

.43 -.44 -.48 -.39 1.00

.01 .45 .17 .28 -.29 .18 .02 1.00

-.01 .51 .32

-.11 .50 .21

-.10 1.00

- .49 .15 .39 1.00

-.05 .52 .25

-.03 -.02 -,02

-.31 .50 .37

.14 .15 -.V9

.OJ .51 .16

-.22 .20 .20

-.41 .15 .29 .29 -.47 .07 1.00

-.00 .rs .28 .49 -.40 .16 .21 .41 .46 -.13 .51 -.11 .JI .49 .43 .40 .43 .42 .33 1.00

-.41 .30 1.00

-.31 .04 .21 .51 -.06 1.00

1.001. (hronologlcil ~ge

2. reot.ody PIc lure
Voclb"\ary Tesl IQ

3. toode"uugh Dr...
A·''''" IQ

4. Develul'menlol Tesl
of Visual llolor
Inlegrallo"

5. lIel"'I'" Audllory DIs
crl .. l"allon Tesl
[er ror score)

6. VIsual ~equenllal

'~01Ory ("Ph)

7. ~ud Itor, Sequenl h 1
'lemory ("rA)

a. t et ter-s Recognized
IIPl'er else

9. lellers Recognized
lower Case

10. I ellers R.yor..d

II. Ilumbers Recognized

12. lIunlbus Reyersed

13. I Islenlng (GHRI)

14. Audllory Dlscr'.. •
Inalton (r/IRT)

15. VlsulI Dlscrlm·
tnat Ion (rJlIll)

16. rollowlng Dlrec
lions (rjlRT)

11. leller Rerog
lilt Ion (LMkT)

lCl. Visual· I"'lor Coor
dlnalton (GI:r.T)

19. lIudltor, oleodlog
(GlIR\)

20. \/o,'d Rec09'
IIlton (GlIRI)

21. Tolil ReadIness
rercentlle (GlIll\)

Vallie or r slgnlflClnl at p<.OI Is .33.

--'
--'
0'1
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The correlational patterns of the predictor variables for the exper

imental group were similar to those of the total sample. CA was

generally unrelated to the other predictor variables; however, it

had low negative correlations with the DAM IQ, the VMIPQ and ASM.

The PPVT IQ had low to mild positive correlations with the other

predictor variables, while WAD had low to mild negative correlations

with other predictor variables. LRLC and NR were highly correlated

with the total readiness percentile of the GMRT. The intra-correlations

among the various subtests of the GMRT and the total readiness per

centile ranged from .24 to .81.

Table 17 reports the intra-correlational matrix of the criterion

variables for the experimental group. The correlations among the

reading achievement criterion variables ranged from mild to high

positive correlations. The correlations between Reading Attitude

and reading achievement were not significantly different from zero

for this group.

The inter-correlational matrix of the predictor and criterion

variables for the experimental group is given in Table 18. CA was

generally unrelated to reading achievement; however, a low negative

correlation was present between CA and CR of the Gr~. The PPVT IQ

had mild positive correlations with PC of the WRMT, V, C, and CR of

the G~~. PPVT IQ correlations with reading achievement were lower

for the experimental group than for the total sample. The two subtests

from the ITPA, VSM and ASM were generally unrelated to reading

achievement. The VMIPQ correlated better than the PPVT IQ or the

DAM IQ with reading achievement for the experimental group. The



Table 17

Correlational Matrix of the Criterion Variables for the Experimental Group (N=52)

Variables 1 2 3 4 5 6 7 6 9 10

1. letter Identification (WRlrr) 1.00

2. Word Identiffcation (WRMT) .71 1.00

3. Word Attack (WR~rr) .56 .84 1.00

4. Word Comprehension (WRMT) .63 .85 .76 1.00

5. Passage Comprehension (WmlT) .64 .86 .81 .82 1.00

6. Total Reading (W~IT) .75 .97 .69 .69 .91 1.00

7. Vocabulary (Gt-IA) .61 .77 .62 .59 .71 .75 1.00

8. Comprehension (GMA) .61 .87 .73 .79 .83 .87 .77 1.00

9. Composite Reading (GMA) .64 .66 .70 .70 .80 .84 .93 .93 1.00

10. Attitude Survey .06 .09 .13 .05 .08 .09 .28 .07 .21 1.00
-

Value of r significant at p <.01 is .33.

..........
ex>



Table 18

CorrelatIon Hatrh 01 the PredIctor and Crlteriun Variables lor the [Kperhnental Group ("·~21

PredIctor Variables CrIterIon VarIables

lethr 1I0rd 1I0rd 1I0rd Passage Total Co",poslte
Iden. !!!~ Attac~ Coop. ~ B.eadlng yocab. ~ ReadIng Attltude

Chronological Age .Il -.10 -.11 -.05 -.12 -.08 -.23 -.21 - .24 - .26

Peabody PIcture
Vocabulary Test IQ .01 .30 .22 .30 .42 .30 .38 .34 .39 .22

Goodenough Draw-
A·Han IQ .07 .26 .15 .26 .32 .25 .32 .39 .31 .04

Oevelopmental Test
01 Visual Hotor
Integrat Ion .30 .47 .52 .51 .49 .51 .52 .53 .55 .11

WepolOn Auditory Dis·
crlllln.t Ion Test
(error score) -.14 -.42 -.38 -.29 - .47 -.41 - .51 - .46 -.52 -.20

Visual Sequential
f1e'lOry (ITPAI .19 .14 .04 .IJ .12 .Il .25 .18 .24 .15

Auditory Sequentlal
tle•.ory (ITPAI -.10 .10 .23 .14 .31 .18 .22 .22 .23 -.03

letters Recognized
Upper Case - .54 .55 .44 .41 .56 .56 .11 .52 .68 .3J

hUers Recognhed
lower COse .57 .62 .47 .48 .64 .62 .7J .63 .73 .J6

letters Reversed ·.33 -.24 -.11 -.21 - .24 -.26 -.15 -.27 -.20 -.17

Humhers Recognized .45 .63 .47 .52 .58 .61 .65 .65 .69 .25

HlHlobers Reversod .04 .10 .12 .04 .04 .09 .12 .03 .10 .26

listenIng (GliRT) .28 .46 .43 .48 .56 .49 .40 .38 .42 .19

Auditory Dlscrl .. -
.55 .52 .49 .54 .09tnat Ion (GIlRT) .46 .54 .39 .53 .52

Visual Dlscrlm-
.61 .51 .25Inat Ion (CHIlT I .48 .52 .41 .50 .51 .5J .60

FollowIng Dlrectlons
.Il(GlIRT) .30 .4J .40 .45 .52 .46 .ss .J5 .50

letter Recog"It Ion
(GlIRT) .36 .47 .39 .34 .52 .47 .56 .48 .57 .25

Visual-Hotor Coor-
dinatIon (GllAT) .29 .49 .50 .39 .30 .48 .42 .42 .44 .29

Aud Itory 0lend In9
.J2 .37 .21(CIIRT) .14 .JI .35 .26 .42 .3] .36

Word Recognlt Ion
.65 .72 .72 -.10(GliRT) .48 .75 .68 .69 .71 .16

Total ReadIness
.23Percentile (GliRT) .50 .65 .54 .59 .69 .66 .70 .61 .70

Value 01 r sIgnifIcant at p <.05 Is .24. ......
V.lue of r slgnl flcant at p <.01 Is .33. ......

1.0
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predictors most highly correlated with reading achievement were WR

of GMRT followed by LRLC, total readiness percentile of the GMRT,

LRUC and NR. These were the same variables that had the highest

correlations for the total sample.

The intra-correlational matrix of the predictor variables for

the control group is presented in Table 19. The same intra

correlational pattern of the predictor variables observed for the

total sample and the experimental group was found in the control

group. CA was generally unrelated to the other predictor variables;

however, a mild negative correlation was noted between CA and the

VMIPQ. The PPVT IQ had mild positive correlations with the total

readiness percentile of GMRT, LRUC, and LRLC. The DAM IQ had low

positive correlations with the GMRT, LRUC and LRLC. The VMIPQ was

generally unrelated to the other predictor variables. Most correla

tions were not strong enough to be significantly different from zero

in this group. LRUC, LRLC and NR were all highly correlated with the

total readiness percentile of the GMRT. The intra-correlations among

the subtests of the GMRT and the total readiness percentile ranged

from .20 to .78. The two subtests of the ITPA showed different

patterns. While VSM had a low positive correlation with the total

readiness percentile of the GMRT, ASM was unrelated to the other

predictor variables.

The intra-correlational matrix of the reading achievement criterion

variables for the control group is shown in Table 20. All of the

reading achievement criterion variables had mild to high positive



labl. 19

Correhllonal llatrlx of the Predlclor Vartablu for lhe Conlrol G,oup (11'55)

Vartable~ 6 8 9 10 11 12 u 14 15 16 17 18 19 20 21
----_. - ---_.._-----

I. Chronological Age

2. Peobudy r Ie lure
Vnclbulary te s I IQ

1. Gc',odenouyh Uraw
A-roan IQ

4. lJevelol1lnCnlll tes t
of Visual holor
Inlogriliun

5. lIel'l,on Audllory DIs
tr Imlnlllon lest
horror score)

1.00

-.19 1.00

-.22 .21 1.00

-.J5 .05 .32 1.()lI

-.12 -.15 -.21 -.05 1.00

-.01 .30 .03 .OJ -.04 .11 1.00

-.28 .30 .11 .36 -.10 1.00

-.01 .60 .21 .21 -.42 .24 .11 .53 .54 .13 .46 -.12 .58 .55 .45 1.00

-.OJ .32 .31 .29 -.JO .32 .06 .13 .12 .01 .54 -.05 .3& .43 .45 .53 1.00

.50 - . II .52 1. 00

.51 -.08 .49 .28 1.00

1.00

-.09 1.00

.~5 -.12 1.00

.48 -.04

.55 -.03

1.00

-.01 1.00

.84 .00

-.01 .36

.48 .04

.41

.54

.94

.08

.81

.03

.39

.17

.41

.07

.00

.00

- .03

.23

.25

.30

.33

.17
.16

.17

.30

.32 -.28

.17 - .34

.28 -.35

-.26 -.08

.24 -.30

-.06 .14

.23 - .24

.55 .36

.35 .26

.41 .45

.13 -.18

.26 .43

.00 .08

.56 .3J

.01 .43 .39 .21 ·.35 .25 .00 1.00

-.09 .41 .23 .34 -.45 .27 .06 .37 .~6 -.22 .41 -.17 .51 .36 .46 .56 .31 .J2 1.00

.18 .00 .13 .20 -.07 .32 .08 .31 .39 -.12 .33 -.04 .20 .22 .47 .17 .34 1.00

.00 .40 .12 .25 -.20 .28 .02 .33 .44 -.18 .48 -.27 .53 .35 .46 .52 .36 .34 .61 1.00

.01

.04

- .02

.os

.Il

- .13

- .12

6. VlsuII SequenUII
/lelllOry (lirA)

7. Auditory Sequ.nllal
""'OI"y (UrA)

8. l e t t er s Re<ognlled
Upper Clse

9. Lellers Recogroll.d
lower (ase

10. Lellers Reversed

11. Hunt.er~ Recognlled

12. lIu",bers Reversed

13. Ltslenl"g (GHAT)

14. Audllory Dlscrlm
t"oUon (WR1)

15. VlsuII Dlstrl.,
Inlltno (GIRl)

16. rollowlng Dlret
t tnns (G''1111

II. Leller ~ecoy

nil ton (C.l'lRT)

lB. Vlsull-Halor toor
dlnlt Ion (';HIlT)

19. Auditory Ole"dlng
(GIRT)

20. 1I0rd Recogntlton
(GIIRT)

21. 10111 Readiness
I'.,·tenille (GIRl) .00 .58 .37 .34 -.43 .39 .23 .10 .74 -.02 .65 -.16 .69 .12 .12 .7~ .14 .51 .67 .63 1.00

-----------------------------
Valne of r .lgnHlelnt II p <.01 Is .33.

------ --'
N
--'



Table 20

Correlational Matrix of the Criterion Variables for the Control Group (N=55)

Variables 1 2 3 4 5 6 7 8 9 10

1. letter Identification (WR}IT) 1.00

2. Word Identification (WRm) .62 1.00

3. Word Attack (WRHT) .50 .90 1.00

4. Word Comprehension (WRMT) .44 .87 .85 1.00

5. Passage Comprehension (WRMT) .56 .87 .79 .79 1.00

6. Total Reading (WRm) .68 .98 .92 .89 .90 1.00

7. Vocabulary (GMA) .69 .76 .65 .56 .78 .78 1.00

8. Comprehension (GMA) .57 .85 .75 .72 .82 .85 .81 1.00

9. Composite Reading (GMA) .67 .. 83 .72 .65 .83 .84 .96 .93 1.00

10. Attitude Survey .28 .32 .23 .22 .20 .30 .22 .30 .27 1.00

Value of r significant at p <.01 is ~3.

--'
N
N
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correlations. Similar to the total sample and the experimental group,

the weakest correlations among the reading achievement variables were

between LI and the other reading achievement measures. The correla

tions between reading attitude and the reading achievement variables

were not significantly different from zero in this group.

Table 21 presents the inter-correlational matrix of the predictor

and criterion variables for the control group. CA was unrelated to

the reading achievement criterion variables. The PPVT IQ had a low

positive correlation with the reading achievement variables. The

DAM IQ was unrelated to reading achievement as measured by the WRMT

but showed low positive correlations to reading achievement as measured

by the GMA. The VMIPQ was unrelated to reading achievement as measured

by the WRMT but showed low positive correlations to reading achieve

ment as measured by the GMA. For the control group, the relationship

between PPVT IQ and reading achievement was stronger than the relation

ship between the VMIPQ and reading achievement; however, the converse

was true for the experimental group. This may indicate that a match

between the learner's preferred modality and the primary instructional

focus of the initial reading program increased the effects of percep

tual factors on reading achievement for the experimental group.

Auditory discrimination as measured by the WAD error score had a low

negative correlation with reading achievement. VSM had low positive

correlations with Total Reading (TR) of the WRMT and with the G~~,

while ASM was unrelated to reading achievement. The predictors which

were most highly correlated with reading achievement were WR of GMRT,



Table 21

Correlatlonll llatrh of the Predictor and CriterIon Vlrlables for the Control Group (H-55)

r'redj c t or V,rhOles CrIterIon Vlrllbles
----- ._------

Let ter lIord lIord liard PosSige lotll C"""",sIt.
J~~ !!!~ Attlck toa~ ~ Rud!.!!!l Vocab. ~...£..:.. ~<!!!!.!L m!!~~

Chronological Age .05 .04 .03 .11 .02 .05 -.02 - .04 -.03 .03

reat>ud{ Plclure
Vocal,n Iry IQ lest .29 .23 .19 .20 .34 .27 .39 .n .39 .05

Goodenough "raw-
A-f.•n IQ .16 .01 .01 -.02 .OJ .06 .2J .]0 .21 .00

bevelnl_nhl Test
of Ylsull-fiotor
Integration .16 .11 .15 .02 .07 .11 .26 .23 .26 - .19

IIep"IIn Auditory Ills-
criminatIon lest
(error score) - .40 -.31 -.31 -.27 -.21 - .34 .29 -.32 .J2 -.32

VlsuII Sequential
'''""ICy (ITI''') .18 .22 .23 .18 .2J .24 .28 .21 .29 -.21

"ud Itory Sequent hI
''''"..,ry (ITP", -.OR -.OB .00 -.OB .os -.05 - .02 -.09 - .OS - .09

leller s Recognhed
Upper Cas e .51 .30 .30 .24 .38 .41 .54 . 4~ .54 .03

letters Recognfred
lower CSs! .63 .47 .39 .32 .47 .50 .61 .58 .62 -.01

letters Rtvfrsed - .OS -.17 -.23 -.16 -.16 -.17 .00 -.13 -.05 -.04

lIu"obers Recognhed .62 .53 .42 .Jl .52 .55 .61 .60 .65 .10

tlullIhers Reversed -.12 -.15 '- .15 - .11 - .21 - .16 - .03 - .17 -.09 -. J2

listenIng «(;I\RI) .48 .42 . J5 .J? .47 .45 .57 .49 .56 .22

Alld Ilory Illscr 1..-
lnatlnn (Gl4IT) . J6 .32 .21 .21 .34 . J4 .40 .J6 .40 .06

VlsuII olscrt .. -
.58tnatlun (GHIlT) . J5 .n .JJ .22 .46 .37 .40 .53 .16

r6l1uwlo~ Illrectlons
(GlinT) .so .49 .4J .46 .52 .53 .57 .54 .58 .16

leller Recognlt ton
(GlinT) .46 .J8 .32 .29 .35 .40 .49 .54 .54 .12

YIsU11-llolor Coor-
dlnotlon (rJIRT) .25 .24 .29 .22 .31 .28 .n .29 .32 -.09

Aud ltory 81endtng
(G!'iIlT) .49 .58 .54 .42 .54 .59 .58 .61 .62 .18

Word Reocognltlon
(rIm!) .41 .66 .65 .55 .69 .68 .65 .69 .69 .18

10tal ReadIness
rercent tie (G1iRI) .56 .55 .51 .42 .61 .59 .71 .52 .72 .18

Yalue of r slgnlflclnt It p < .OS Is .24.
Vltue of r significant at p < .01 Is .33.

--'
N
+=-
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total readiness percentile of the GMRT, NR, LRLC and LRUC. These

were the same variables which best predicted reading achievement for

the total sample and the experimental group.

The intra-correlational tables for the predictor and criterion

variables for auditory preferred, visual preferred and learners with

no modality preference can be found in Appendix B. The inter

correlations of predictor and criterion variables for auditory

preferred learners are found in Table 22. Inspection of Table 22

shows that CA and PPVT IQ were not related to reading achievement in

this group. The DAM IQ had a low positive correlation with PC of the

WRMT and CR of the GMA and a mild positive correlation with C of the

GMA. The WAD test error score had mild to high negative correlations

with reading achievement variables. The correlations between the two

subtests of the ITPA and reading achievement were not significantly

different from zero at the .05 or .01 levels of significance. The

predictors which most highly correlated with reading achievement at

the end of first grade for auditory preferred learners were WR of GMRT,

total readiness percentile of the GMRT, LRLC, LRUC, NR and LR of GMRT.

These variables were the same as those identified for the total sample,

experimental and control groups with the addition of LR of the GMRT.

The inter-correlational matrix of the predictor and criterion

variables for visual preferred learners is presented in Table 23. CA

and PPVT IQ were not significantly related to any reading achievement

variable. The DAr~ IQ had low positive correlations with all reading

achievement variables except LI of WRMT. The WAD had low negative



Table 22

Correllttonal llatrlx of the Predtctor and CriterIon VarIables for Auditory Preferred learners (""19)

Predictor Variables CrIterIon VarIables

letter liard liard liard Passage Total Composite
Iden. Iden. Attack ~ ~ ReadIng Vocab. ~ ReadIng Attitude

Chronological Age .05 .16 .13 .00 .14 .12 .03 .02 .03 .01

Peabody Picture
Vocabullry Test IQ .17 .32 .29 .34 .11 .31 .17 .32 .24 .00

Goodenough Draw-
A-llan IQ .26 .29 -vos .31 .39 .28 .30 .60 .44 -.17

Developmental Test
of Vlsutl-Motor
IntegratIon .23 .03 .02 .02 .07 .08 .24 .22 .24 .08

lIepman Auditory Dis-
crImInatIon Test
(error score) -.82 -.50 -.44 -.41 -.48 -.59 -.59 -.54 -.51 -.63

Visual Sequential
Hcmory (ITPA) .13 -.05 -.06 -.06 .04 .00 .04 .24 .12 -.08

Aud Itory Sequent Ie I
l:emory (ITPA) -.06 -.19 -.21 -.15 .00 -.16 .03 .05 .05 -.23

letters Recognized
Upper Case .69 .55 .51 .40 .63 .61 .83 .67 .81 .36

letters Recognized
lower elSe .13 .63 .53 .49 .68 .68 .83 .15 .85 .35

letters Reversed -.01 -.34 -.23 -.35 -.29 -.31 -.36 -.20 -.32 .15

Ilumbers Rec09nlzed .62 .56 .43 .46 .61 .64 .61 .64 .65 .31
Hu.nbers Reversed -.24 -.08 -.03 -.04 -.22 -.13 -.16 -.25 -.20 -.62
listenIng (GlIRT) .61 .61 .45 .48 .51 .62 .56 .58 .59 .55
Auditory DiscrIm-
InatIon (GIIRT) .41 .23 .09 .29 .10 .21 .25 .21 .25 -.03

Visual Dlscrlll-
Inat Ion (GIRT) .61 .38 .19 .21 .52 .42 .64 .50 .62 .40

rol1owlng Direct Ions
(GlIRT) .53 .40 .39 .30 .31 .44 .49 .40 .48 .21

let ter Rec09n It Ion
(GI:RT) .61 .51 .26 .36 .56 .54 .65 .10 .10 .22

VlsuaI-Motor Coor-
dination (GlIRT) .41 .52 .51 .49 .56 .55 .57 .49 .57 .33

Auditory Blending
(G.lRT) .45 .36 .3Z .14 .35 .39 .35 .45 .40 .43
liard Recognition
(GIRT) .58 .69 .55 .10 .65 .12 .61 .63 .65 .36

Total Readiness
Percent tie (GIRT) .13 .51 .38 .44 .56 .62 .61 .63 .69 .38 ....
Value of r signifIcant at p <.05 Is .31. N
Value of r significant at p <.01 Is .51. en



Table 23

Correlational Hatrlx of the Predictor and Criterion Variables for Visual Preferred Learners (11·26)

PredIctor Variables Criterion Variables

Letter Word Word Word Passa98 Total Composite
Iden. Iden. Attack Compo ~ Reading Vocab. Compo J!lli.!EL Attitude

Chronological Age .08 -.10 -.11 .01 -.05 -.07 -.23 -.26 -.25 -.Og

Peabody PIcture
Vocabulary Test IQ -.04 .10 .07 .08 .28 .12 .28 .18 .26 .02

Goodenough Draw-
A-Han IQ .04 .32 .33 .31 .30 .32 .31 .47 .40 -.04

Developmental Test
of Vlsual-.lotor
Integration .27 .45 .51 .38 .49 .40 .60 .4£ .57 -.07

Wepman Auditory DIs-
crlmlnatlon Test
(error score) -.04 -.34 -.36 -.21 -.24 -.31 -.43 -.39 -.44 -.19

Visual Sequent hI
K"mory (lTpA) .ns .13 .00 .05 .17 .10 .32 .11 .25 -.05

Auditory Sequent la I
Memory (ITPA) .14 .29 .52 .21 .34 .34 .24 .15 .22 .03

Letters Recognized
Upper Case .35 .47 .40 .33 .48 .47 .55 .51 .57 -.04

Letters Recognized
Lo,-er Case .38 .53 .44 .38 .53 .52 .60 .61 .64 .00

Letters Reversed -.21 .03 -.04 .00 -.04 -.05 .08 -vos .01 -.32

lIumbers Recognized .28 .58 .42 .42 .48 .53 .59 .57 .62 .10

/lumbers Reversed -.29 -.07 -.05 -.05 -.07 -vos .00 -.04 .00 -.16

LIstellln9 (GI-IRT) .24 .33 .37 .36 .56 .39 .38 .32 .38 -.01

Auditory Discrim-
Ination (GHRT) .20 .37 .24 .31 .41 .36 .51 .38 .49 -.16

Visual ntscrte-
Inat Ion (GIRT) .32 .35 .32 .34 .41 .38 .50 .31 .44 .08

Following ulrectlons
(GiRT) .42 .51 .43 .49 .60 .54 .64 .56 .64 -.10

letter Recognlt Ion
(GHRT) .18 .32 .36 .21 .35 .33 .38 .48 .45 -.02

Visua1 Hotor Coor-
dination (GHRT) .30 .50 .53 .37 .41 .49 .41 .29 .38 .10

Auditory 81endlng
(GHRT) .18 .21 .24 .11 .27 .23 .33 .27 .33 .06

Word RecognIt Ion
(GlIRT) .49 .71 .73 .55 .69 .73 .73 .66 .74 -.02

Total Readiness
Percentlle (GIIRT) .33 .46 .42 .39 .54 .48 .61 .50 .60 -.01

-'
Value of r significant at p <.05 Is .28. N
Value of r sl9nlflcant at p <.01 Is .39. '!
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correlations with all reading achievement criteria except LI of WRMT.

The most efficient predictors of reading achievement for visual

preferred learners were WR of GMRT, Total Readiness Percentile of

GMRT, NR, LRLC, and LRUC. These were the same predictor variables

that correlated most highly with reading achievement for all other

groups. Reading attitude was not significantly related to any

predictor variable.

The inter-correlational matrix of the predictor and criterion

variables for learners with no modality preference is presented in

Table 24. CA and DAM IQ were not significantly related to any reading

achievenlent criterion variables. The PPVT IQ had mild positive

correlations with all reading achievement variables. The VMIPQ

had low positive correlations with all reading achievement variables

except LI of WRMT. The WAD had mild negative correlations with all

reading achievement variables. VSM had low positive correlations with

all reading achievement variablesj however, ASM was not significantly

related to any reading achievement variable except PC of WRMT. The

most efficient predictors of reading achievement at the end of first

grade for learners with no modality preference were WR of GMRT, Total

Readiness Percentile of GMRT, NR, LRLC, and LRUC. The Reading Attitude

survey had low positve correlations with Listening (L), Auditory

Discrimination (AD), Visual Discrimination (VD), Following Directions

(FD), LR, and the Total Readiness Percentile of the GMRT. Inter

correlations of the predictor and criterion variables for the total

sample, experimental group, control group, auditory preferred, visual

preferred and learners with no modality preference indicated that the



Tahle 24

Correlallnnal Hal.... 01 the Prod!ctor and Criterion Variables lor Lurne" "Ith Ifo I\Jdalltv Prelerenre (11-521

Predlclor Variable. Criterion V.rl.bl ••

Chronolnglral Age

r..body ptc ture
Vorahul ar y 'e.t IQ

Goodenough (lr.",·
A·Han IQ

lIevelop.. enlal lest
01 Vlsu.I·'kllor
Inleglallon

lIepl1ll" ~udtlory Ols
crl .. Ine t lon 'esl
(error score I
Visual Sequenllal
'1<.'f1lOry ("I'll)

/IudIlory Sequent 1.1
He"",ry ("1'111

letters Recognized
Lipper Co.e

let t er s Recoqllhtd
lower Case

l et t ers Peversed

If"""o" PHognllod

lIumhers Reversed

Ilste"ln9 (GliRl)

Audllory Olscrl.. 
lnat Ion (Glml)

Visual Olscrlo,,
lnallon (fJlRl)

followIng Olrectlons
(fJIIlI I
Leller Recognllion
(GIIRn

V1s,,01 llolor-Coor
dlnallo" (GlIRl)

Audllory ale"dlng
(rJlRn

Word R~(oglltt ton
(WRl)

10101 Reodlness
"ercenl lie (fJIRn

Letler
~!!'-

.10

.46

.14

.21

- .41

.25

-.03

.59

.66

-.18

.61

.00

.40

.41

.41

.41

.46

.20

.41

.41

.58

-.01

.42

.00

.31

-.41

.36

.15

.42

.S2

-.21

.59

-.19

.50

.45

.53

.44

.44

.32

.62

.15

.61

liard
Mlack

-.01

.35

-.03

.38

- .44

.31

.15

.32

.43

-.29

.49

.17

.46

.42

.50

.43

.30

.35

.61

.69

.64

liard
~

.05

.45

- .01

.31

- .45

.36

.18

.31

.41

-.26

.41

-.14

.48

.39

.46

.49

.30

.29

.55

.10

.61

Passag.
.1~_

-.06

.50

.00

.32

-.41

.32

.28

.40

.53

-.21

.58

-.24

.51

.42

.51

.51

.42

.31

.62

.19

.69

lul.1
R.adln!!

.00

• 46

.00

· 36

- .50

· 36

.16

.43

.55

-.28

.60

-.16

.53

.41

.54

.48

.46

.34

.63

.15

.10

Voc'!..b,."

.01

.59

.23

.31

-.41

.39

.19

.56

.63

-.04

.10

- .03

.58

.42

.66

.54

.51

.31

.63

.61

.15

~~

- .02

.53

.17

.43

-.49

.J)

.22

.4J

.56

-.26

.61

- .24

.55

.46

.58

.42

.41

.41

.63

.19

.12

C(]tllpOS Ite
.!!ill!!L

-.06

.59

.21

.41

- .46

.18

.22

.53

.62

-.14

.71
-.12

.59

.45

.66

.50

.55

.40

.66

.15

.16

~!!!t~!!!

- .04

.23

.23

.06

-.18

.06

-.05

.22

.15

.09

.16

- .14

.24

.24

. ]1

.30

.36

.01

.13

.11

• ]6

Vol"e 01 r .Ignlliconi 01 p <.OS ls .24.
Val"e 01 r slg"lIlconl 01 p <.01 Is .33.---_.------------ --------------- ------------ ------------------------_.
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N
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most efficient predictors of reading achievement at the end of first

grade were WR of GMRT, Total Readiness Percentile of the GMRT, LRLC,

NR and LRUC. The order changed for various groups but the predictors

remained constant.

Covariance Analyses

The major operational hypothesis of this investigation was that

pupils whose preferred modality is congruent with the primary instruc

tional focus of the initial reading program will achieve higher on

measures of reading vocabulary, comprehension, and general reading

behavior at the end of first grade than pupils whose preferred modality

is not congruent with the primary instructional focus of the initial

reading program. Pupils whose modality preferences matched the primary

instructional focus of the initial reading program comprised the

experimental group, while pupils whose modality preferences conflicted

with the primary instructional focus of the initial reading program

comprised the control group. The major hypothesis was tested statis

tically using one and two-way analyses of covariance (Winer, 1971).

The covariates used in all analyses were intelligence as measured by

the PPVT IQ and sex membership. The one-way analyses of covariance

tested the mean differences in reading achievement outcomes between

the experimental and control groups on Word Identification (WI), Word

Attack (WA), Word Comprehension (WC), Passage Compprehension (PC) and

Total Reading (TR) of the Woodcock Reading Mastery Test (WRMT); and

Vocabulary (V), Comprehension (C) and Composite Reading (CR) of the

Gates MacGinitie Reading Test, Primary A. The adjusted and unadjusted
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means for the experimental and control groups on six measures of

reading behavior are found in Table 25. On the first covariate, the

Table 25

Adjusted and Unadjusted Means for the Experimental
and Control Groups on Six Measures of Reading Behavior

Experimental (N=52) Control (N=55)

Unadjusted Adjusted Unadjusted Adjusted
Mean l~ean t·1ean Mean

Reading Vocabulary
WI of WRMT 37.04 35.55 20.05 21.46
V of GHA 37.19 36.77 31 .24 31.64

Reading Comprehension
PC of WRMT 13.33 13.06 8.44 8.68
C of Gt~A 20.48 20.23 16.47 16.70

General Reading
TR of WRI·1T 21.08 20.53 14.36 14.88

CRS of GMA 29.10 28.76 24.07 24.39

PPVT IQ, the experimental group had a mean of 91.2 with a standard

deviation of 22.45, while the control group had a mean PPVT IQ of 93.1

with a standard deviation of 17.65. The second covariate was sex

membership. The experimental group had twenty-five boys and twenty

seven girls; the control group had thirty-two boys and twenty-three

girls. Inspection of Table 25 shows that the adjusted means for the

experimental group were slightly lower than their unadjusted means.

Adjusted means for the control group were slightly higher than their

unadjusted means.

Table 26 presents the summary tables of four one-way analyses of

covariance. The experimental and control groups were compared with



Source of
Varlatlon

III of IIRHr

!!!. ~ ~ f.
Between Groups 1 5142.06 5142.06 8.03·

1st Covar. IQ 1 1942.13 1942.13 12.40

2nd Coyar. SEX I 11224.13 11224.13 17.53

Both CoYarlates 2 17464.3B 8732.19 13.64·

IIlthln Groups 10J 65947.69 640.21

TOTAL 106 88554.13

.p <.001

Table 26

Analyses Df CDyarlance: CDl'(Jarlson Df hperllllental
and Control Groups on Four Heasures of ReadIng Vocabulary

Heasures u f ReadIng Vocabulary

IIA of IIRHT lie of IIRHT V Df GHA

!!!. ~ ~ f. !!!. ~ ~ f. !!!. ~ ~ f.
384.35 384.35 3.20 1 301.60 301.60 6.13 I 680.31 680.31 6.69

116.61 116.61 6.41 I 466.19 466.19 9.30 1 2439.35 2439.35 24.00

1513.14 1513.14 12.61 1 411.13 411.13 9.40 1 1334.31 1334.31 13.13

2 2084.43 1042.22 8.69· 2 848.18 424.39 -8.46· 2 3449.46 1124.13 16.91·

103 12359.10 119.99 103 5161.38 50.17 10J 10468.42 101.64

106 14828.48 106 6323.16 106 14598.25

.....
W
N
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four measures of reading vocabulary as the criterion variables. The

vocabulary measures used were WI, WA and WC of WRMT, and V of G~ffi.

The differences between the adjusted mean scores of the experimental

and control groups were significant at the .001 level on all measures

of reading vocabulary. This indicates that hypotheses 1, 2, and 3

stated in the null form are rejected and that the operational hypothesis

is supported with regard to reading vocabulary as measured by WI, WA

and WC of the WRMT and V of the GMA.

The summary tables for two one-way analyses of covariance are

presented in Table 27. The experimental and control groups were

compared on two measures of reading comprehension. The comprehension

measures used were PC of WRMT and C of GMA. The differences between

the adjusted mean scores of the experimental and control groups were

significant at the .01 level on both measures of reading comprehension.

This indicates that hypotheses 4, 5, and 6 stated in the null form are

rejected and that the operational hypothesis is supported with regard

to reading comprehension as measured by PC of WRMT and C of G~.

Table 28 presents the summary tables for two one-way analyses of

covariance. The experimental and cvntrol groups were compared on two

measures of general reading behavior. The measures used were the

TR score of the WRMT and the CR score of the GMA. The differences

between the adjusted mean scores of the experimental and control groups

were significant at the .001 level on both measures of general reading

behavior. This indicates that hypotheses 7, 8, and 9 stated in the

null form are rejected and that the operational hypothesis is supported

with regard to general reading behavior as measured by TR of WRrIT and



Table 27

Analyses of Covariance: Comparison of Experimental and
Control Groups on Two Measures of Reading Comprehension

134

Source of Measures of Reading ComprehensionVariation
PC of WOO C of GMA

df SS MS f. df SS MS f.
Between Groups 1 496.47 496.47 8.98* 1 321. 53 321.53 6.43
1st Covar. IQ 1 1239.43 1239.43 22.41 1 826.67 826.67 16.53
2nd Covar. SEX 1 563.55 563.55 10.19 1 453.33 453.33 9.06
Both Covariates 2 1653.34 826.67 14.95* 2 1169.99 584.99 11.70*
.... ithin Groups 103 5695.53 55.30 103 5150.62 50.00

TOTAL 106 7845.34 106 6642.14

*p <.01

Table 28

Analyses of Covariance: Comparison of Experimental and
Control Groups on Two Measures of General Reading Behavior

Source of
Variation

Between Groups
1st Covar. IQ

2nd Covar. SEX
Both Covariates
Within Groups

TOTAL

*p < .01
'frl:p c .001

Measures of General Reading Behavior

TR of WOO CRS of GMA

df SS MS F df SS MS F

1 827.92 827.92 7.54* 1 495.97 495.97 7.70*

1 1474.64 1474.64 13.43 1 1563.91 1563.91 24.29
1 1621. 68 1621. 68 14.77 1 825.96 825.96 12.83

2 2817.04 1408.52 12.83- 2 2185.76 1092.88 16.97-

103 11307.25 109.78 103 6632.32 64.39

106 14952.21 106 9314.05
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CR of GMA.

The results of these eight one-way analyses of covariance

statistically supported the major operational hypothesis that pupils

whose preferred modality is congruent with the primary instructional

focus of the initial reading program will achieve higher on measures

of reading vocabulary, comprehension and general reading behavior at

the end of first grade than pupils whose preferred modality is not

congruent with the primary instructional focus of the initial reading

program. The first nine hypotheses stated in the null form can be

rejected on the basis of these results. The congruence between modality

preference and the primary focus of the initial reading program had a

stronger effect on reading vocabulary and general reading behavior

than it did on comprehension. On the six analyses with measures of

vocabulary and general reading as the dependent variables, the mean

differences between the experimental and control groups were signif

icant at the .001 level while in the two analyses with comprehension

as the dependent variable the mean differences between the experimental

and control groups were significant at the .01 level.

Two-way analyses of covariance were used to investigate the

differences in reading achievement outcomes between modality preference

and experimental/control groups. Tables 29 and 30 present the

unadjusted and adjusted means for the modality preference and ex

perimental/control groups on six measures of reading behavior. The

two measures of reading vocabulary reported are WI of WRMT and V of

GMA, while the two measures of comprehension are PC of WRMT and C of

G~~, and the two measures of general reading behavior are the TR score



Table 29

Unadjusted Means for Modality Preference and
Experimental/Control Groups on Six ~Ieasures of Reading Behavior

MODALITY PRE FER E N C E S
READING BEIlAVIOR AUDITORY (N=19) VISUAL (N=36) EVEN (N=52)

tlEASURES Experimental Control Experimental Control Experimental Control
(N=l1 ) (11=8) (N=20) (N=16) (N=21) (N=31)

Reading Vocabulary
WI of WRMT 41.36 12.13 43.20 13.75 28.90 25.35
Vof GtlA 38.91 29.25 38.65 29.56 34.90 32.61

Reading Comprehension
PC of WRMT 15.09 6.63 13.25 6.44 12.48 9.94
C of GMA 21.18 13.75 21.05 16.62 19.57 17.09

General Reading
TR of WOO 22.55 10.50 23.70 11.56 17.81 16.81

CRS of GMA 30.18 21.75 30.09 23.25 27.57 25.09

--'
w
en



Table 30

Adjusted ~ieans for Modality Preference and
Experimental/Control Groups on Six Measures of Reading Behavior

MOD A L rr Y PRE FER E NC E 5
READING BEIIAVIOR AUDITORY (N=19) VISUAL (N=36) EVEN (N=52)

~IEASURES Experimental Control Experimental Control Experimental Control
(N=ll ) (N=B) (N=20) (N=16) (N=2l) (N=31)

Reading Vocabulary
WI of WRMT 30.90 5.98 49.04 21.47 24.85 25.64
Vof GIlA 34.86 26.14 41.67 33.26 32.99 32.28

Reading Comprehension
PC of WRMT 12.50 4.57 15.24 8.86 11.23 9.69
C of GMA 18.75 11.87 22.88 18.86 18.42 16.89

General Reading
TR of WRMT 18.41 7.90 26.18 14.78 16.13 16.81

CRS of GHA 26.94 19.23 32.54 26.24 26.03 24.81

--'
W
'""-l
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of the WRMT and CR score of the GMA. These six measures were selected

as most representative of the three criterion reading behaviors.

Inspection of the adjusted means for modality preference and experi

mental/control groups presented in Table 30 shows that while there

were large differences between auditory preferred and visual preferred

learners with experimental and control placement, there was relatively

little difference between the experimental and control groups when

pupils have no sensory modality preference. Experimental/control

placement seems to be a more critical factor for auditory preferred

and visual preferred pupils than it is for pupils with no sensory

modality preference. Within the experimental group: visual preferred

learners scored higher than auditory preferred and learners with no

sensory modality preference on all measures of reading behavior.

Comparison of the adjusted means i~ Table 30 with the unadjusted

means in Table 29 demonstrated how the PPVT IQ covariate had raised

the means of visual preferred learners. Within the control group,

visual preferred learners scored higher than auditory preferred

learners on all measures of reading behavior reported in Table 30;

however, they did not score higher than pupils with no sensory modality

preference.

Table 31 presents the summary tables for four two-way analyses of

covariance. Modality preference and experimental/control groups are

compared with four measures of reading vocabulary as the criterion

variables. The vocabulary measures used were WI, WA and we of WRMT

and V of GMA. The two main effects were modality preference and

experimental/control. Inspection of Table 31 shows that the differences



Table 31

Two-way Analyses of Covar tance ; Con~,ar Isun of Moda 1\Ly Preference
and Experimental/Control Groups of Four Measures of Readln9 Vocahulary

~-...:_:=.=-~
_. _.- _. .

~ • ---..1~"",=~~~~~~.~.~.~.~.~-_'_~'-""""-'_~.~.. ~- _ .... .",

Suurce of Heasures a f Rea din 9 V 0 c a II u I a I' yVaria lion ._----------- ------------_._------------_. ----------- - --- ---

!!L~~~! !!.~..£f IIHHL !!f..of 1I1l!!! ¥.of G~

!!! ~ ~ f !!! ~~ !I~ [ !!! 5S HS f. !!f ~~ !i~ f

Modal\Ly
Preference (A) 2 3328.08 1664.44 2.114 2 4~0.15 225.UO 1.95 'l 195.50 97.75 2.00 2 632.63 316.31 3.30'

lXl'crlmcnla I
Control (0) I 6345.45 6345.45 10.85'" I 343.46 343.46 2.97 1 282.82 282.82 5.79' 1 756.35 756.35 7.90"

A x 0 2 4912.3U 2456.15 4.20' 2 452.91 226.46 1.96 2 137.06 60.93 I. 41 2 395.62 197.01 2.07

1st Coval'. IQ I 10946.U9 10946.U9 18.72 I 776.67 776.67 6.71 1 466.79 466.79 9.56 I 3073.49 3073.49 az.n
2nd Coval'. SEX 1 133UO.36 13300.36 22.75 I 1513.14 1513.74 13.00 1 471.73 471.13 9.66 1 1613.74 1613.74 16.06

8ulh Coval'lilies 2 21163.46 1O~01. 7J I8.U9*"· 2 2004.43 1042.22 9.01'" 2 84B.n 424.39 8.69'" 2 4122.06 2061.43 21.54'"

lIithin G,'ouI'S 99 57804.29 584.69 99 11456.64 115.72 99 4034.00 40.83 99 9475.08 95.71

lOIAL 106 93634.30 1U6 14787.59 106 6298.96 106 15382.54
----~- --,-_._-~._-------------._._----

'1' > .05
"I' > .01

"'1' > .001
--------------- -----------_._--- . _.. ---------

.....
W
1.0
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in reading vocabulary means for modality preference groups were not

significant when WI, WA, and we of WRMT were the criterion measures;

however, when Vof GMA was the dependent variable, the difference

was significant at the .05 level. The difference between the exper

imental and control groups was significant at the .001 level when WI

of the WRMT was the dependent variable; however, when WA of WRMT was

the dependent variable the difference was not significant. Differences

between the experimental and control groups were significant at the

.05 level when we of WRMT was the criterion variable and at the .01

level when V of GMA was the criterion.

Interaction between the two main effects was significant at the

.05 level when WI of WRMT was the dependent variable. No significant

interaction was present in the other analyses. Graphs of the unadjusted

and adjusted means for modality preference and experimental/control

groups with HI of WRMT and V of the GMA as the dependent variables

are presented in Figures 1 and 2. In Figure 1 with WI of WRMT as

the criterion variable, the interaction of the two main effects which

is significant at the .05 level can be seen. Interaction occurs among

pupils with no sensory modality preference who are coded as even in

Figure 1. Pupils identified as even who had control group placement

achieved higher than pupils identified as even with experimental group

placement after the means were adjusted for intelligence and sex

membership. In Figure 2 where V of Gr~ is the dependent variable,

there is no interaction between the two main effects. In every

modality preference group, the experimental group achieved higher

than the control group when the adjusted and unadjusted means were
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compared.

The differences between the adjusted mean scores for modality

preference and experimental/control groups were significant at the

.001 level on all measures of reading vocabulary. These findings

are consistent with those reported earlier from the one-way analyses.

The summary tables for two two-way analyses of covariance are

presented in Table 32. Modality preference and experimental/control

groups are compared with two measures of reading comprehension as the

dependent variable. The two comprehension measures used were PC of

WRMT and C of G~~. The two main effects were modality preference and

experimental/control. Observation of Table 32 indicates that the

differences in comprehension means for modality preference groups

were not significant on either PC of WRMT or C of Gr,~. Differences

in comprehension means for experimental/control groups were significant

at the .001 level on both measures.

There was no significant interaction between the two main effects.

Graphs of the unadjusted and adjusted means for modality preferred and

experimental/control groups with PC of WRMT and C of GMA as the depend

ent variables are presented in Figures 3 and 4. In every modality

preference group, the experinlental group achieved higher than the

control group on both comprehension measures.

Differences between the adjusted mean scores for modality prefer

ence and experimental control groups were significant at the .001 level

on both measures of reading comprehension. These findings are consist

ent with those reported earlier from the one-way analysis. These results

are more significant than the findings of the one-way analyses when



Table 32

Two-way Analyses of Covariance: Comparison of Modality Preference
and Experimental/Control Groups on Two Measures of Reading Comprehension

Source of Measures of Reading ComprehensionVarjatjon
PC of WRIH C of GtJ'JA

df SS ~lS F df SS MS F

Modality Preference (A) 2 133.67 66.83 1.23 2 358.92 179.46 3.77

Experimental Control (8) 1 596.46 596.46 10.97* 1 367.25 367.25 7.71*

A x B 2 194.61 97.30 1. 79 2 103.02 51 .51 1.08

1st Covar. IQ 1 1349.91 1349.91 24.83 1 1129.44 1129.44 23.70

2nd Covar. SEX 1 642.99 642.99 11.83 1 576.41 476.41 12.09

Both Covariates 2 1757.51 878.75 16.16* 2 1501.54 750.77 15.75*

Within Groups 99 5381.98 54.36 99 4718.07 47.66

TOTAL 106 8064.23 106 7048.80

*p < .001

......
~
~
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reading comprehension was the dependent variable.

Table 33 presents summary tables for two two-way analyses of

covariance. Modality preference and experimental/control groups

were compared with two measures of general reading behavior as

criterion variables. The measures used were the TR score of the WRMT

and the CR score of GI1A. Modality preference and experimental/control

placement were the two main effects. Inspection of Table 33 indicates

that the difference in general reading means on TR of WRMT for modality

preference groups is not significant; however, the difference in general

reading means on CR of G~A for modality preference groups is signifi

cant at the .05 level. Differences in general reading means for

experimental/control groups were significant at the .001 level on

TR of WRMT and CR of the G~~.

There was significant interaction between the two main effects

when TR of the WRMT was the criterion variable; however, there was

no significant interaction between the two main effects when CR of

GMA was the criterion variable. Graphs of the unadjusted and adjusted

means for modality preference and experimental/control groups are

presented in Figures 5 and 6. The 1oteraction of the two main effects

which was significant at the .05 level can be seen in Figure 5 where

TR of WRMT is the criterion variable. Interaction occurred among

pupils with no sensory modality preference who were coded as even in

Figure 5. Pupils with no sensory modality preference who were in

the control group achieved higher on general reading as measured by

TR of WRMT than pupils with no modality preference who were in the

experimental group after the means were adjusted for intelligence and



Table 33

Two-way Analyses of Covariance: Comparison of Modality Preference and
Experimental/Control Groups on Two Measures of General Reading Behavior

Source of
Variation

Modal ity Preference (A)

Experimental/Control (8)

A x B

1st Covar. IQ

2nd Covar. SEX

Both Covariates

Within Groups

TOTAL

*p < .05
**p < .01

***p < .001

Measures of General Reading Behavior

TR of WR~1T CRS of G~1A

df SS MS F df SS t~S F

2 607.90 303.95 3.06 2 483.56 241.78 4.00*

1 1069.82 1069.82 10.77*** 1 551.06 551.06 9.13***

2 904.30 452.15 4.55* 2 207.59 103.79 1.72

1 2009.47 2009.47 20.24 1 2019.01 2019.01 33.48

1 1983.70 1983.70 19.98 1 1024.14 1024.14 16.98

2 3482.61 1741.30 17.54*** 2 2679.11 1339.56 22.21***

99 9826.22 99.25 99 5970.54 60.31

106 15890.85 106 9819.86

......

.j::o
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sex membership. In Figure 6 where CR of GMA was the criterion

variable no significant interaction was seen. In every modality

preference group the experimental group achieved higher than the

control group when CR of GMA was the criterion variable.

Differences between the adjusted mean scores for modality prefer

ence and experimental control groups were significant at the .001 level

on both measures of general reading behavior. These two-way analyses

of covariance indicated that when the two main effects, modality

preference and experimental/control placement were compared, the

effects which resulted from experimental/control placement were

stronger than the effects of modality preference. Observation of

the adjusted means indicates that the experimental/control placement

has least effect on pupils with no sensory modality preference. This

is supported by the results of the interaction that occurred between

the two main effects. Pupils with no modality preference who had

control group placement achieved higher on WI and TR of WRMT than

did pupils with no modality preference who had experimental group

placement. On these two subtests the effect of experimental/control

placement was reversed for pupils with no sensory modality preference.

Teacher competence, another grouping variable in this study,

was evaluated. The environment within each first-grade classroom

was identified as superior, average, or poor. One classroom was

identified as superior and the instructional program used was HEP,

a high visual program. Two classrooms were identified as average.

One used an eclectic basal Reading 360 while the other classroom

used HEP, a high visual program. The last classroom was identified
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as poor and the instructional program used was Structural Reading,

a high auditory program. Within each of these classrooms there were

an experimental and a control group. Two-way analyses of covariance

were used to compare teacher competence and experimental/control

groups on measures of reading vocabulary, comprehension and general

reading behavior.

Table 34 presents the unadjusted means for teacher competence

and experimental/control groups on six measures of reading behavior.

Inspection of Table 34 shows that for both the experimental and control

groups, the pupils of teachers rated as superior had higher mean

scores than pupils of teachers rated as average or poor on all

measures of reading behavior. When the unadjusted means were compared

for the experimental and control groups of teachers rated as superior,

average and poor, the experimental group had higher mean scores than

the control group on all measures of reading behavior.

The adjusted means for teacher competence and experimental/control

groups on six measures of reading behavior are presented in Table 35.

Inspection of Table 35 shows that within the experimental group,

pupils of teachers rated as superior achieved higher than pupils of

teachers rated as average or poor on all measures of reading behavior.

Within the control group, pupils of teachers identified as superior

achieved higher than pupils of teachers identified as average; however,

pupils of the teacher identified as poor achieved slightly higher than

pupils of the teachers identified as superior on V, C and CR of G~~.

On WI, PC and TR of WRMT, the pupils of teachers rated as superior

achieved higher than pupils of the teacher rated as poor.



Table 34

Unadjusted Means for Experimental/Control and Teacher
Conlpetence Groups on Six Measures of Readfng Behavior

READING BEIIAVIOR
MEASURES

TEA C II E R
SUPERIOR (N=27)

Experimental Control
(N=ll) (N=16)

C 0 H PET ENe E
AVERAGE (N=54)

Experimental Control
(N=30) (N=24)

RAT I NG S
POOR (N=26)

Experimental Control
(N=ll) (N=15)

Readfng Vocabulary
WI of WRMT
V of GM!l

Reading Comprehension
PC of WRMT
C of GM!l

General Reading
TR of WRlofT
CRS of G~IA

53.18 32.38 29.53 15.66 41.36 13.93
42.55 35.31 34.60 28.13 38.91 35.31

17 .45 JJ .50 11.17 6.88 15.09 7.67
25.45 17.94 18.40 14.79 21.18 17.59

28.82 20.06 17 .70 12.29 22.55 11.60
34.18 26.88 26.83 21.66 30.18 24.93

--'
01
W



Table 35

Adjusted Means for Experimental/Control and Teacher
Competence Groups on Six Measures of Readln9 Behavior

RATINGS
READING BEIIAVIOR

MEASURES

TEACHER
SUPERIOR (N=27)

Experimental Control
(N=ll) (N=16)

COM PET E NC E
AVERAGE (N=54)

Experimental Control
(N=30) (N=24)

POOR (N=26)
Experimental Control

(N=ll) (N=15)

Reading Vocabulary
WI of WRMT

V of GMfI

Reading Comprehension
PC of WRMT
C of GMA

General Reading
TR of WRMT
CRS of GMA

57.79 32.05 28.81 14.37 31.63 21.56
45.37 34.78 34.20 27.54 34.92 35.02

19.49 11.06 1O.8B 6.49 12.55 9.68
27.22 17.59 18.15 14.44 18.78 19.49

30.91 19.81 17.38 11.77 18.73 14.60
36.50 26.43 26.50 21.19 26.99 27.46

--'
en
-t:>
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Within the superior and average teacher competence groups,

pupils with experimental placement achieved higher than pupils with

control placement on all measures of reading behavior. Within the

teacher competence group identified as poor, the results were mixed.

Pupils with experimental group placement achieved higher than pupils

with control group placement on WI, PC and TR of the WRMT while

pupils with control group placement achieved higher than pupils with

experimental group placement on V, C and CR of the GMA. This seemed

to indicate that within the teacher competence group identified as

poor, the effectiveness of experimental/control placement was reduced.

Table 36 presents the summary tables for four two-way analyses of

covariance. Experimental/control and teacher competence groups were

compared with four measures of reading vocabulary as the criterion

variables. The vocabulary measures used were WI, WA and vJC subtests

of WRMT and C of GMA. The two main effects were experimental/control

and teacher competence. The effect of experimental/control placement

was significant at the .001 level when WI of WRMT was the criterion

variable; however, when WA of the WRt~ was the criterion variable,

the difference was significant at the .05 level and when WC of vlR~rr

and V of GMA were the criterion variables the differences were sig

nificant at the .01 level. The other main effect, teacher competence,

was significant at the .001 level when WI and vIC of the WRMT were the

criterion variables; however, when WA of WRMT was the criterion

variable, the difference was significant at the .05 level and when

V of the G~IA was the dependent variable, the difference was significant

at the .01 level.



Table 36

Two-way Analyses of Covariance: Compal'isou of [xperimeutdl/Control
and Teacher Competeuce Groops on Four Heasurus of lleaLliu!l Vocabola,·y

to •.• ~ ... - - .
Source of Measures o f Readi n9 V 0 cab u 1 a r yVariation---.------------ --------------------

!'!L.!!f WIU-tr WA of wllm WC of WIlHT L!!! GMA

!!f 5S MS f. !!J 55 1:!2 f. !!f_ ~~ MS f !!! ~~ ~ r

Expe.-illlentili/
Control (A) 1 6149.41 6149.41 10.113··· I 531. 16 531.16 4.71· 1 401.53 401.53 9.17·· 1 716.311 716.311 11.10'·

Tedcher
COlllpeleuce (II) 2 9539.83 4769.91 8.40"· 2 994.16 497.08 4.41· 2 648.98 324.49 7.41··· 2 14117.76 743.8U 11.41'"

A x II 2 819.411 409.74 0.72 2 206.51 103.25 0.91 2 1!l4.74 92.37 2.11 2 345.96 172.911 1.96

Is l Cuvar. IlJ 1 10092 .82 10092.82 17.711 1 776.67 7/6.67 6.119 1 466.79 466.79 10.66 1 3022.29 3022.29 34.16

2ud tovar. 5H 1 11332.14 11332.14 19.96 I 1513.74 1513.74 13.43 1 4/1.73 411.73 HUll 1 1574.46 1574.46 17.110

!lulh Covadales 2 10998.14 9499.07 16.73··· 2 20!l4.43 1042.22 9.25·" 2 048.711 424.39 9.69"· 2 4105.53 2052.77 23.20···

Wilhiu Gruup:; 99 5619U.9!l 567. 67 99 11159.04 112.72 99 4333.65 43.77 99 87511.97 1l!l.47

TOTAL 106 91705.114 106 14975.30 106 6417.68 106 15414.60

--"---- ---.--
.11 < .OS

"p" .01
"'p" .001

-'
tJ1
O'l
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There were no significant interactions between the two main

effects on any of the measures of reading vocabulary. Graphs of

the unadjusted and adjusted means for experimental/control and

teacher competence groups with WI of WRMT and V of GMA are presented

in Figures 7 and 8. Figure 7 demonstrates graphically that pupils

of teachers identified as superior achieved higher on reading vocab

ulary as measured by WI of WRMT than pupils of teachers identified

as average or poor in both the experimental and control conditions.

Pupils of the teacher identified as poor, however, achieved higher

than pupils of teachers identified as average in both the experimental

and control conditions when the means were adjusted for intelligence

and sex membership. Observation of Figure 8 where V of GMA is the

criterion variable shows that in the experimental condition, pupils

of the superior teacher achieved higher than pupils of average or poor

teachers. In the control condition, however, pupils of teachers rated

as superior scored slightly below pupils of the teacher rated as poor.

In both the experimental and control conditions, pupils of teachers

identified as average scored the lowest. Inspection of Figure 7 in

dicates that there was no interaction between the two main effects,

since in all teacher competence groups the experimental groups achieved

higher than the control groups; however, in Figure 8 there was slight

interaction between the two main effects because when the adjusted

means of the experimental and control condition were compared for

the teacher identified as poor, the control group achieved slightly

higher than the experimental group. This difference was minimal and

the interaction of the two main effects was not significant.
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The differences between the adjusted mean scores for experimental/

control and teacher competence groups were significant at the .001

level on all measures of reading vocabulary. The minor operational

hypothesis that pupils of teachers identified as superior would achieve

higher on measures of reading vocabulary, comprehension and general

reading behavior than pupils of teachers identified as average or

poor was supported with regard to reading vocabulary by the results

of these analyses. Hypothesis 10 stated in the null form is rejected

on the basis of these findings.

The summary tables for two two-way analyses of covariance are

presented in Table 37. Experimental/control and teacher competence

groups were compared with two measures of reading comprehension as

the criterion variables. The same comprehension measures were used--

PC of WRMT and C of GMA. The two main effects were experimental/control

placement and teacher competence ratings. Inspection of Table 37

indicates the effect of experimental/control placement was significant

at the .001 level when PC of WRMT was the criterion variable and at

the .01 level when C of GMA was the criterion variable. The effect

of teacher competence was significant at the .001 level on both

measures of comprehension.

There was no significant interaction between the two main effects

when PC of WRMT was the criterion variable; however, when C of G~~

was the criterion variable, the interaction was significant at the

.05 level. Graphs of the unadjusted and adjusted means for

experimental/control and teacher competence groups with PC of WRMT

and C of G~A as the dependent variables are presented in Figures 9



Table 37

Two-way Analyses of Covariance: Comparison of Experimental/Control
and Teacher Conlpetence Groups on Two Measures of Reading Comprehension

Source of
Variation

Experimental/Control (A)

Teacher Competence (8)

A x 8

1st Covar. IQ

2nd Covar. SEX

80th Covariates

Withi n Groups

TOTAL

*p <.05
**p <.01

***p <.001

Measures of Reading Comprehension

PC of WR~1T C of GMA
df SS MS F df SS MS F

1 600.02 600.02 12.13*** 1 388.25 388.25 9.03**

2 752.17 376.09 7.60*** 2 659.34 329.67 7.67***

2 103.80 51.90 1.05 2 322.68 161.34 3.75*

1 1490.72 1490.72 30.13 1 1158.49 1158.49 26.95

1 590.91 590.91 11.94 1 557.90 557.90 12.98

2 1872.02 936.01 18.92*** 2 1535.73 767.86 17.86***

99 4897.65 49.47 99 4256.22 42.99

106 8225.66 106 7162.22

-'
0'\
-'
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and 10. In Figure 9 where PC of v1R~lT is the criterion variable, no

interaction was observed. Within every teacher competence classifi

cation, the experimental group achieved higher than the control group.

In Figure 10 where C of GMA is the criterion variable, interaction

significant at the .05 level was observed. In the experimental con

dition, pupils of the teacher identified as poor scored lower on the

C subtest of the GMA than pupils of teachers identified as superior.

In the control condition, pupils of the teacher identified as poor

achieved higher on the C subtest of the GMA than pupils of teachers

identified as superior.

The differences between the adjusted mean scores for experimental/

control and teacher competence groups were significant at the .001

level on both measures of reading comprehension. The findings of

these analyses supported the minor operational hypothesis that pupils

of teachers identified as superior would achieve higher than pupils

of teachers identified as average or poor with regard to reading

comprehension as measured by PC of WRMT and C of the GMA. Hypothesis

11 which is stated in the null form can be rejected on the basis of

these findings.

Table 38 presents summary tables for two two-way analyses of

covariance. Experimental/control and teacher competence groups were

compared with two measures of general reading behavior as the criterion

variables. The same general reading measures were used: TR of WRMT

and CR of GMA. The main effects were experimental/control placement

and teacher competence ratings. Observation of Table 38 shows that

the effect of experimental/control placement was significant at the
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Table 38

Two-way Analyses of Covariance: Comparison of Experimental/Control
and Teacher Competence Groups on Two Measures of General Reading Behavior

Source of Measures of General Reading BehaviorVariation

TR of WRMT CRS of GMA
df SS MS F df SS MS F

Experimental/Control (A) 1 1058.06 1058.06 11.37** 1 541.54 541.54 9.94*

Teacher Competence (B) 2 2050.86 1025.43 11.02** 2 1017 .27 508.64 9.34**

A x B 2 173.23 86.62 0.93 2 330.21 165.11 3.03

1st Covar. IQ 1 1906.21 1906.21 20.49 1 2020.18 2020.18 37.09

2nd Covar. SEX 1 1645.71 1645.71 17.69 1 997.78 997.78 18.32

Both Covariates 2 3150.06 1575.03 16.93** 2 2698.68 1349.34 24.77**

Within Groups 99 9211 .96 93.05 99 5392.64 54.47

TOTAL 106 15644.17 106 9980.34

*p < .01
**p < .001

--'
0'\
(J1



166

.001 level when general reading behavior as measured by TR of WR~IT

and was significant at the .01 level when measured by CR of GMA.

The effect of teacher competence ratings was significant at the

.001 level on both measures of general reading behavior.

There was no significant interaction between the two main

effects on either criterion variables. Graphs of the unadjusted

and adjusted means for experimental/control and teacher competence

groups with TR of WR~rr and CR of GMA as the criterion variables

are presented in Figures 11 and 12. In Figure 11 where TR of WRMT

is the criterion variable, no interaction was observed. Within every

teacher competence classification the experimental group achieved

higher than the control group. Observation of Figure 12 where CR

of GMA is the criterion variable showed slight interaction between

the two main effects. Pupils of the teacher identified as poor

scored below pupils of teachers identified as superior in the

experimental condition while in the control condition they achieved

higher than pupils of teachers identified as superior. This inter

action was slight and was not significant.

The differences between the adjusted mean scores for experimental/

control and teacher competence groups were significant at the .001

level on both measures of general reading behavior. The results of

these analyses supported the minor operational hypothesis that pupils

of teachers identified as superior would achieve higher than pupils

of teachers identified as average or poor with regard to general

reading as measured by TR of WRMT and CR of G~~. Hypothesis 12 which

is stated in the null form can be rejected on the basis of these



167

35

30

Q..............
25

.........
I-
:2: Q..
c::: ...
3=

....
20 ..- ..

0 ......c::: ...
l- ..
...
0

15-en
c:
c
<D

::E

10

unadjust
adjust

0 SUP
5 .6.. AVE

a POOR

E C
Experimental and Control Groups

Figure 11. Adjusted and Unadjusted Means for Teacher
Competence and Experimental/Control Groups
on General Reading Behavior as Measured on
the TR Score of WRMT



40

<t
~
C.!)

35.... c0 '...
(j') ....
0:: ..
u .

'. '.
~

..
0... .

0 30 ........ '" '.
If) ..c .

'.
0
Q)

~

25

20

unadjust
adjust

o SUP
A AVE
o POOR

168

E C
Experimental/Control Groups

Figure 12. Adjusted and Unadjusted Means for Teacher
Competence and Experiw.ental/Control Groups
on General Reading Behavior as Measured by
the CRS of the GrA



169

findings.

The findings of eight one-way and sixteen two-way analyses of

covariance have been presented. Thp.se findings supported the major

and minor operational hypotheses. Hypotheses 1 through 12 stated

in the null form are rejected on the basis of these results.

Discriminant and Cluster Analyses

This investigation used the aptitude treatment interaction model

(ATI) where modality preference was the basis of aptitude classi

fication. Similar to other ATI models, the two major problems were

discreteness of learner classification and homogeneity of treatment.

In an attempt to minimize the first major problem, discreteness of

learner classification, the clinical decision procedures used to

identify the three types of learners as auditory preferred (AP),

visual preferred (VP) and learners with no sensory modality preference

(NSMP) were validated statistically through discriminant and cluster

analyses.

Discriminant analysis is a statistical procedure used to determine

the most effective classification of an individual into one of several

groups. Multiple discriminant analysis is a technique for weighting

a linear combination of variables so that discrimination between groups

is maximized and homogeneity within groups is maximized. The

mathematical objective of discriminant analysis is to weight and

linearly combine the discriminating variables in some fashion so

that the groups are forced to be as statistically distinct as possible

(Cooley &Lohnes, 1971).
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In 1973-1974 and 1974-1975, a two-year pilot study preceded this

investigation in which the clinical classification were validated

statistically through stepwise discriminant analysis. In 1973-1974,

ninety-two pupils were clinically classified as AP, VP or NSMP; of

these, ninety-one were verified through discriminant analysis. One

pupil who was classified as VP clinically was identified as NSMP with

discriminant analysis. In 1974-1975, ninety-one pupils were clinically

classified as AP, VP or NSMP; of these eighty-eight were verified with

discriminant analysis. Two pupils who were identified as VP and one

who was identified as AP clinically were identified as NSMP with dis

criminant analysis. Ninety-eight percent of the clinical classifications

were verified with discriminant analysis in the two-year pilot study.

In this investigation, 107 pupils were identified through clinical

decision procedures as AP, VP and NSMP. (See operational definition

in Chapter I.) One method used to statistically verify these classi

fications was direct discriminant analysis. Table 39 presents the

discriminating power of discriminant functions for modality preference

groups. Two discriminant functions were identified with the first

function more powerful than the second as shown by the larger eigenvalue

of the first function. The low Wilks Lambda value of .10 indicates

that function one has considerable discrimination power. Table 40

presents the standardized discriminant function coefficients for the

classification variables. Inspection of Table 40 indicates that the

first function serves to distinguish auditory preferred learners from

visual preferred learners, while the second function primarily

differentiates the pupils with no sensory modality preference. This



Table 39

Discriminating Power of Discrinlinant Functions for Modality Preference Groups

Discriminant Relative Canonical Functions Wilks' Chi-
Function Eigenvalue Percentage Correlation Derived Lambda Square OF Significance

3.84 80.83 0.891 0 .10 204.82 50 .000

2 .91 19.17 .69 1 .52 59.63 24 .000

--'
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Table 40

Standardized Discriminant Function
Coefficients for Classification Variables
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Variables

Chronological Age
Peabody Picture Vocabulary Test
Goodenough Draw-A-Man
Developmental Test of
Visual-Motor Integration
Wepman Auditory Discrimination Test
Visual Sequential Memory (ITPA)
Auditory Sequential Memory (ITPA)
Letter Recognition Upper Case

Letter Recognition Lower Case
Letters Reversed
Number Recognition
Numbers Reversed
Listening (~~RT)

Auditory Discrimination (GMRT)
Visual Discrimination (GMRT)
Following Directions (GMRT)
Letter Recognition (GMRT)
Visual-Motor Coordination
Auditory Blending
Word Recognition
Total Readiness Percentile
Educational Placement
Sex
Program
Experimental/Control

Function

.003

.173

.045

-.052
-.033
-.313

.697
-.014

.032

.066
-.094
-.054

.070

.230
-.037

.247
-.017

-.194
.098

-.223
-.219
-.088
-.177
-.138
-.071

Function 2

-.182

.109
-.008

-.070
-.154
-.261
-.051

.902

-.683

-.025
.304
.064

-.039
-.603
-.523

-.540
-.776
-.269

.132
-.166
2.059
-.390
.222
.897
.281
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can be seen more clearly in the plot of the discriminant scores for

modality preference groups presented in Figure 13. Pupils clinically

identified as AP clustered in the lower right quadrant of the graph

indicating high auditory coefficients on function one; visual preferred

learners clustered in the lower left quadrant indicating low auditory

coefficients on function one. Pupils clinically identified as NSMP

clustered in the center of the graph. They had higher coefficients

on function two which is the vertical axis and used to identify pupils

with little variability in their auditory and visual skills. Table

41 presents a comparison of clinical and discriminant analysis

classification results for modality preference groups. The clinical

Table 41

Comparison of Clinical and Discriminant Analysis
Classification Results for Modality Preference Groups

Clinical N Discriminant Analysis Classification:::lassification

Group 1 Group 2 Group 3
N Percent N Percent N Percent

Visual Preferred
Learners
Group 1 36 32 88.9 0 a 4 11.1

Auditory Preferred
Learners
Group 2 19 0 a 19 100 a 0

Learners with No
Modality Preference 52 3 5.8 1 1.9 48 92.3

Group 3

procedure identified thirty-six pupils as VP, nineteen as AP, and

fifty-two as NSMP. Discriminant analysis identified thirty-two pupils
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as VP, nineteen as AP and forty-eight as NSMP. In this study, 92.52

percent of the clinical classifications were verified by discriminant

analysis.

The other statistical analysis used to verify the clinical

identification of modality preference groups was Mikca--a Fortran IV

Iterative K-Means Cluster Analysis (Everitt, 1974). This procedure

is more rigorous since the investigator does not specify the basis

for classification. In discriminant analysis, the researcher

specifies the classification groups which are desired while in Mikca

the clusters are continually rearranged until all individuals in a

group are closer to their own cluster center than to the center of

any other cluster. The objective is to maximize the between-cluster

variance and minimize the within-cluster variance. In this study,

the procedure used was the minimization of Euclidian space within

the cluster and the distance criterion was Mahalanobis. Table 42

presents the means of the classification variables for the three clus

ters. In cluster 1 the mean for Auditory Sequential Memory (ASM)

was 44.46 while the mean score for Visual Sequential Memory (VSM) was

37.03. The means from auditory subtests of the Gates MacGinitie

Readiness Skills Test (GMRT) were slightly higher than the means from

the auditory subtests in cluster 2 or 3. This indicated that cluster

1 could be labeled AP. In cluster 2 the ASM mean was 32.47 while the

VSM mean was 38.38. There were slight differences in the subtest

means of the GMRT. Cluster 2 could be labeled VP. In cluster 3 the

ASM mean was 33.77 and the VSM mean was 28.93. There was little

difference in the GMRT subtest means. Cluster 3 was identified as
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pupils with NSMP.

Table 42

Means of Classification Variables for
the Three Clusters Identified by Mikca

Variables

Illinois Test of Psycho
linguistic Abilities

Visual Sequential Memory
Auditory Sequential Memory

Gates MacGinitie Readiness
Skill s Test

Listening
Auditory Discrimination
Visual Discrimination
Following Directions
Letter Recognition
Visual-Motor Coordination
Auditory Blending
Word Recognition

Cluster 1
(tl=32 )

37.03
44.46

4.78
6.06
6.34
4.34
7.15
6.06
5.25
6.43

Cluster 2
(N=44)

38.38
32.47

4.06
5.63
5.86
4.06
7.06
6.50
5.15
6.25

Cluster 3
(N=31)

28.93
33.77

4.19
5.06
5.03
3.67
6.61
5.35
4.83
5.77

Table 43 presents a comparison of the clinical identification of

modality preference groups with cluster analysis. The clinical

classification identified thirty-six VP pupils, twenty-nine of whom

were found in cluster 2. In cluster 1, nineteen AP pupils were iden

tified clinically and fourteen were found in cluster 1. This indicates

that 78 percent of AP and VP learners were statistically verified through

cluster analysis. Clinical procedures identified fifty-two pupils as

having NSMP; twenty were found in cluster 3. The total number of

clinical identifications verified by cluster analysis was sixty-three

or 58 percent. The differences between the results of the discriminant

and cluster analyses can be explained by looking at the cases that were
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Table 43

Comparison of Clinical Classification for
Modality Prefere~ce Groups with Mikca Cluster Analysis

Clinical N Mikca Cluster AnalysisClassification

Cluster 1 Cluster 2 Cluster 3
N Percent N Percent N Percent

Visual Preferred
Learners 36 2.77 29 80.55 6 16.66

Auditory Preferred
Learners 19 14 73.68 a 0 5 26.31

Learners with No
Modality Preference 52 17 32.69 15 28.84 20 38.46

not clustered as they were clinically classified. In cluster 1

identified as AP, there were fourteen AP, seventeen NSMP and one VP.

The seventeen NSMP pupils placed in cluster 1 had high auditory and

visual scores while the one VP pupil had high scores in both modalities;

she was a Vietnamese child with a limited knowledge of English. Hence

she was identified as visual preferred. In cluster 2 identified as

VP there were twenty-nine VP, and fifteen NSMP. The fifteen NSMP

pupils had meurl scores on ASM and VSM that ranged from 34 to 36. The

standardized mean on all ITPA subtests scaled scores was 36. This

seemed to indicate that these pupils fell into the average range while

cluster 1 pupils tended to have above average mean scores. In cluster

3 identified as NSMP there were twenty NSMP, five AP and six VP. The

pupils in this cluster have lower scores than either pupils in clusters

1 or 2. The five AP pupils have high auditory scores by comparison

with their visual scores but by comparison with other AP pupils, the
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scores are low. The same observation was appropriate for the six VP

pupils. It seems that the cluster analysis used a combination of modal

ity preference and general ability to obtain a cluster solution, whereas

in discriminant analysis, the criterion was solely modality preference.

Multiple Regression Analysis

In this study, stepwise multiple regression was used to tailor

the assessment battery for future use. Multiple regression is a

general statistical technique through which the relationship between

a dependent or criterion variable and a set of independent or

classification variables can be analyzed. In this study, multiple

regression analysis was used to identify the best linear prediction

equation and evaluate its predictive accuracy. Table 44 presents the

summary table from stepwise multiple regression analysis of the

classification variables with Word Identification (WI) of WRMT as

the criterion variable. The multiple R for all twenty-six variables

was .860. Two variables did not enter the equation, VSM and modality

preference. If the first nine variables are utilized, the multiple

R drops to .859 but the battery is more efficient because seventeen

variables have been eliminated. The variable which entered the

equation first was Word Recognition (WR) of the GMRT followed by

Number Recognition (NR) of the Informal Inventory of Letters and

Numbers (ILN).

The summary table from stepwise multiple regression analysis of

the classification variables with Word Attack (WA) of WRMT as the

criterion variable is presented in Table 45. The multiple R of all



Table 44

Summary Table from Stepwise Multiple Regression
Analysis of the Classification Variables with Word
Identification of the WRMT as the Dependent Variable

Classification Variable ~lultiple R Beta

l. Word Recognition (GMRT) .733 .503
2. Number Recognition 1-30 .774 .187
3. Sex .804 -.230
4. Teacher Competence .826 .193
5. Attitude Survey .834 .100
6. Letters Reversed .838 -.118
7. Numbers Reversed .842 .079
8. Experimental/Control .846 -.088
9. Following Directions (GMRT) .850 .186

10. Chronological Age .851 .048
ll. Educational Placement .853 .069
12. Program .854 -.075
13. Visual Discrimination (GMRT) .855 .009
14. Wepman Auditory Discrimination Test .856 -.073
15. Goodenough Draw-A-Man IQ .857 -.055
16. Developmental Test of

Visual-Motor Integration PQ .857 .028
17. Auditory Discrimination (GMRT) .857 .056
18. Letter Recognition Lower Case .858 .103
19. Auditory Blending (GMRT) .858 .010
20. Visual-Motor Coordination (GMRT) .858 .061
2l. Total Readiness Percentile (GMRT) .858 -.336
22. Letter Recognition (GMRT) .859 .120
23. Letter Recognition Upper Case .859 .086
24. Peabody Picture Vocabulary Test IQ .859 .017
25. Auditory Sequential Memory (ITPA) .860 -.018
26. Listening (GMRT) .860 .017
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Table 45

Summary Table from Stepwise Multiple Regression
Analysis of the Classification Variables with

Word Attack of the WRMT as the Dependent Variable
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Classification Variable

1. Word Recognition (GMRT)
2. Teacher Competence
3. Sex
4. Wepman Auditory Discrimination Test
5. Visual-Motor Coordination
6. Goodenough Draw-A-Man IQ
7. Developmental Test of

Visual-Motor Integration PQ
8. Visual Sequential Memory (ITPA)
9. Following Directions (GMRT)

10. Numbers Reversed
11. Letters Reversed
12. Attitude Survey
13. Visual Discrimination (GMRT)
14. Program
15. Auditory Sequential Memory (ITPA)
16. Letter Recognition Lower Case
17. Auditory Discrimination (GMRT)
18. Educational Placement
19. Experimental/Control

20. Chronological Age
21. Numbers Recognized 1-30
22. Modality

23. Auditory Blending (GMRT)
24. Total Readiness Percentile (GMRT)
25. Listening (GMRT)

Multiple R

.687

.708

.724

.739

.752

.756

.762

.769

.775

.779

.784

.788

.790

.794

.796

.798

.801

.801

.802

.802

.803

.803

.803

.803

.804

Beta

.494

. 175
-.159
-.111

.184
- .147

.202
- .114

.159

.105
-.080

.126
- .157
-.071

.121

.083
-.073

.045

.050

.041

.037
- .031

.052
-.083
-.016
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twenty-five variables was .804. Three variables did not enter the

equation--PPVT IQ, Letter Recognition Upper Case (LRUC) of ILN, and

Letter Recognition (LR) of GMRT. If the first twelve variables are

used, the multiple R drops to .788 but the battery has been cut in

half. The variables which entered the equation first were WR of

GNRT and the teacher competence (TC) rating. The multiple R for WA

was lower than the multiple R for WI which indicated that these

classification variables were better at predicting WI behavior than

HA behavior.

Table 46 presents the summary table from stepwise multiple

regression analysis of the classification variables with Word

Comprehension of WRMT as the dependent variable. The multiple R

for all twenty-three variables was .765 and five variables did not

enter the equation. They were: VSM of ITPA, LRLC of ILN, modality

preference, educational placement and program. If the first ten

variables are used, the multiple R drops to .751 but efficiency is

increased. The variable which entered the equation first was WR of

GMRT followed by TC. The multiple R when WC was the criterion variable

was lower than the multiple R when WI or WA was the criterion variable.

Table 47 presents the summary table for stepwise multiple regres

sion analysis of the classification variables when Passage Comprehension

(PC) of WR~rr was the criterion variable. The multiple R for all

twenty-three variables was .837 and five variables did not enter the

equation. They were: Numbers Reversed of ILN, Visual-Motor Coordi

nation of GMRT, modality preference, program and Attitude Survey (AS).

The variables which entered the equation first were WR of GMRT and



Table 46

Summary Table from Stepwise Multiple Regression
Analysis of the Classification Variables with Word
Comprehension of the WRMT as the Dependent Variable

Classification Variable ~1u1 tip1e R Beta

l. Word Recognition .650 .468

2. Teacher Competence .692 .213

3. Following Directions (Gt~RT) .709 .283

4. Sex .722 -.128
5. Letters Reversed .729 -.158

6. Experimental/Control .736 -.076

7. Numbers Reversed .740 .092

8. Numbers Recognized 1-30 .744 .185

9. Chronological Age .748 .096

10. Auditory Blending (GMRT) .751 -.116

11. Listening (G~lRT) .753 . 131

12. Letter Recognition Upper Case .755 -.158
13. Developmental Test of

Visual-Motor Integration PQ .756 .066

14. Peabody Picture Vocabulary Test IQ .758 .089
15. Auditory Sequential Memory (ITPA) .758 -.048
16. Wepman Auditory Discrimination Test .759 -.066
17. Goodenough Draw-A-Man IQ .760 -.062
18. Letter Recognition (GMRT) .761 .178

19. Total Readiness Percentile (GMRT) .763 -.382

20. Visual-Motor Coordination (GMRT) .764 .076

2l. Visual Discrimination (GMRT) .764 .056
22. Auditory Discrimination (GMRT) .765 .052

23. Attitude Survey .765 -.012
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Table 47

Summary Table from Stepwise Multiple Regression
Analysis of the Classification Variables with Pas-

sage Comprehension of the WRMT as the Dependent Variable

Classification Variable Nultiple R Beta

1. Word Recognition .732 .450
2. Letter Recognition Lower Case .773 .212
3. Listening (GMRT) .785 .064
4. Teacher Competence .796 .158
5. Auditory Sequential Memory (ITPA) .804 .077
6. Experimental/Control .810 -.092
7. Letters Reversed .814 -.102
8. Following Directions (GMRT) .820 .094
9. Sex .825 -.092

10. Auditory Discrimination (GMRT) .828 -.200
11. Peabody Picture Vocabulary Test IQ .829 .099
12. Numbers Recognized 1-30 .831 .107
13. Goodenough Draw-A-Man IQ .833 -.062
14. Visual Sequential Memory (ITPA) .834 -.042
15. Visual Discrimination (GMRT) .834 -.010
16. Developmental Test of

Visual-Motor Integration PQ .835. -.028
17. Letter Recognition Upper Case .835 -.056
18. Auditory Blending (GMRT) .836 -.069
19. Total Readiness Percentile (G~1RT) .836 .255
20. Letter Recognition (GMRT) .836 -.068
2l. Educational Placement .836 -.029
22. Wepman Auditory Discrimination Test .837 -.010
23. Chronological Age .837 -.010
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LRLC of ILN. If the first thirteen variables are used, the multiple

R drops to .833 but efficiency is increased considerably. PC is

predicted more effectively than WA or WC but not as effectively as WI.

The summary table fronl stepwise multiple regression analysis of

the classification variables with Total Reading (TR) of the WRMT as

the criterion variable is presented in Table 48. Twenty-six variables

entered the equation and the multiple R was .873. The two variables

which did not enter the equation are ASM of ITPA and modality

preference. If the first twelve variables are used, the multiple

R drops to .867 but fourteen variables are eliminated. The first

two variables to enter the equation were WR of GMRT and LRLC of ILN.

The multiple R for TR was higher than for any individual subtest of

WRMT.

Table 49 presents the summary table from stepwise multip"le

regression analysis of the classification variables with Vocabulary

(V) of the GMA as the criterion variable. Twenty-six variables entered

the equation and the mUltiple R was .876. The two variaules which

did not enter the equation were NR of ILr~ and modality preference.

If the first twelve variables were used, the multiple R drops to .868

but the battery is more efficient since both time and money would be

saved. The variables which entered the equation first were Total

Readiness Percentile (TRP) of the GMRT and WR of the GMRT.

The summary table from a stepwise nlultiple regression analysis of

the classification variables with Comprehension (C) of Gr~ as the

criterion variable is presented in Table 50. All twenty-eight variables

entered the equation and the multiple R was .849. If the first ten



Table 48

Summary Table from Stepwise Multiple Regression
Analysis of the Classification Variables with

Total Reading of the WRMT as the Dependent Variable

185

Classification Variable

1. Word Recognition (GMRT)
2. Letter Recognition Lower Case
3. Teacher Competence
4. Sex
5. Attitude Survey
6. Following Directions (GMRT)
7. Letters Reversed
8. Experimental/Control

9. Program
10. Numbers Reversed
11. Numbers Recognized 1-30
12. Goodenough Draw-A-Man IQ
13. Wepman Auditory Discrimination Test
14. Chronological Age
15. Auditory Discrimination (GMRT)
16. Educational Placement
17. Developmental Test of

Visual-Motor Integration PQ
18. Visual Discrimination (GMRT)
19. Visual Motor Coordination
20. Visual Sequential Memory (ITPA)
21. Letter Recognition Upper Case
22. Auditory Blending (GMRT)
23. Listening (GMRT)
24. Letter Recognition (GMRT)
25. Total Readiness Percentile (GMRT)

26. Peabody Picture Vocabulary Test IQ

~lul tipl e R

.744

.786

.817

.840

.847

.852

.856

.859

.862

.863

.865

.867

.868

.869

.870

.870

.870

.871

.872

.872

.872

.872

.873

.873

.873

.873

Beta

.487

.169

.234
-.195

.076

.199
- .122
-.077

-.072

.069

. 139
-.075
-.074

.057

.004

.049

.052
-.001
-.069
-.019
-.107

-.007
.041
.100

-.238
.021



Table 49

Summary Table from Stepwise Multiple Regression
Analysis of the Classification Variables with
Vocabulary of G~A as the Dependent Variable

Classification Variable Multiple R Beta

1. Total Readiness Percentile (GMRT) .688 .242
2. Word Recognition (GMRT) .764 .345
3. Letter Recognition Upper Case .796 .169
4. Sex .817 -.236
5. Visual Discrimination (GMRT) .831 .094
6. Following Directions (GMRT) .845 .112
7. Attitude Survey .850 .102
8. Developmental Test of

Visual-Motor Integration PQ .856 .134
9. Numbers Reversed .861 .086

10. Educational Placement .864 .074
11. Letter Recognition Lower Case .866 .192
12. Wepman Auditory Discrimination Test .868 -.069
13. Teacher Competence .870 .073
14. Experimental/Control .870 -.067
15. Program .872 -.048
16. Auditory Sequential Memory (ITPA) .873 -.057
17. Peabody Picture Vocabulary Test IQ .873 .053
18. Auditory Discrimination (GMRT) .873 -.171

'>f

19. Auditory Blending (GMRT) , .874 -.093
20. Letter Recognition (GMRT) .875 -.158
21. Letters Reversed .875 .043
22. Visual-Motor Coordination (GMRT) .876 -.044
23. Visual Sequential Memory (ITPA) .876 -.026
24. Listening (GMRT) .876 -.030
25. Chronological Age .876 -.012

26. Goodenough Draw-A-Man IQ .876 .008
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Table 50

Summary Table from Stepwise Multiple Regression
Analysis of the Classification Variables with
Comprehension of GMA as tre Dependent Variable

Classification Variable Multiple R Beta

1- Word Recognition (GMRT) .731 .454
2. Letter Recognition Lower Case .792 .435
3. Attitude Survey .804 .097
4. Letter Recognition Upper Case .816 -.373
5. Goodenough Draw-A-Man IQ .821 .096
6. Teacher Competence .827 .132
7. Sex .832 -.117
8. Letter Recognition (GMRT) .836 .115
9. Numbers Recognized 1-30 .838 .114

10. Auditory Discrimination (GMRT) .841 -.132
11- Auditory Sequential Memory (ITPA) .842 -.066
12. Peabody Picture Vocabulary Test IQ .843 .090
13. Developmental Test of

Visual-Motor Integration PQ .844 .060
14. Program .845 -.044
15. Experimental/Control .846 -.051
16. Letters Reversed .847 -.046
17. Wepman Auditory Discrimination Test .847 -.045
18. Modality Preference .848 -.025
19. Numbers Reversed .848 .019
20. Auditory Blending (GMRT) .848 -.036
21- Educational Placement .848 .022
22. Visual-Motor Coordination (GMRT) .848 -.024
23. Listening (GMRT) .848 -.025
24. Visual Sequential Memory (ITPA) .848 -.015
25. Total Readiness Percentile (GMRT) .848 . 137
26. Visual Discrimination (GMRT) .848 -.045
27. Following Directions (GMRT) .849 -.021
28. Chronological Age .849 .009
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variables are used, the multiple R drops to .841 but eighteen

variables are eliminated. The first two variables to enter the

equation were HR of GMRT and LRLC of ILN. V of the GMA was predicted

slightly better than C of the GMA.

Table 51 presents the summary table from stepwise multiple

regression analysis of the classification variables with Composite

Reading of the GMA as the criterion variable. Twenty-six variables

entered the equation with a multiple R of .888. The two variables

which did not enter the equation were chronological age and modality

preference. If the first twelve variables are used, the multiple

R drops to .881 but efficiency is improved. The variables which

entered the equation first were WR of GMRT and LR of ILN.

Inspection of the eight regression analyses presented in Tables

44 through 51 indicates that eleven classification v,l(iables are most

predictive of reading achievement: Word Recognition ~f GMRT, sex

membership, teacher competence, Following Directions Gf GMRT, Letter

Recognition Lower Case, Number Recognition, Number~ Reversed, Attitude

Survey, Letters Reversed, Goodenough Draw-a-Man, experimental/control

placement.

Summary

Chapter IV was divided into four sections. In the first, summary

statistics and correlational data for various grouping variables were

presented. The second section dealt with the results of the analyses

of covariance. The major operational hypothesis that pupils whose

preferred modality was congruent with the primary instructional focus



Table 51

Summary Table from Stepwise Multiple Regression
Analysis of the Classification Variables with Com
posite Reading of the GMA as the Dependent Variable
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Classification Variable

1. Word Recognition
2. Letter Recognition Lower Case
3. Attitude Survey
4. Sex
5. Visual Discrimination (GMRT)
6. Teacher Competence
7. Goodenough Draw-A-Man IQ
8. Numbers Reversed
9. Following Directions

10. Developmental Test of
Visual-Motor Integration PQ

11. Auditory Discrimination (GMRT)
12. Number Recognition 1-30
13. Education Placement
14. Experimental/Control
15. Program
16. Wepman Auditory Discrimination Test
17. Auditory Sequential Memory (ITPA)
18. Peabody Picture Vocabulary Test IQ
19. Auditory Blending (GMRT)
20. Letter Recognition Upper Case
21. Visual-Motor Coordination (GMRT)
22. Total Readiness Percentile (GMRT)
23. Listening (GMRT)
24. Letter Recognition (GMRT)
25. Visual Sequential Memory (ITPA)
26. Letters Reversed

r'iuIti P1e R

.730

.825

.841

.852

.860

.865

.869

.872

.874

.877

.879

.881

.882

.883

.884

.885

.886

.887

.887

.887

.888

.888

.888

.888

.888

.888

Beta

.409

.312

.106
- .195

.047

.101

.047

.066

.055

.105
- .157

.065

.056
-.068
-.050
-.061
-.065

.077
-.069
-.062
-.037

.186
-.031
-.040
- .016

.009



190

of the initial reading program would achieve higher on measures of

reading vocabulary, comprehension and general reading behavior at

the end of first grade than pupils whose preferred modality was not

congruent with the primary instructional focus was supported. The

experimental group which had congruent placement achieved signifi

cantly higher on measures of reading vocabulary, comprehension and

general reading behavior at the end of first grade than the control

group which had non-congruent placement. These differences were

significant at the .001 level.

The minor operational hypothesis that pupils of teachers iden

tified as superior would achieve higher on measures of reading vocab

ulary, comprehension and general reading behavior than pupils of

teachers identified as average or poor was supported. Pupils of

teachers identified as superior scored significantly higher on measures

of reading vocabulary~ comprehension and general reading behavior than

pupils of teachers identified as average or poor. All twelve hypoth

eSES stated in the null form were rejected.

Section three presented the results of discriminant and cluster

analyses, statistical procedures which validated the clinical decision

procedures used to classify modality preference groups. In this

study, 92 percent of the clinical classifications were verified by

discriminant analysis and 58 percent were verified by cluster analysis.

Section four presented the findings of eight stepwise multiple

regression analyses used to identify the most effective predictor

variables. Eleven variables were identified as most predictive of

first grade reading achievement with this sample: Word Recognition
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of WRMT, sex membership, teacher competence, Following Directions of

GMRT, Letter Recognition Lower Case, Number Recognition, Numbers

Reversed, Attitude Survey, Letters Re/ersed, Goodenough Draw-a-Man

and experimental/control placement.



CHAPTER V

SUM~~RY, CONCLUSIONS,
IMPLICATIONS, AND RECOMMENDATIONS

Summary

This investigation examined the effects of modality preferences

and teacher competencies on reading achievement outcomes when three

different programs were utilized for initial reading instruction with

107 first grade pupils. The major purposes of this investigation

were: (1) to determine differences in reading achievement outcomes

when first grade children were placed in reading programs which were

congruent or non-congruent with their sensory modality preferences;

(2) to explore the effects of teacher competence on differences in

reading achievement when first grade pupils had congruent or non

congruent placement in instructional programs; (3) to test the validity

of clinical decision procedures to classify pupils' modality prefer

ences; and (4) to modify the kindergarten assessment battery through

statistical procedures. This chapter presents a summary of the study

and a discussion of its results. Conclusions, educational implications,

and recommendations for future research are given.

Summary of Methods and Procedures

Two distinct phases of data collection were undertaken: kinder-

garten assessment of readiness and first-grade criterion measures of

reading achievement. In May of 1976, kindergarten pupils were
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evaluated on a diagnostic battery which included the Peabody Picture

Vocabulary Test; Goodenough Draw-a-Man Test; Developmental Test of

Hotor-Integration; Wepman Auditory Discrimination Test; selected

subtests of the Illinois Test of Psycholinguistic Abilities: Auditory

Sequential Memory and Visual Sequential Memory; Keystone Visual

Survey Tests; Informal Inventory of Letters and Numbers and Gates

MacGinitie Readiness Skills Test (GMRT). All tests except the GMRT

were administered in a one-to-one setting by the investigator and

graduate students in reading from the University of Hawaii. The

GMRT was adrninistered by the same examiners in a small group setting

with five children in each group. All tests were administered in a

quiet, well-lighted room and administration and scoring procedures

recommended by the manuals were followed carefully. Test data were

then placed on a profile chart showing each learner's strengths and

weaknesses. These data were used in determining each pupil's sensory

modality preference. Three types of learners were identified: audi

tory preferred, visual preferred and learners with no sensory modality

preferences.

The three programs used for initial reading instruction were

Structural Reading Program, Hawaii English Program and Reading 360.

The Structural Reading Program is an analytic phonics program which

emphasizes sound/symbol associations. It was identified primarily

as an auditory program because of the strong phonic emphasis in its

initial stages. The Hawaii English Program is an individualized,

multi-media, self-instructional or peer-taught program with three

basic strands: language skills, language systems and literature.
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Direct teaching of sound/symbol association or phonic analysis cues

are not part of the instructional program. The pupil is dependent

on visual cues and visual memory for success in this program. The

Hawaii English Program was identified primarily as a visual program

in this study. Reading 360 is a basal program which emphasizes word

recognition and comprehension. The word recognition program is

eclectic. It includes phonics analysis, structural analysis, context

clues, configuration, linguistic patterning and dictionary skills.

Reading 360 was identified as an eclectic basal program which teaches

through both visual and auditory modes.

This study used a randomized block design in which modality

preference was the assigned factor and instructional program was the

manipulated treatment factor. The kindergarten assessment identified

nineteen auditory preferred learners, thirty-six visual preferred

learners, and fifty-two learners with no sensory modality preference.

Pupils were assigned randomly to experimental or control groups.

Pupils in the experimental group had an instructional program which

was congruent with their modality preference while pupils in the

control group had an instructional program which was not congruent

with their modality preference. The experimental group numbered

fifty-two pupils; the control group had fifty-five.

At the end of first grade in May of 1977, the reading achievement

of all pupils was determined by two instruments: the Woodcock Reading

Mastery Test and the Gates MacGinitie Reading Test, Primary A. Two

moderating variables were evaluated at this time: pupil attitude

toward reading and teacher competence.
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An informal Reading Attitude Survey designed by the investigator

assessed pupil attitude toward different types of reading activities

such as word analysis skills, literature, independent reading, language

experience stories and library usage.

This research was conducted in a public elementary school with

four first-grade classrooms, two of which were self-contained. The

others were kindergarten-first grade combinations. The two combination

classes used the Hawaii English Program. One self-contained class

used Structural Reading and the other used Reading 360. Teacher

competence ratings were obtained by the investigator who assessed

the overall learning environment in each classroom. One combination

classroom using the Hawaii English Program was identified as superior.

Two classrooms, one combination class using the Hawaii English Program

and one self-contained class with Reading 360, were rated as average.

One self-contained classroom which used Structural Reading was iden

tified as poor.

Several different types of statistical analyses were made. Summary

statistics and correlational matrixes were reported for all grouping

variables. Data compiled from the first-grade testing period were

used to test the operational hypotheses. The major hypothesis was

that pupils whose preferred modality was congruent with the primary

instructional focus of the initial reading program (experimental

group) would achieve higher on measures of reading vocabulary, com

prehension, and general reading behavior at the end of first grade

than pupils whose preferred modality was not congruent with the

primary instructional focus of the initial reading program (cor.trol
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group). The minor hypothesis was that pupils of teachers identified

as superior would achieve higher on measures of reading vocabulary,

comprehension and general reading behavior than pupils of teachers

rated as average or poor. These hypotheses were tested through

one-way and two-way analyses of covariance. The covariates were

intelligence as measured by the PPVT and sex membership.

This study utilized the aptitude treatment interaction (ATI) model

when modality preference was the basis of aptitude classification.

Similar to other ATI models, the two major problems were discreteness

of learner classification and homogeneity of treatments. To verify

the clinical identification of learners as auditory preferred, visual

preferred and learners with no sensory modality preferences, dis

criminant and cluster analyses statistical procedures were employed.

Classification variables were analyzed by stepwise multiple regression

techniques in an effort to make the kindergarten assessment battery

more efficient for future use.

Summary of Findings

1. The experimental group (congruent placement) achieved significantly

higher than the control group (non-congruent placement) on

measures of reading vocabulary, comprehension and general reading

behavior. The differences were significant at the .001 level on

measures of vocabulary and general reading behavior; on measures

of reading comprehension, the significance level was .01.

2. The results of eight two-way analyses of covariance comparing

modality preference and experi~ental/control groups were:
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a. Differences in reading achievement outcomes for modality

preference groups on measures of reading vocabulary, com

prehension and general reading behavior were not significant

when measured by the Woodcock Reading Mastery Test (WRMT).

Differences, significant at the .05 level, were found when

the criterion measure was the Gates MacGinitie Reading Test,

Primary A (GMA). Visual preferred pupils achieved higher than

auditory preferred or pupils with no sensory modality

preference.

b. Differences in reading achievement outcomes between the

experimental and the control groups were significant at the

.001 level when measured by Word Identification (WI), Passage

Comprehension (PC), and Total Reading (TR) of WRMT. Differ

ences in reading achievement outcomes for the experimental

and control groups were significant at the .01 level when GMA

was the criterion measure. Differences in reading achievement

outcomes for the experimental and control groups were signifi

cant at the .05 level when Word Comprehension (WC) of the

WRMT was the criterion.

c. The interaction between modality preference and experimental/

control placement was significant at the .05 level when

Comprehension (C) of G~~ was the criterion. There were no

significant interactions between the two effects on the other

criterion variables.

d. Differences between the adjusted means of modality preference

and experimental/control groups on measures of reading
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vocabulary, comprehension and general reading behavior were

significant at the .001 level on all the criteria.

3. The results of eight two-way analyses of covariance comparing

experimental/control and teacher-competence groups were:

a. Differences between the experimental and control groups were

significant at the .001 level when the criterion variables

were WI, PC, and TR of WRMT. They were significant at the

.01 level when the criterion variables were V, C, and CR of

GMA and WC of WRMT. The difference was significant at the .05

level when WA of WRMT was the criterion.

b. Differences between teacher competence groups were significant

at the .001 level when measured by WI, PC and TR of WRMT and

V, C, and CR of GMA. The difference was significant at the

.01 level when WC of WRMT was the criterion and at the .05 level

when WA of WRMT was the criterion. Pupils of superior teachers

achieved higher than pupils of average or poor teachers.

c. There was no significant interaction between the two main

effects when WI, WA, WC, PC and TR of WRMT and V and CR of

GMA were the criterion variables. There was interaction

significant at the .05 level when C of Gr~ was the criterion.

d. Differences between the adjusted means of experimental/control

and teacher competence groups were significant at the .001

level on all measures of reading vocabulary, comprehension

and general reading behavior.

All twelve null hypotheses were rejected on the basis of these

findings.



199

4. Discriminant analysis verified 92 percent of the cases identified

by clinical decision procedures as auditory preferred, visual

preferred and pupils with no sensory nlodality preference.

5. The cluster analysis verified 58 percent of the modality prefer

ences identified by clinical decision procedures.

6. Stepwise multiple regression analysis of the classification

variables with each of the criterion variables resulted in the

identification of eleven variables as most predictive of reading

achievement at the end of first grade: Word Recognition of GMRT,

Sex Membership, Teacher Competence, Following Directions of GMRT,

Letter Recognition Lower Case of the Informal Inventory of Letters

and Numbers (ILN), Number Recognition of ILN, Numbers Reversed

of ILN, Attitude Survey, Letters Reversed of ILN, Goodenough

Draw-a-Man, and Experimental/Control Placement. The multiple

correlation coefficients of the classification variables with

each of the criterion variables ranged from .765 to .888.

Discussion and Conclusions

From the summary of the results of the analyses of covariance, it

is clear that the experimental group achieved significantly higher

than the control group on measures of reading vocabulary, comprehension

and general reading behavior. This indicates that pupils whose

modality preferences were congruent with the primary instructional

focus of initial reading programs achieved significantly higher on

all measures of reading behavior than pupils whose m~dality preferences

were not congruent with the primary instructional focus of the initial
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program. Therefore, the major operational hypothesis was supported.

The two-way analyses of covariance which compared modality preference

and experimental/control groups supported the findings of the one-way

analyses with respect to experimental/control placement. The findings

relevant to modality preference groups were mixed. Differences in

reading achievement outcomes between modality preference groups were

not significant when measured by the WRrIT which was individually

administered; however, when measured by the GMA which was administered

in a group setting, the differences were significant at the .05 level.

Visual preferred learners achieved higher than auditory preferred or

learners with no sensory modality preference. It seems likely that

the WRMT was more sensitive than the GMA because it was individually

administered and there was less opportunity for random guessing.

Another factor which may have contributed to the difference in reading

achievement outcomes was teacher competence. Since the teachers iden

tified as superior used a primarily visual program, their competence

may have contributed to the superiority of visual preferred learners.

It is suggested the differences in reading achievement outcomes between

modality preference groups reflected on the GMA are due to one of

three factors: the effects of superior teachers on visual preferred

learners; the ability of visual preferred learners to utilize picture

and context cues more efficiently since these skills are crucial on

the GMA; or the reduced sensitivity of a group-administered test which

allows more random responses.

Comparison of the differences in reading achievement outcomes of

the modality preference groups when they had experimental or control
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placement showed some notable differences. Visual and auditory

preferred learners had large differences in reading achievement

outcomes when they had experimental or control placement. Those

visual or auditory preferred pupils whose modality preferences were

congruent with the primary instructional focus of the initial reading

program achieved significantly higher than those visual or auditory

preferred pupils whose modality preferences were not congruent with

the primary instructional focus of the initial reading program. When

reading achievement outcomes for learners with no sensory modality

preference were examined, relatively small differences were found

between the experimental and control groups. Experimental placement

was much more important for the auditory or visual preferred learners

than it was for learners with no sensory modality preference. For

those pupils who had auditory or visual preferences, congruent place

ment was a critical factor in determining reading achievement outcomes

at the end of first grade.

The two-way analyses of covariance which compared experimental/

control and teacher competence groups supported the findings of the

other analyses with respect to the experimental/control placement.

Pupils with experimental placement achieved significantly higher on

measures of reading vocabulary, comprehension, and general reading

behavior than pupils with control placement. Differences in reading

achievement outcomes between teacher competence groups were significant

on all measures of reading behavior. Pupils of teachers identified

as superior achieved higher than pupils of teachers identified as

average or poor. While this classification of teacher competence
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identified superior teachers, it was not successful in discriminating

between average and poor teachers. Differences in achievement outcomes

for pupils of teachers identified as average or poor were minimal.

On most criterion measures, the pupils of the teacher identified as

poor scored slightly higher than pupils of teachers identified as

average. There was no significant interaction between the two main

effects on any criterion variable except C of G~~. The interaction of

the two main effects, experimental/control placement and teacher com

petence, was significant at the .05 level when comprehension, asmeasured

by the G~~, was the criterion. When pupils had experimental placement,

comparison of adjusted and unadjusted means showed that, as expected,

pupils of teachers identified as superior achieved higher than pupils

of teachers identified as average or poor; however, when pupils had

control placement, comparison of adjusted means showed that pupils of

the teacher identified as poor achieved slightly higher than pupils of

teachers identified as superior. Since the intelligence covariate

adjusts the achievement means of visual preferred learners upward and

the achievement means of auditory preferred pupils and pupils with no

sensory modality preferences downward, it tends to enhance the differ

ences in the experimental group for teachers identified as superior.

In the control group, the adjustments reduce the differences for

superior teachers and enhance the differences for the poor teacher.

This interaction can be seen by referring to Figure 11 in Chapter IV.

This finding indicates that the experimental placement was more

effective with superior teachers than it was with the poor teacher.

When the pupil's preferred modality was congruent with the primary
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instructional focus of the initial reading program and teachers were

superior, reading achievement outcomes at the end of first grade were

highest.

Discriminant and cluster analyses were used to evaluate the

clinical identification of learners as auditory preferred, visual

preferred and learners with no sensory modality preferences. It was

important to verify statistically the clinical identification of types

of learners because discreteness of learner classification is one of

the major problems associated with the aptitude treatment interaction

model (Tobias, 1976). Previous studies which investigated the relation

ship between modality preferences and reading achievement have not

verified their clinical identification of modality preference groups

with statistical analyses (Robinson, 1972; Bateman, 1968; Bruininks,

1969). Their findings, which were not supportive of the modality

concept, may be questioned on the basis of discreteness of learner

classification. In her 1968 study, Bateman identified half of the

pupils to whom she administered the Illinois Test of Psycholinguistic

Abilities (ITPA) as auditory preferred and the other half as visual

preferred. It seems improbable that 50 percent of incoming first

graders would be auditory preferred and 50 percent would be visual

preferred, but this was assumed in the assignments of subjects to

auditory and visual learning groups. In the present study, approxi

mately 50 percent of the subjects were auditory or visual preferred

learners while 50 percent had no sensory modality preference.

Discriminant analysis is a statistical procedure employed to

determine the most effective classification of an individual into one
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of several groups. The researcher identifies the groups--in this

case, auditory preferred, visual preferred and learners with no

sensory modality preferences--and a set of classification variables

are weighted and combined linearly so that discrimination between

groups is maximized and heterogeneity within groups is minimized.

Using this statistical procedure, 92 percent of the cases identified

by clinical decision procedures were verified. In th~ two-year pilot

study which preceded this investigation, approximately 98 percent of

the clinical identifications of learners were verified. These findings

appear to indicate that the modality preference groups identified

through clinical decision procedures are not only distinct but can

be verified through discriminant analysis.

Cluster Analysis is another statistical procedure used to maximize

the between group variance and minimize the within group variance. In

this procedure the researcher specifies the number of clusters by

identifying the number of means. The clusters are created by succes

sive relocation of cases until all individuals in a group are closer

to their own cluster center than to the center of any other cluster.

The investigator does not specify the basis of learner classification.

In clustering, 58 percent of the modality preferences identified by

clinical decision procedures were verified. The discrepancy between

the findings of discriminant and cluster analysis can be understood

by examining the objectives of each procedure. In discriminant

analysis, the investigator specifies the number and type of groups

which result. In this study, the investigator specified the three

groups as auditory preferred, visual preferred, and learners with no



205

sensory modality preferences. Based on modality preference, dis

criminant anlysis identified the three groups which had the least

variance within them and the greatest variance among them. When

using Mikca, the investigator specified only the number of groups and

not the basis of group classification. Through successive iteractions,

the three clusters which have the greatest between variance and least

within variance are identified. The clusters which resulted in this

study appear to be based on two factors of modality preference and

the factor of general ability. Cluster 1 grouped the high auditory

pupils with pupils who had high scores in both auditory and visual

modes. Cluster 2 contained visual preferred learners and pupils

whose scores on both auditory and visual tests were in the average

range. Cluster 3 had pupils whose auditory and visual skills were

developing evenly but slowly, and low achievers who showed auditory

or visual preferences. Cluster 1 could be labeled auditory preferred

and high ability; cluster 2 visual preferred and average ability; and

cluster 3 no sensory modality preference and low ability. If variance

in cluster 1 were compared to the variance in the group identified as

auditory preferred learners, the variance in cluster 1 may be less

because low auditory preferred pupils are excluded while pupils with

high scores in both auditory and visual modes are included. Because

treatment in this study is determined by modality preferences, the

statistical verification based exclusively on modality preference

appears more appropriate. However, the fact that 58 percent of the

clinical identifications of modality preferences are verified through

a statistical procedure in which the basis of classification is not
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specified, gives objective support to the validity of the classifi

cation system. If the total sample were divided into three ability

groups and each ability group had a separate cluster analysis, the

results would probably be more consistent with the findings of

discriminant analysis. For purposes of this investigation, the

findings of both discriminant analysis and Mikca are considered

supportive of the discreteness of modality preference groups.

The stepwise multiple regression analyses of the classification

variables with each of the criterion variables resulted in the iden

tification of eleven classification variables as most predictive of

reading achievement at the end of first grade. The multiple correla

tion coefficients ranged frorol .765 to .888. General reading behavior

as measured by Total Reading of WRMT and Composite Reading of GMA had

the highest multiple correlation coefficients while WC and WA of WR~IT

had the lowest coefficients. From the kindergarten assessment battery

the instruments which are most predictive of reading achievement at

the end of first grade are the Gates MacGinitie Readiness Skills Test,

Informal Inventory of Letters and Numbers, and the Goodenough Draw-a

Man Test. Other classification variables which entered the equation

were sex membership, teacher competence, Reading Attitude Survey and

experimental/control placement. In tailoring the kindergarten battery

for future use, the findings of discriminant analysis and stepwise

multiple regression should be combined. Tests which have the highest

standardized discriminant function coefficients have discriminant

validity, while tests which enter the regression equations first have

predictive validity. In selecting a kindergarten assessment battery,



207

therefore, both discriminant and predictive validity must be considered.

The kindergarten assessment lnstruments which have the highest dis

criminant function coefficients are the two subtests from the Illinois

Test of Psycholinguistic Abilities (ITPA), Auditory Sequential Memory

(ASM), and Visual Sequential Memory (VSM), the Gates MacGinitie

Readiness Skills Test (GMRT), and the Informal Inventory of Letters

and Numbers (ILN). Other classification variables which had high

discriminant function coefficients were program and educational place

ment. The Gates MacGinitie Readiness Skills Test and the Informal

Inventory of Letters and Numbers have both discriminant and predictive

validity. The two subtests from the ITPA--Auditory Sequential r~emory

and Visual Sequential Nemory--have discriminant validity, and the

Goodenough Draw-a-Man Test has predictive validity. These statistical

procedures seem to suggest that a kindergarten battery which contained

the following instruments would have discriminant validity with respect

to the identification of modality preference groups and predictive

validity with respect to reading achievement outcomes at the end of

first grade: Gates MacGinitie Readiness Skills Test, Informal Inven

tory of Letters and Numbers; Illinois Test of Psycholinguistic Abilities,

Selected Subtests of Auditory Sequential Memory and Visual Sequential

Memory; and the Goodenough Draw-a-Man Test. Other classification

variables which should receive consideration are sex membership,

teacher competence, pupil attitude toward reading and congruence

between preferred modality and the primary instructional focus of the

initial reading program.
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Limitations of the Study

The sample of this study came from one public elementary school

in Hawaii which is located in an economically disadvantaged~ multi

ethnic, multi-lingual and multi-cultural community. Caution is

recommended in generalizing these results to other school communities

and to other socioeconomic levels.

Because this study was conducted in a public elementary school

dJring a regular academic year, it was not possible to select teachers

of equal competence for all four classrooms. The regular first-grade

teachers who were assigned to this school participated in the study.

In an attempt to minimize the effect of teacher competence on experi

mental/control placement, each classroom had pupils with experimental

and control placement. This design permitted the contrast between

pupils with congruent placement and those with non-congruent placement

within each classroom rather than between classrooms, thereby minimizing

the possible influence of teacher competence on experimental/control

placement. It is important to note that neither the classroom teachers

nor the graduate students who administered the reading achievement

tests at the end of first grade were aware of which pupils had

experimental or control placement.

Since teacher competence was considered an important variable

in determining the reading achievement outcomes at the end of first

grade, the overall learning environment of each classroom was eval

uated by the investigator. This evaluation was subjective and based

on one individual's observations of the four classrooms each month
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over the entire academic year. It would have been preferable to have

a team of evaluators rate the overall learning environment in each

classroom, but this was not possible. Resource people within the

school were invited to participate in the evaluation, but they

declined for a variety of reasons.

It was impossible to isolate the effects of classroom organization

and instructional program. The Hawaii English Program was carried out

in an open classroom with three teachers for two classes; the Struc

tural Reading Progranl and Reading 360 operated in self-contained

settings with single teachers.

Although the kindergarten assessment battery provided a great

deal of information about the children, there is one important area

which was not evaluated--social-emotional development. An informal

teacher observation checklist to evaluate social-emotional development

would be a desired addition to the kindergarten assessment battery.

Conclusions

Analyses of the findings of the study led to the following

conclusions:

1. Pupils whose preferred modalities were congruent with the primary

instructional focus of the initial reading program achieved

significantly higher on measures of reading vocabulary, comprehen

sion, and general reading behavior at the end of first grade than

pupils whose preferred modalities were not congruent with the

primary instructional focus of the initial reading program.

2. Pupils of teachers identified as superior achieved significantly
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higher on measures of reading vocabulary, comprehension and

general reading behavior at the end of first grade than pupils

of teachers identified as average or poor.

3. The clinical decision procedures used to identify the three types

of learners as auditory preferred, visual preferred and learners

with no sensory modality preferences were validated statistically.

4. The following kindergarten assessment instruments were identified

as having high discriminant validity with respect to modality

preference classification: Illinois Test of Psycholinguistic

Abilities, selected subtests--Auditory Sequential Memory and

Visual Sequential Memory; Gates MacGinitie Readiness Skills Test;

and the Informal Inventory of Letters and Numbers.

5. The following kindergarten assessment instruments were identified

as having high predictive validity with respect to reading

achievement at the end of first grade: Gates MacGinitie Readiness

Skills Test; Informal Inventory of Letters and Numbers; and the

Goodenough Draw-a-Man Test.

6. Findings of discriminant analysis and multiple regression suggest

that the following battery would have discriminant and predictive

validity as well as being more economical in terms of money and

administration time: Gates MacGinitie Readiness Skills Test;

Informal Inventory of Letters and Numbers; Goodenough Draw-a-Man

Test; and Illinois Test of Psycholinguistic Abilities, selected

subtests--Auditory Sequential Memory and Visual Sequential Memory.

7. Additional classification variables identified as predictive of

reading achievement at the end of first grade were sex membership,
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teacher competence, pupil attitude toward reading, and congruence

between the pupil's preferred modality and the primary instruc

tional focus of the initial reading program.

Educational Implications

The findings of this study suggest that predetermined modality

preference is an important consideration in early reading achievement.

This finding is consistent with the results of Wepman and Morency (1971)

and Daniel and Tacker (1974). The findings further suggest that for

those pupils who are visual or auditory preferred, placement in an

instructional program which is not congruent with their modality

preference will result in significantly lower reading achievement

outcomes at the end of first grade. It seems clear that the only way

to be certain that each pupil will be placed in an initial reading

program which is congruent with his or her modality preference is

to administer a kindergarten assessment battery which has discriminant

validity with respect to reading achievement prior to initial reading

instruction. Schools must provide different instructional programs

for auditory preferred and visual preferred learners. Auditory

preferred learners should be placed in an instructional program which

emphasizes sound/symbol association and other phonic cues. Visual

preferred learners should be placed in an instructional program which

emphasizes visual discrimination, visual memory, and other visual cues.

In this study, approximately 50 percent of the pupils were auditory or

visual preferred while 50 percent had no sensory modality preferences.

For pupils with no sensory modality preferences the selection of the
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initial reading program is not as critical. An eclectic program which

teaches through both auditory and visual modes is recommended. These

recommendations are not new. In 1972, Jansky and de Hirsch pointed

out the importance of early assessment, while in 1963, Austin and

Morrison recommended "that no single method of instruction in beginning

reading be advocated but that a variety of approaches be utilized and

that these be adjusted to the competencies and needs of individual

children" (Austin &Morrison, 1963, p. 221). Perhaps the recommen

dations which result from this study will give education some specific

procedures which may help to improve initial reading instruction. The

following recommendations are suggested:

1. The administration of a kindergarten assessment battery prior to

initial reading instruction. This study identifies a battery

which may be modified to fit the specific needs of other school

communities.

2. Selection of an initial reading program which is congruent with

the pupills modality preference as identified by a kindergarten

assessment battery.

3. While the primary objective of the kindergarten assessment battery

is to assure a match between the pupil IS modality preference and

the primary instructional focus of the initial reading program,

the secondary objective is to recommend activities which can be

used to help pupils overcome their weaknesses.

4. Since pupils of teachers identified as superior achieved signifi

cantly higher on measures of reading vocabulary, comprehension and

general reading behavior than pupils of teachers identified as
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average or poor, school systems are urged to plan effective, well

coordinated inservice programs in which teachers can be encouraged

to develop their competencies in the teaching of reading and the

other language arts.

5. Inasmuch as mediocre and poor teaching were associated with poor

achievement, it is suggested that school systems seek to identify

superior teachers of reading and language arts and endeavor to

optimize their effectiveness.

6. Stengthened preservice programs similar to the model programs

described by Morrison and Austin in The Torch Lighters Revisited

(1977) are recomnlended as possible ways of developing more

competent teachers of reading and language arts.

Recommendations for Future Research

Inferences made from this study lead to the following recommen

dations for future research:

1. Replication of this study using the shortened kindergarten assess

ment battery identified through statistical procedures and

including two additional instruments: a teacher observation

checklist covering social-emotional development, and a measure

of conceptual tempo--the Matching Familiar Figures Test developed

by Kagan. The selection of initial reading programs could be based

on modality preference and conceptual tempo. Impulsive auditory

preferred learners may achieve better in a highly structured

synthetic program similar to Oistar; reflective auditory learners

may achieve better in an analytic phonic program such as Structural
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Reading. Impulsive visual preferred learners may respond more

effectively to a highly structured visual program similar to the

Peabody Rebus, while reflective visual preferred pupils may respond

better to the Language Experience Approach.

2. Similar investigations should be conducted with pupils in other

types of communities, and results compared with those of this study.

3. Replication of this study could be undertaken by using the original

kindergarten assessment battery and the operational definitions of

learner types but with different programs for initial reading

instruction. Auditory preferred learners might use, for example,

the Open Court Program or Distar; visual preferred learners might

use the Language Experience Approach; and learners with no sensory

modality preferences could use another basal program.

4. This study found empirical support for the widely held belief that

pupils of teachers identified as superior will achieve higher on

measures of reading vocabulary, comprehension and general reading

behavior than pupils of teachers identified as average or poor,

but it did not identify the qualities or characteristics of superior

teachers. Further research is needed to specify the qualities,

characteristics and behaviors of superior teachers.

5. Modality preference was selected as the basis for aptitude

classification in this study because perceptual skills have their

greatest spurt of development between five and seven years.

Cognitive style is suggested as the basis for aptitude classifi

cation with subjects approximately twelve years of age. It is

suggested that students with an inferential cognitive style may
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achieve higher on inferential comprehension questions; students

with an analytic style may achieve higher on factual questions;

and those with a relational style could experience the most

difficulty with all comprehension skills. Research may identify

specific teaching strategies for each cognitive style group.

Concluding Statement

The basic assumption of this study was that when initial reading

programs are selected on the basis of pupil competencies, reading

achievement outcomes will be higher. This investigation found sig

nificant differences in reading achievement outcomes between pupils

with congruent and non-congruent placement in instructional programs.

Pupils whose preferred modalities were congruent with the primary

instructional focus of the initial reading program achieved signif

icantly higher on measures of reading vocabulary, comprehension and

general reading behavior than pupils whose preferred modalities were

not congruent with the primary instructional focus of the initial

reading program.

Another emphasis of this study was upon the relationship between

teacher competence and reading achievement outcomes at the end of first

grade. As expected, pupils of teachers identified as superior achieved

significantly higher on all measures of reading behavior than pupils

of teachers identified as average or poor.
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INFORMAL INVENTORY OF
LETTER AND NUMBER RECOGNITION

Examiner's Response Sheet

Name -----------
Birthdate ---------

Room ----
C.A. ----

Part I. Letter Recognition

A. Upper Case Letters B. Lower Case Letters
Random Presentation Random Presentation

0 M 0 m

X Q x q

T L t 1

A S a s

C G c 9

P V p v

Z N z n

E K e k

B H b h

F W f w

I J i j

D Y d y

R U r u

Record + if student gives correct response.

Record student's response if it is incorrect.
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Part II. Number Recognition

Part A Ask child to count for you. Instruct him to start at 1 and
go as far as he can. Record his responses.

Part B Random Presentation of Numbers from 1-30

2 10 24

4 16 27

6 11 23

1 19 29

8 13 25

7 17 22

3 15 26

9 18 30

5 21

12 20

14 28

Record + if student gives correct response.

Record student's response if it is incorrect.



KINDERGARTEN PROFILE SHEET

77 Z 77 77~~;7/, GATES MACGINITI£ READINESS 77 j SUMJ;ARY
j

DATf
7 7 7 7 , j j j >

Age Scores Number Correct
or

PlIss-Fail

STANINE
NAME _

N.......
1.0



Attitude Survey

When its time for reading in your classroom,
which face best shows how you feel?

When your teacher reads you a story which
face best shows how you feel?

When you work with letters and sounds which
face best shows how you feel?

When you read a story by yourself which face
best shows how you feel?
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When your class goes to the library which face
best shows how you feel?

When you write a story about a place you
have visited like the zoo which face best
shows how you feel?

Which face would be most like you if your
teacher said you could have reading twice
today. and skip numbers?

This.question is make believe but let's pretend
that ol \ the books in the world were burnt and
readi.ng was forbidden which face would be
most. like you?
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Table 52

Summary Statistics from the Kindergarten
Assessment Battery for Girls and Boys

Measure Girls (N=50) Boys (N=57)

~lean S.D. Mean S.D.

Chronological Age (months) 71.1 5.22 71.5 4.33

Peabody Picture Vocabulary Test IQ 89.9 20.29 94.2 19.81

Goodenough Draw-A-Man IQ 102.6 13.15 103.6 13.31

Developmental Test of Visual-
Motor Integration PQ 99.7 13.03 1DO. 2 13.38

~epman Auditory Discrimination
Test (error score) 5.3 5.83 5.5 6.18

Illinois Test of Psycho1inguistic
Abilities (scaled score)

Visual Sequential Memory 35.3 5.42 35.1 5.47
Auditory Sequential Memory 37.8 7.14 35.2 6.03

Informal Letter and Number Survey
Letters Recognized Upper Case 22.3 7.89 22.2 5.90
Letters Recognized Lower Case 20.5 7.65 19.6 6.07
Letters Reversed 1.5 1.24 1.9 1. 51
Numbers Recognized 1-30 24.5 8.61 23.1 7.19
Numbers Reversed 0.2 0.49 0.4 1.16

Gates MacGinitie Readiness
Skills Test

Listening 4.6 1.29 4.0 1.11
Auditory Discrimination 5.6 1.66 5.5 1. 97
Visual Discrimination 5.9 1.46 5.6 1. 69
Following Directions 3.9 1. 35 4.1 1.63
Letter Recognition 7.1 1.14 6.8 1.06
Visual-Motor Coordination 6.2 1.53 5.8 1. 51
Auditory Blending 5.2 1.65 4.9 1. 63
Word Recognition 6.5 1. 91 5.8 1. 54
Total Readiness Percentile 57.3 23.28 51.3 22.64
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Table 53

Summary Statistics from the Reading Achievement Criterion
Variables and the Reading Attitude Survey for Girls and Boys

, Measure Girls (N=50) Boys (N"57)

Mean S.D. Mean S.D.

Woodcock Reading Mastery Test
Letter Identification (raw score) 37.3 7.11 33.7 7.60
Letter Identification (grade score) 4.7 3.80 3.3 2.89
Letter Identification (percentile 85.2 20.10 70.9 31.45

Word Identification (raw score) 39.8 32.33 18.2 22.14
Word Identification (grade score) 1.9 0.75 1.5 0.43
Word Identification (percentile) 42.9 37.63 17.8 25.82
Word Attack (raw score) 12.2 13.65 5.1 8.85
Word Attack (grade score) 2.5 1.57 1.7 0.78
Word Attack (percentile) 48.5 34.09 30.4 27.08

Word Comprehension (raw score) 6.9 8.39 3.1 6.67
Word Comprehension (grade score) 1.8 0.62 1.5 0.48
Word Comprehension (percentile) 31.9 30.76 17.0 25.57
Passage Comprehension (raw score) 13.3 9.35 8.5 7.44
Passage Comprehension (grade score) 2.1 0.57 1.8 0.46
Passage Comprehension (percentile) 54.3 26.42 40.4 25.45

Total Reading (raw score) 21.9 13.26 13.8 9.38
Total Reading (grade score) 2.1 0.85 1.6 0.57
Total Reading (percentile) 53.2 38.81 28.7 32.31

Gates MacGinitie Primary A
Vocabulary (raw score) 37.9 11.02 30.8 11.62
Vocabulary (grade score) 2.5 0.74 2.0 0.67
Vocabulary (percentile) 60.8 32.07 38.8 31.30

Comprehension ~raw score) 20.6 8.20 16.4 7.29
Comprehension grade score) 2.1 0.74 1.7 0.56
Comprehension (percentile) 48.9 30.50 32.8 26.86

Composite Reading (raw score) 29.5 9.27 23.8 8.89
Composite Reading (grade score) 2.3 0.71 1.9 0.58
Composite Reading (percentile) 56.1 31.42 36.0 28.64

Attitude Survey (raw score) 34.6 3.22 33.1 4.66

224



Table 54

Sunmary Statistics from the Kindergarten Assessment
Battery for Pupils in Three Instructional Programs

Measure Structural HawaH English Reading 360
Reading (N=26) Program (fl=54) (N=27)

Mean S.D. f1ean S.D. Mean S.D.

Chronological Age (months) 71.5 5.27 71.8 4.85 70.2 3.92

Peabody Picture Vocabulary Test IQ 91.9 18.18 91.8 21.56 93.2 19.32

Goodenough Draw-A-Man IQ 107.5 14.5B 101.0 13.36 103.1 10.40

Developmental Test of
Visual-Hotor Inte9ration PQ 99.2 15.61 99.6 13.27 101.3 10.47

Wepman Auditory Discrimination
Test (error score) 4.4 4.04 5.6 6.54 5.9 6.49

Il11n01s Test of Psycho11ngu1st1c
Abilities (scaled score)

Visual Sequential Memory 33.0 6.74 35.9 4.94 35.9 4.51
Auditory Sequential Ilemory 37.9 7.37 35.4 6.73 37.0 5.61

Informa1 letter and flumber Survey
Letters Recognized Upper Case 22.6 6.71 23.1 6.14 20.2 8.14
Letters Recognized Lower Case 20.4 6.89 20.5 6.17 18.7 8.03
Letters Reversed 1.7 1.47 1.8 1.41 l.G 1.35
Numbers Recognized 1-30 25.1 6.48 24.3 7.90 21.4 8.80
Numbers Reversed 0.4 1.39 0.3 0.80 0.2 0.44

Gates MacGinitie Readiness
Skills Test (stanines)

listening 4.4 1.30 4.2 1.23 4.2 1.19
Auditory Discrimination 5.4 1.79 5.9 1.86 5.0 1.66
Visual Discrimination 5.9 1.46 5.9 1. 74 5.2 1.28
Following Directions 4.0 1.38 4.1 1.49 3.7 1.63
letter Recognition 7.0 1.11 6.9 1.03 6.8 1.26
Visual-f1otor Coordination 5.6 1.46 6.1 1. 73 6.2 1.08
Auditory Blending 5.1 1.51 5.0 1. 72 5.0 1.66
Word Recognition 6.4 1.57 6.0 l.B5 6.1 1. 76
Total Readiness Percentile 55.4 23.32 56.4 22.54 48.2 23.53 N

N
U1



Table 55

Summary Statistics from the Reading Achievement Criterion Variables
and the Reading Attitude Survey for Pupils in Three Instructional Progranls

l~easure
Structural Hawa 11 Eng11 sh Reading 360

Reading (N=26) Program (N=54) (N=27)

Mean S.D. Mean S.D. Mean S.D.

Woodcock Reading Mastery Test
Letter Identification {raw score) 32.8 7.01 37.9 7.60 32.9 6.48
Letter Identification grade score) 2.8 2.21 5.0 3.83 3.1 2.90
Letter Identification percentile) 611. 1 30.01 85.7 24.74 70.5 26.62

Word Identification ~raw score) 25.5 26.36 31.3 31.05 24.9 28.85
Hord Identification grade score) 1.6 0.53 1.8 0.71 1.6 0.59
Word Identification (percentile) 26.0 31.63 32.5 35.45 26.8 34.42
Word Attack {raw score) 7.7 8.48 9.5 13.20 7.1 11.87
Word Attack grade score) 1.9 0.67 2.2 1.51 1.9 1.16
Word Attack percentile) 40.1 28.38 42.2 33.32 33.1 31.91

Word Comprehension iraw score) 3.8 6.37 5.4 8.36 5.1 7.72
Word Comprehension grade score) 1.5 0.43 1.7 0.63 1.6 0.53
Word Comprehension percentile) 20.8 26.37 25.0 29.93 24.8 30.16

Passage Comprehension ~raw score) 10.8 6.95 10.7 9.11 11.0 9.54
Passage Comprehension grade score) 1.9 0.41 1.9 0.56 1.9 0.58
Passage Comprehension (percentile) 49.1 23.33 46.1 27.08 46.2 29.74

Total Reading {raw score) 16.2 10.23 19.0 12.76 16.2 12.21
Total Reading grade score) 1.7 0.60 2.0 0.83 1.8 0.75
Total Reading percentile) 37.1 34.75 44.5 38.06 34.4 38.79

Gates ~lacGinitie Primary A
Vocabulary {raw score) 34.8 12.40 34.5 11.39 32.5 12.47
Vocabulary 9rade score) 2.3 0.73 2.2 0.75 2.1 0.77
Vocabulary percentile) 52.5 33.00 49.5 32.83 45.2 35.64

Comprehension ~raw score) 19.1 7.21 18.1 8.25 18.3 8.36
Comprehension grade score) 1.9 0.55 1.9 0.70 1.9 0.75
Comprehens ion (percent11 e) 43.5 28.66 39.3 29.81 39.3 31.16

Composite Reading ~raw score) 27.1 9.28 26.5 9.44 25.7 9.97
Composite Reading grade score) 2.1 0.60 2.1 0.70 2.0 0.73
Composite Reading (percentile) 48.5 30.84 45.2 31.10 42.8 33.57 N

Att ltude Survey 32.8 4.81 34.1 4.06 34.0 3.39 r"CJ"l



Table 56

CorrelatIonal Hatrlx of the PredIctor VarIables for Auditory Preferred Learners (H-19)

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1. Chronol09lcal Age 1.00

2. Peabody PIcture
Vocabuhry Test IQ .08 1.00

3. Goodenough Draw-
A·Il5n IQ -.20 .18 1.00

4. Developmental Task
of Vlsual-hotor
Integration -.62 .01 .38 1.00

5. Wepnl5n Auditory Ols-
crtn.lnat Ion Test
(error score) .02 -.26 -.16 .16 1.00

6. Visual Sequent la 1
Memory (ITPA) -.42 .24 .42 .40 -.07 1.00

7. Auditory SequentIal
hemory (ITPA) -.36 -.20 .35 .15 .22 .74 1.00

8. letters Recognized
Upper Case .28 .39 .29 .17 -.51 .14 .02 1.00

9. Letters Recognized
LOt,er Case .22 .41 .37 .22 -.54 \.22 .05 .98 1.00

10. Letters Reversed .14 -.01 -.20 -.16 .04 .22 .18 -.05 -.12 1.00

11. NlJlbers Recogn Ized .10 .18 .45 .40 -.64 .26 .00 .72 .78 -.03 1.00

12. Numbers Reversed .52 .20 -.06 -.22 .46 -.19 -.07 .13 .09 -.06 -.06 1.00

13. ListenIng (GHRT) .14 .48 .17 .15 -.63 .14 -.14 .56 .62 -.16 .58 -.23 1.00

14. Auditory Dlscrlm-
tnatlon (GlIRT) -.13 .47 .28 .28 -.46 .34 .03 .45 .53 ·.15 .59 .18 .44 1.00

15. Visual DiscrIm-
InatIon (GlIRT) -.23 .07 .39 .48 -.47 .21 .15 .62 .63 -.02 .60 -.30 .51 .40 1.00

16. Followln9 Illrec-
t Ions (GllRT) -.09 .55 .28 .48 -.53 .19 -.10 .58 .60 -.04 .54 .03 .66 .59 .70 1.00

17. Leller RecognitIon
(bllkT) .1~ .~U .3~ .l~ -.d .ez .01 .&5 .as .19 .75 .00 .56 .43 .11 .53 1.00

18. Vlsual·Holor toor-
dtnatlon (GHAT) .06 .31 .41 .18 -.31 .16 .13 .58 .61 -.25 .58 .01 .63 .33 .54 .60 .43 1.00

19. Auditory Blending
(G1tRT) -.12 .46 .13 .51 - .38 .29 -.20 .36 .39 .01 .42 -.30 .64 .21 .48 .60 .47 .27 1.00

20. IIord Recognition
(mlRT) -.28 .23 .53 .52 -.53 .21 .02 .37 .44 -.33 .57 .23 .36 .28 .38 .48 .28 .48 .36 1.00

21. Total Readiness
Percent11e (GHRT) -.03 .44 .41 .311 -.60 .29 .03 .76 .82 -.08 .77 -.08 .76 .71 .84 .83 .80 .66 .59 .47 1.00

Value of r stgnlflcant at p < .05 Is .37. N
N

Value of r stgnlficant at p < .01 Is .51. '.J



Table 57

Correlational I~trix of the Criterion Variables for Auditory Preferred learners (N=19)

Variables 1 2 3 4 5 6 7 8 9 10

1. letter Identification (WRMT) 1.00

2. Word Identification (WRMT) .71 1.00

3. Word Attack (WRMT) .58 .75 1.00

4. Word Comprehens ion (WRloIT) .53 .91 .66 1.00

5. Passage Comprehension (WRMT) ..74 .89 .69 .73 1.00

6. Total Reading (WRlrr) .79 .98 .81 .88 .91 1.00

7. Vocabulary (GMA) .77 .75 .66 .60 .84 .80 1.00

8. Comprehens ion (GI·IA) .71 .81 .52 .68 .85 .81 .77 1.00

9. Composite Reading (GMA) .79 .81 .63 .66 .89 .85 .97 .90 1.00

10. Attitude Survey .48 .43 .56 .28 .55 .51 .60 .39 .49 1.00

Value of r significant at p <.05 is .37.
Value of r significant at p <.01 is .51.

N
N
00



Table 58

CorrelatIonal Hatrlx of the PredIctor VarIables for Visual Preferred Learners (1/·36)

Variables 1 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21

I. ChronologIcal "ge 1.00

2. Peabody Picture
Vocabulary Test IQ -.38 1.00

3. Goodenough Draw-
A-Han IQ -.50 .35 1.00

4. Oevelopmental Test
of \"fsual-~"'tur
Integration -.48 .27 .53 1.00

5. lIepman Auditory Dis-
crImInatIon Test
(error score) .31 - .11 -.46 -.39 1.00

6. Visual Sequential
Memory (ITPA) -.37 .34 .28 .38 -.20 1.00

7. Auditory Sequential
Hemory (ITPA -.20 -.12 .18 .49 -.29 .08 1.00

8. Letters Recognized
Upper Case -.20 .49 .42 .42 -.23 .26 .06 1.00

9. Letters RecognIzed
Lower Case -.30 .52 .51 .51 -.28 .27 .10 .96 1.00

10. Letters Reversed .01 .21 -.04 -.09 -.13 .21 -.31 .26 .10 1.00
11. Numbers Recognized -.31 .41 .54 .50 -.44 .27 .26 .75 .79 .08 1.00

12. lIumbers Reversed -.07 .11 .11 -.17 .03 .21 -.04 .00 -.03 .33 -.05 1.00

13. LIstenIng -.06 .50 .16 .35 -.02 .13 .09 .50 .52 .09 .20 08 1.00

14. Auditory Dlscrlm'
Inatfon (GHRT) -.29 .54 .30 .43 -.18 .36 .15 .67 .69 .18 .64 .10 .54 1.00

15. Visual Illscrla.·
IllatIon (GHRT) -.11 .14 .22 .58 -.41 .30 .46 .44 .47 -vos .59 -.04 .29 .41 1.00

16. FollowIng DIrec-
tIons (G1lRT) -.19 .55 .48 .40 -.40 .45 .02 .56 .59 .29 .53 .04 .45 .51 .39 1.00

11. tetter Reco~nltlon
(GlIRT) -.14 .34 .41 .34 -.33 .05 .14 .11 .75 .06 .56 -.12 .40 .48 .33 .53 1.00

18. Visual-l-Iotor Coor-
dlnat Ion (GIiRT) -.05 .24 .32 .41 -.24 .15 .36 .41 .49 -.21 .46 .00 .32 .50 .43 .26 .24 1.00

19. Auditory BlendIng
(GlIRT) -.10 .50 .41 .21 -.49 .19 .05 .37 .41 .10 .30 .00 .52 .38 .16 .57 .50 .21 1.00

20. Word RecognitIon
("":Ill) -.07 .07 .30 .55 -.31 .04 .37 .44 .41 .02 .43 -.23 .42 .40 .41 .49 .50 .35 .38 1.00

21. Total ReadIness
Percentile 1G/-:llTl -.20 .50 .45 .56 -.42 .39 .30 .13 .18 .08 .69 ·.01 .60 .80 .69 .75 .15 .50 .69 .59 1.00

Value of r sIgnificant at p<.OI Is .39. N
N
to



Table 59

Correlational Matrix of the Criterion Variables for Visual Preferred learners (N=36)

Variables 1 2 3 4 5 6 7 8 9 10

1. letter Identification (WRMT) 1.00 .

2. Word Identification (WRMT) .69 1.00

3. Word Attack (WRm) .56 .85 1.00

4. Word Comprehension HIRMT) .60 .82 .75 1.00

5. Passage Comprehens ion HIRMT) .65 .86 .79 .81 1.00

6. Total Reading (WRMT) .74 .97 .90 .88 .91 1.00

7. Vocabulary (GMA) .57 .80 .65 .54 .76 .77 1.00

8. Comprehension (GMA) .55 .86 .70 .75 .78 .84 .78 1.00

9. Composite Reading (GMA) .59 .87 .71 .66 .82 .85 .96 .92 1.00

10. Attitude Survey .16 .26 .19 .13 .12 .22 .04 .22 .12 1.00
-

Value of r significant at p <.01 is .39.

N
W
a





Table 61

Correlational 11atrix of the Criterion Variables for Learners with No Modality Preference (N=52)

Variables 1 2 3 4 5 6 7 8 9 10 ,

1. Letter Identification (WRMT 1.00

2. Word Identification (WR~rr) .66 1.00

3. Word Attack (WRMT) .53 .92 1.00

4. Word Comprehension (WRMT) .53 .89 .88 1.00

5. Passage Comprehension (WR~rr) .57 .89 .86 .86 1.00

6. Total Reading (WRMT) .69 .90 .94 .91 .92 1.00

7. Vocabulary (G~~) .68 .78 .66 .65 .74 .78 1.00

8. Comprehension (G~~) .61 .90 .84 .80 .87 .90 .84 1.00

9. Composite Readin'l (Gr·~) .68 .86 .76 .73 .83 .86 .97 .94 1.00

10. Attitude Survey .18 .25 .16 .11 .13 .20 .40 .01 .32 1.00

Value of r significant at p <~ol- is .33.

N
W
N
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