PREDICTIVE ANALYSIS OF EPSF KINDERGARTEN
SCREENING MEASURES TO GATES MACGINITIE
READING TESTS PERFORMANCE IN
FIRST GRADE STUDENTS

By

GREGORY WAYNE REED
Bachelor of Science
Southwestern Oklahoma State University
Weatherford, Oklahoma
1973

Masters of Education
Southwestern Oklahoma State University
Weatherford, Oklahoma
1974

Submitted to the Faculty of
the Graduate College of the
Oklahoma State University
in partial fulfillment of
the requirements for
the degree of
DOCTOR OF PHILOSOPHY
December, 1995



Thess
1494 D
1% %’Qtép



PREDICTIVE ANALY SIS OF EPSF KINDERGARTEN
SCREENING MEASURES TO GATES MACGINITIE
'READING TESTS PERFORMANCE IN
FIRST GRADE STUDENTS

Thesis Approved:

S s/

& The Adwsor

M/é/&é@@\

I/

C’M orvnn (- Colllen.

Dean of the Graduate College



ACKNOWLEDGMENTS

I am grateful for this opportunity to formally extend my thanks to all those
who have been so supportive and helpful throughout my professional and
personal life in the pursuit of this great undertaking. To my mother and brother, |
give my thanks for their enduring belief throughout my life in the love of learning
and their ever present quest for personal exceilence in all tasks attempted.

| wish to thank Dr. Kay Bull, my doctoral committee chairman and advisor,
for his helpful, yet sometimes painful, advice that always in the end contributed
greatly to the thoroughness and direction of this study. To Dr. Bob Davis and Dr.
Joe Pearl many thanks for their willingness to be on my doctoral committee as
well as their supportive comments and suggestions. | would especially like to
thank Dr. Ruth Tomes for her support and willingness to continue on my
doctoral committee at the later stages of my dissertation, despite the potential
inconvenience after her change of job location.

My deepest gratitude to Dr. Dale Feuquay, Applied Behavioral Studies
(ABSED) Department Head at Oklahoma State University, for those hours of
consultation and his patience in 'helping me through my struggles with statistical
theory ahd its application in my study. Many thanks to Ms. Iris McPherson, for
her data analysis expertise and suggestions during the computer analysis
phase of my research. My gratitude to Dr. David Mcintosh, my former doctoral
committee chairman, who helped me during my initial dissertation idea
formulations. His love of research and helpful ideas were inspiring.

| would like to now formally recognize Dr. Paul Warden, Director of the
Oklahoma State University School Psychology Program, for his many yearé of
leadership in the field of school psychology and his inspiration that lead me to
begin my quest at Oklahoma State University in my chosen field initially aimost

A



twenty years ago. How does one thank someone who has been such a major
influence in their professional lifte? Dr. Warden was always available throughout
the years with helpful advice and a steadfast beliet in my professional potential,
even at times when | doubted myself. _ |

To my loving family, how can | find the words to express my gratitude for
their love and support during this arduous dissertation and doctoral process. To
my loving wite, Debbie, | can only give my love and heartfelt thanks for her
tolerance, love, emotional support and efforts in those long hours of reading
dissertation copy and helping with all those extra annoying details throughout
my "Ph.D years". To my children, those near and those far way, know that |
dedicate this effort to you in the belief that through our example, we as parents,
help shape the lives of our loved ones.

Dedicated to
Amanda, Stephanie and Chris



TABLE OF CONTENTS

Chapter Page
l. INTRODUCTION . . . . . . .. . e 1
Background .. ............ I 1
SignificanceofStudy . . . . . . ... ..o oo L 8
Problem Statement . . . . ... ... ... ... L. 11
ResearchQuestions. . . . . ... .. ... ..... S 12
Assumptions . . . . . . ... 13
Limitatons . . . . . . .. .. .. .. .. 13
Organizationof Study . . . . ... ... ... ......... 15
1. LITERATUREREVIEW . . . . . . .. ... . . o 16
Overview . . . . . . . . . . e 16
Kindergarten Screening . . . . . .. ... ... . ... .... 16
Limitations of Kindergarten Screening. . . . . . . .. .. .. 18
Kindergarten ScreeningTests . . . .. ... ... ...... 20
Predictive Validity of Kindergarten Screening Tests . . . . . 27
Kindergarten Prediction of Later Academic
Achievement . . .. ... ... ... ... ....... 29
Early Prevention of School Failure (EPSF). . . . . ... .. 36
EPSF Program Components . . . . ... ... ........ 37
EPSF Summative Evaluation Studies of the
- EPSF TreatmentProgram . . . . .. ... ....... 40
Independent Studies of the EPSF Treatment
Program . . ... ... ... .. ... ... .. ... . 43
EPSF Screening Battery Research . . . . . ... ... ... 43

Summary. . . ... e 47



Chapter , Page

L. RESEARCHMETHODOLOGY . .. ... .. ... ......... 52
Subjects . . ... ... . 52
Instrumentation Overview . . ... ........... ... 53

Peabody Picture Vocabulary Test - Revised . . . . . 54
Developmental Test of Visual Motor

Intergration . . . ... ... .. ... ... 55

EPSF.DrawAPerson ... ... ... ........ 56

EPSF . Motor ActivityScale. . . ... . .. ... .. .. 58

EPSF . Preschool Language Scale . . . . . . . . .. 61

Gates MacGinitie Reading Tests (Third Edition) . . . 64

Design . ......... e e e e e e e 67

Procedures . . . . . ... ... i 67

DataAnalysis . . . . .. ... .. ... ... . .. . 0., 69

V. RESULTS . . . . . . . e 75
Introduction . . ... ... ... .. ... 75

Question One - 5 EPSF Screening Tests as

Predictors of Future Gates MacGinitie

Reading Achievement . . . . . ... ... ....... 76
Question Two - 5 EPSF Screening Tests and

8 EPSF Subtests as Predictors of Future

Gates MacGinites Reading Achievement . . . . . . . 86
Question Three - 7 EPSF Developmental Modality

Scores as Predictors of Future Gates

MacGinitie Reading Achievement . . . . . . . . . .. 96
Summary . ... e 106
QuestonOne . . . ... ... ... ... ........ 106
QuestionTwo . . . . . . . .. .. .. ... ... ... 108
QuestionThree . . . . ... ... ... .. ....... 113

Vi



Chapter Page
V. DISCUSSION, SUMMARY and CONCLUSIONS . . . . . . . .. 117
PurposeofStudy . . . . ... ... ... ... ... ... ... 117
Methodology. . . . . . . . . . . . . 119
Discussion . . . . . . . . .. e 121
ResearchQuestionOne . . . . ... .. ... ... ..... 121
Research QuestionTwo . . . . ... .. S 124
ResearchQuestionThree . . . . .. .. ... ... ..... 127
Summary ... e e 130
Conclusion . .. ... ... . . ... ... .. 140
LITERATURECITED . . . .. . . . . e 143
APPENDIXES . . . . . . . . . e 152
APPENDIX A- EPSF Generated Screening Profile . . . . . .. 153
APPENDIX B - 1993 EPSF Project Director Written
Correspondence regarding 1992 - 1996
Longitudinal Study of EPSF Treatment
Effects Research (using the Gates
MacGinitie Reading Tests) . . . . ... ... ... 155
APPENDIX C - Pearson Intercorrelation Matrix of the
5 Screening Battery EPSF Tests . . . . . . . .. 158
APPENDIX D - Pearson Intercorrelation Matrix of the
5 Screening Battery EPSF Tests and 3
Gates MacGinitie Reading Scores . . . . . . . .. 160
APPENDIX E - Canonical Function Coefficients
of the 5 EPSF Test Scores and
Gates MacGinite Vocabulary and =
ComprehensionScores . . . . . ... ... ... 162

APPENDIX F - Pearson Intercorrelations Between Gates
MacGinitie Total Reading, Vocabulary
and ComprehensionScores . . . .. .. ... 164

vii



APPENDIXES . . .. ... .. ... e e

APPENDIX G -

APPENDIX H -

APPENDIX | -

APPENDIX J -

APPENDIX K -

APPENDIX L -

Pearson Intercorrelations Matrix of the
8 EPSF Battery Subtests and 3 Gates

MacGinitie Reading Scores . . . . . . . . . ..

Canonical Function Coefficients of the
5 EPSF Screening Battery Tests and

8 EPSF Subtest Scores and the Gates
MacGinite Vocabulary and

Comprehension Subtest Scores . . . . . . .

Supplemental Multiple Regression Analysis
to Determine the Total Amount of Variance
in Gates MacGinitie Reading Achievement
as Predicted by 13, 11 or 8 EPSF

Independent VariableSets. . . . ... .. ...

Supplemental Multiple Regression
Comparisons of the Most Significant (i.e.
Sign.of F Change) 13, 11 or 8 EPSF
Variable Sets as Predictors of Gates

MacGinitie Reading Achievement . . . . . ..

Canonical Function Coefficients
of the 7 EPSF Modality Scores
and Gates MacGinitie Vocabulary and

Comprehension Scores . . . . .. .. .....

Institutional Review Board Approval . . . . . .

viii



Table

1

LIST OF TABLES

Pearson Intercorrelation Matrix - 373 Subjects . . . . . . . ..

Canonical Results of the 5 EPSF Screening Battery
Composite and Gates MacGinitie Vocabulary

and Comprehension Subtests Composite . . . . . . .

Canonical Variate Structure Coefficients of the 5
EPSF Test Scores and Gates MacGinite

Vocabulary and Comprehension Scores . . . . . . . .

Betas, b - Weights, Standard Errors, t - Ratios and p
Values for Gates MacGinitie Vocabulary Scores as

Predicted by the 5§ EPSF Screening Battery Tests . . .

Multiple Regression Results for Gates MacGinitie
Vocabulary Scores as Predicted by the 5 ESPF

ScreeningBatteryTests . . . . ... ... ........

Betas, b - Weights, Standard Errors, t - Ratios and p
Values for Gates MacGinitie Comprehension
Scores as Predicted by the 5 EPSF Screening

Battery Tests e e e e e e e e e e

Multiple Regression Results for Gates MacGinitie
Comprehension Scores as Predicted by the

5 EPSF Screening Battery Tests . . . . ... ... ...

Betas, b- Weights, Standard Errors, t - Ratios and p
Values for Gates MacGinitie Total Reading
Scores as Predicted by the 5 EPSF Screening

BafteryTests . . . . . . . ... .. ... ... ...,



Table

10

11

12

13

14

15

16

17

Multiple Regression Results for Gates MacGinitie
Total Reading Scores as Predicted by the

5 EPSF Screening Battery Tests . . . . . . . ... ...

Canonical Results of the 5 EPSF Screening Tests and
8 EPSF Subtests Composite and the Gates
MacGinitie Vocabulary and Comprehension

SubtestsComposite . . . . ... ... ... ... ... .

Canonical Variate Structure Coefficients of the 5 EPSF
Screening Battery Tests and 8 EPSF Subtest
Scores and the Gates MacGinite Vocabulary and

Comprehension SubtestScores . . . . . . ... .. ..

Betas, b - Weights, Standard Errors, t - Ratios and
p Values for Gates MacGinitie Vocabulary
Scores as Predicted by the 5 EPSF Screenng

Battery Testsand 8EPSF Subtests . . . . . . ... ..

Multiple Regression Results for Gates MacGinitie
Vocabulary as Predicted by the 5 EPSF

Screening Battery Tests and 8 EPSF Subtests . . . .

Betas, b - weights, Standard Errors, t - Ratios, and
p Values for Gates MacGinitie Comprehension
Scores as Predicted by the 5 EPSF Screening

Battery Tests and 8 EPSF Subtests . . . . . .

Multiple Regression Results for Gates MacGinitie
Comprehension as Predicted by the 5 EPSF

Screening Battery Tests and 8 EPSF Subtests . . . .

Betas, b - Weights, Standard Errors, t - Ratios and
- p Values for Gates MacGinitie Total Reading
Scores as Predicted by the 5 EPSF Screening

Battery Testsand 8 EPSF Subtests . . . . . .. .. ..

Multiple Regression Results for Gates MacGinitie
Total Reading as Predicted by the 5 EPSF

Screening Battery Tests and 8 EPSF Subtests . . . .

Page



Table

18

19

20

21

22

23

24

25

26

Pearson Intercorrelation Matrix of the3 Gates MacGinitie
Reading Scores, EPSF Screening Battery Test
7 EPSF Developmental Modality Scores

and8EPSFSubtests. . ... ... ............

Pearson Intercorrelation Matrix of the 3 Gates MacGinitie
Reading Scores and the 7 EPSF Developmental

ModalityScores . . . . . .. . .. .. ... .. ... ...

Canonical Results of the 7 EPSF Derived Modality
Scores Composite and the Gates MacGinitie
Vocabulary and Comprehension Subtests

Composite. . . . ... ... ... . ... . .. ... ...

Canonical Variate Structure Coefficients of the 7 EPSF
Modality Scores and Gates MacGinitie Vocabulary

and ComprehensionScores . . . .. ... ... ....

Betas, b - Weights, Standard Errors, t - Ratios and
p Values for Gates MacGinitie Vocabulary
Scores as predicted by the 7 EPSF

Developmental Modality Scores . . . . . . .. ... ...

Multiple Regression Resulits for Gates MacGinitie
Vocabulary as Predicted by the 7 EPSF

Developmental Modality Scores. . . . . ... ... ...

Betas, b - Weights, Standard Er'rors, t - Ratios and
p Values for the Gates MacGinitie Comprehension
Scores as Predicted by the 7 EPSF Developmental

ModalityScores . . . . ... .. ... ... .. ... ..

Multiple Regression Results for Gates MacGinitie
Comprehension as Predicted by the 7 EPSF

Developmental Modality Scores . . . . ... ... ...

Betas, b - Weights, Standard Errors, t - ratios and
p Values for Gates MacGinitie Total Reading
Scores as Predicted by the 7 EPSF Developmental

ModaltyScores. . . . .. .. ... ... ... . .....

Xi

Page



Table Page

27  Multiple Regression Results for Gates MacGinitie Total
Reading as Predicted by the 7 EPSF Developmental
ModalityScores . . . . . . ... ... .. ... ... .. 105

Xii



Chapter 1

Introduction

Background

Early identification of potential learning probléms has been a growing
area for research and programmatic implementation since the 1960's.
Renowned developmental psychologists Jean Piaget and Benjamin Bloom
helped raise awareness of the issue of early problem identification in young
children by researchers, the general public and governmental agencies
throughout the United States.

Developmental psychology's major contribution to the literature is the
concept of the significance of preschool years to later subsequent learning.
Bryant ( 1991) stated "Piaget (1952) suggests that a full understanding of human
knowledge could be gained through the study of its formation and evolution in
childhood", (p. 3). Bloom (1964) commenting on intellectual growth stated "fifty
percent of development takes place between conception and age 4" (p. 88).
Bryant (1991) reported that Bruner (1980) commented " the importance of
early childhood development to the intellectual, social and emotional growth of
human beings is one of the most revolutionary discoveries of modern times" (p.
3).

Federal legislation in the 1960's was instigated in response to increased
public awareness generated by the growing body of research on early
identification of disabling conditions in infants and preschoolers. The federal
government's push for early intervention programs for children resulted in
funding of the 1964 Child Health and Mental Retardation Act as well as the
Head Start and Follow Through programs. Nuttal, Romero and Kalesnik (1992)
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attribute the development of Head Start and Follow Through programs as
creating "a need for preschool tests for diagnosis, monitoring and program
evaluation", (p. 6).

Other significant federal legislation regarding early intervention
programs included in 1967 the Early Prevention Screening Diagnosis and
Treatment Program (EPSDT) that established Handicapped Children's Early
Education Model Prograrhs and Child Service Demonstration Projects (Kelly &
Surbeck, 1983). Subsequent significant federal legislation included the
Handicapped Children's Early Education Assistance Act of 1968, Public Law
93-380 established Child Find Legislation in 1974, Public Law 94-142 in 1975
required schools to provide intensified services to all severely disabled children
below the age of five, and Public Law 99-457 in 1986 required the provision of
public school services for disabled children three to five years old and children
birth through three in designated high risk developmental areas (Paget, 1990).

State governments have followed the lead of federal mandates through
creating required developmental screenings for three to six-year-old children in
more than 25 states (Meisels, 1987). Minnesota in 1977 was'the first state to
have comprehensive free screening to all kindergarten children just two years
éfter the passage of 94-142 (Ysseldyke, Thurlow, O'Sullivan & Bursaw, 1986).
Implementation of state and federal legislation for identified at-risk preschoolers
generated dramatic yet varied statements regarding the U. S. incidence of at-
risk children for potential school failure. These comments include: (1) "9.5
million children or 12% of the school population are impaired by physical,
mental or emotional problems" (Liechtenstein and Ireton, 1984, p. 1), (2)
Catterall and Cota-Robles (1988) stated "20 million school age children are at-
risk of having school problems" (Roth, McCaul, & Barnes, 1993, p. 348 ); (3)
Levin (1985) states "one third of U.S. children are educationally at-risk" (Roth,
et al. 1993, p. 349 ). Finally, Olson (1991) stated as many as 40% of U.S.
children began school at-risk for school failure.



Advocates for early identification of learning difficulties base their
argument on assumptions that: 1) early experience is important to later
development, and 2) prevention of predicted learning failure can be done
through early intervention. Adelman (1982) effectively sums up this point by
stating " prevention and intervention in the earliest stage of a problem seems as
having the potential for being more effective and economical than later
remediation” (p. 255). Also, 3) young children's behavior is susceptible to
change (Mercer, Algozzine & Trifiletti, 1979). Slavin, Karweit, and Wasik (1994)
adds 4) that early identification can be more cost effective than later
intervention. For example, he states that early intervention can potentially
reduce costs of student grade retention in schools up to $5,000 a year per child.
Early intervention to increase children's potential for positive change has been
widely advocated (Adelman, 1982; Bailey & Wolery, 1989; McGowen, 1991;
Ysselkyke, Thurlow, O'Sullivan, & Bursaw, 1986).

Specific benefits of screening preschool children noted by Bailey and
Wolery (1989) included individualized program planning, diagnostic placement,
program placement, evaluation decisions, and differentiation of at-risk as
compared to normal preschool children. Despite the noted needs and benefits
of preschool screenings, there exists "no acceptable standards that allow for
universal comparison of children's progress" (Mcloughlin & Rausch, 1990).
Preschool test and program developers have generated varied materials to
meet the demands for effective early identification and' intervention with
preschool children.

The initial enthusiastic efforts by schools and other social agencies for
early identification and remediation of potential learning problems have
resulted in some definite criticisms in the research literature. Adelman (31 982)
comments on widespread applicatioh of screening procedures as "ahother
example when pressure and enthusiasm for new procedures have led to
inappropriate extrapolation of research findings and premature applications" (p.
255).



Specific criticisms of early childhood screenings include the potential for:
(1) premature labeling (Adelman, 1982; Barnes, 1982; Garner, 1993;
Lichtenstein & Ireton, 1984; Mercer, Algozzine, & Trifiletti, 1979; Paget & Nagle,
1986; Thurlow, O'Sullivan & Ysseldyke, 1986); (2) limited generalization of
results (Lichtenstein & Ireton, 1984; Miller & Sprong, 1986; and McGowen,
1991); (8) difficulty in handling the issue of rapid developmental change by
preschool children (Barnes, 1982; Lichtenstein & lreton, 1984; Zeitlin, 1976)
and (4) stress in young children through screening procedures (Elkind, 1989).
Mcioughlin and Rausch (1990) stated it is likely that most, if not all, the data
obtained from children screenings are underestimates because of their
unsophisticated test taking skills, heavy loading of verbal items with higher
frequency of undeveloped language skills in children, motivational errors, and
test rapport issues with younger children.

Notable early research on screening tests focused on surveys and
reports of the psychometric merits of the rapidly generated number of screening
instruments credited to potentially assess young children's learning abilities. A
1971 UCLA study of preschool and kindergarten assessment instruments
including 120 preschool tests (having 630 total subtests) found "only seven
subtests were rated as providing good measurement validity" (Kelley &
Surbeck, 1983, p. 12). Joiner (1977) conducted a survey of 177 New York state
schéol districts and found 151 different procedures and/or tests utilized for
preschool screening with only 16 having "even marginal reliability and validity".

During the 1980's research efforts continued on the psychometric
qualities of screening tests. Meisels (1987) reported a 1984 Michigan
Department of Education survey of 111 tests used for preschool, kindergarten,
and pre-first grade level programs. "Fewer than ten of these tests were
appropriate in terms of age and purpose to which they were put to" (Meiselis,
1987, p. 5). Lehr, Ysseldyke and Thurlow (1987) evaluated 109 different
preschool tests used by 54 United States Early Education Programs for
Handicapped Children (ages birth to six years). Lehr, et al. (1987) found that of

4



the 19 most used tests only three tests had "technically adequate norms, validity
and reliability" (p. 397). A 1992 review of eight screening tests found only four
were standardized nationally and appropriate for most children (Nuttall, Romero
& Kalesnik, 1992). |
 Adelman (1982) commented that:

Screening is much in demand for identifying

learning problems at an early age. A climate

has been established when both consumer

and supplier are less critical than they should

be in evaluating the validity of proposed and

prevalent procedures. (p. 255)

The basic properties and criteria for a good developmental screening test
have been discussed at Iength in the literature including such areas as
standardization, reliability, validity, item gradients and test floors (Bracken,
1987). Recommended test-retest and interrater reliability coefficients of .8 are
suggested (Lichenstein & ireton, 1984; Rosenkoetter & Wanska, 1992; Salvia &
Ysseldyke, 1991). Predictive validity is one of the major issues in screening
tests. Satz and Fletcher (1988) state one of the most frequent problems with
preschool screenings is "inadequate assessment of predictive utility of
screening devices" (p. 24). The importance of predictive validity issues in
preschool screening programs was summarized by Satz and Fletcher (1979),
stated "The predictive value of preschool screening programs is directly related
to the predictive error rate of the measures employed” (p. 45). Meisels (1989)
stated, "developmental screening tests are in widespread use but few reliable
and valid tests are available" (p. 578).

The Early Prevention of School Failure (EPSF) is a nationally vaIidated
preschool developmental screening program designed to prevent school failure
through early identification of four to six year-old children's developmental skills
and learning styles (Werner, 1990). EPSF was developed in 1971, nationally
validated originally in 1974, again in 1977 with Chapter | and migrant children
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five foreign countries" (Werner, 1990, p. vi).

EPSF consists of two major program components: 1) a preschool
screening battery; and 2) a recommended developmentally appropriate
supplemental curriculum for kindergarten and first grade. The first grade
curriculum is known as On The Road to Success in Reading and Writing |
(Success) and was nationally validated by the National Diffusion Network
(NDN) in 1990 (EPTW, 1994). This program is designed to provide
supplemental intervention to deal with each child's instructional learning
modalities as determined from the EPSF screening battery. The Success
curriculum focuses on reading and writing skill development and has been
used "in 50,000 classrooms over a period of ten years" (Werner, 1991, p. 4).
The EPSF program was approved in June 1990 by the U.S. Department of
Education as an "exemplary education program" (Betz, 1990). The EPSF
Success program is well accepted and widely used by public school systems.
However, the initial EPSF screening battery has had very limited predictive
validity research in the literature. Only a total of 12 studies on the EPSF
program could be found in the literature dating 1984 through 1994. Only four
EPSF independent studies involving the predictive validity of the EPSF
screening battery were found.

The EPSF screening battery consists of five test instruments includving
the Peabody Picture Vocabulary Test Revised (PPVT-R), the Preschool
Language Scale (EPSF.PLS), the Motor Activity Scale (EPSF.MAS), the Draw-
A-Person Test (EPSF.DAP), and the Developmental Test of Visual Motor |
Integration (VMI) as noted by Werner, 1990. The purpose of the screenings is to
"determine the developmental levels of modality skills needed for readingfand
writing" (Werner 1990, p. i). The tabulated total five EPSF test scores incluéding
three MAS and five PLS subtests together generate seven modality area
scores. These seven EPSF modality areas are designated: Receptive
Language (RL), Expressive Language (EL), Auditory (AU), Visual Memory (VD),
Visual Discrimination, Fine (FM) and Gross Motor (GM) skills. |
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EPSF authors speak of the significance of diagnosing "moderate need"
or "considerable need" children. "Moderate need" is defined as one year
below chronological age in one of the seven EPSF modality areas.
"Considerable need" is defined as two years below chronological age in two of
the seven EPSF modality areas (Werner, 1990). A computer generated EPSF
screening profile (see Appendix A) compares the preschool child's obtained
test results and test norms to determine the supposed significant strengths
and/or noted " moderate or high risk" of the child in any of the seven defined
modality areas. The profile supposedly is used as an measure of the potential
for the individual child's eventual school success or failure (Werner, 1990) .

There has been previous research in the literature on preschool
prediction of later academic achievement. Notable examples are Mercer,
Algozzine and Trifiletti's (1979) review of 15 studies and Horn and Packard's
(1985) meta-analysis of 58 studies in reading from 1960 to 1980. A significant
recent meta-analysis by Tramontana, Hooper and Selzer (1988) reviewed a
total of 74 studies published from 1973 to 1986 regarding preschool measures
and their predictability of later academic achievement, especially reading and
math. Tramontana, et al. (1988) found that overall reading prediction had "little
agreement among investigators as to the relative effectiveness of cognitive,
verbal, and perceptual-motor measures in predicting subsequent reading
performance" (p. 101). They found significant predictive relationships when
cognitive, verbal and perceptual-motor measures were combined.

The Gates MacGinitie Reading Test is a well known reading
achievement measure originally developed in 1926 and was revised most
recently for the third time in 1989. The recently revised Gates MacGinitie
Reading Test (Third Edition) contains nine levels "to assess student ‘
achievement in reading skills from kindergarten through grade 12" (Graham,
1990, p. 21) . The Gates MacGinitie Reading Test yields three scores: Reading
Vocabulary, Reading Comprehension and Total Reading. The current study
deals with the predictive validity of the EPSF kindergarten screening battery,
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including its tests, subtests and resultant modality scores, as predictors of later
first grade Gates MacGinitie reading achievement.

Significance of Study

A current review of the literature pertaining to the EPSF screening
battery finds very limited validity research despite its use with kindergarten and
first grade children. Most recently, Gridley, Mucha and Hatfield (1995) in their
discussion of preschool screening mentioned 15 "commonly used screening
instruments" including the EPSF. Gridley, et al. (1995) mentioned only 3 of the
15 reviewed screening tests and test batteries met all six defined test selection
criteria. "Evidence of adequate standardization and psychometric" was one of
the six defined test criteria. Only 4 of the 15 reviewed screening tests met this
criteria - the EPSF was not one of these.

‘A total of 12 independent studies with the EPSF program were found in
the literature dating from 1984 through 1994, despite its supposed widespread
use as an exemplary treatment program. The majority of these studies, noted on
page 43 of Chapter Il, based their research on the effects of the EPSF treatment
program as measured by end of school year achievement testing in
kindergarten, first and/or second grades. The majority of the achievement test
measures involved the lowa Test of Basic Skills (ITBS) or California
Achievement Test (CAT) with isolated studies using the Scholastic
Achievement Test (SAT), Wide Range Achievement Test (WRAT), or locally
designed measures. Teacher ratings, special education referrals, and grade
retentions were also used as follow-up dependent variables study measures.

These 12 independent EPSF studies did not use the entire EPSF bjattery
as a pre-test, usually eliminating the EPSF.MAS and the EPSF.PLS due to no
published extensive standardization of these instruments until 1992. Even the
intermittently released EPSF staff research on the program, typically used only
the VMI, PPVT and EPSF.PLS for gain score comparisons in their preferred pre-
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post single group research design used through the mid 1980s. No
independent studies were found that looked at using an independent variable
involving the EPSF.PLS and EPSF.MAS subtests (total of 8) in predicting future
reading success | |

Validity research has been done independently over the years on the
PPVT and VMI assessment instruments. Previous independent research on the
EPSF battery specifically involved only five studies in the literature with Terbush
(1990), Bryant (1991), and Roth, et al. (1993) using canonical analysis or
discriminant analysis to look at the predictive validity of the EPSF screening
instrument. Roth, et al. (1993) was found to be the only independent EPSF
predictive validity study that used the entire EPSF screening battery and EPSF
modalities (but the researchers combined both Visual Discrimination (VD) and
Visual Memory (VM) modalites into a single "Visual" modality for their
research). McConnell (1986) did conduct discriminant analysis of the EPSF
battery using 116 students involved in the EPSF treatment program. However,
McConnell (1986) excluded the EPSF.DAP subtest results in the predictive
analysis of the subjects' kindergarten year end EPSF and Metropolitan
Achievement Test (MAT) testing.

The significance of the present study is to generate predictive validity.
research on the entire EPSF screening battery including all five tests, eight
subtests and their resultant seven modality scores. The relationship of the
EPSF screening battery to the Gates MacGinitie test, a widely used reading
screening test, needs to be explored. Previously limited preschool kindergarten
screening of predicting Gates MacGinitie has occurred.

The only documented attempt at EPSF screening battery comparisons to
the Gates MacGinitie was done in preliminary research by EPSF staff during
1979 through 1982 (Strand & Werner, 1981). Computed Gates MacGinitie géin
scores for defined "moderate" and "considerable need" kindergarten students
were compared with a control group of non-EPSF treatment children. A one
year gain in overall total Gates MacGinitie reading achievement test score was
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noted for the experimental versus the control group (Driscoll, 1992). However,
the study was published in EPSF staff literature with limited discussion of the
number of subjects in the study which was composed of "five pairs of
experimental and control subjects from each school” (p. 37), but "in some cases
less than five pairs were used" (Strand & Werner, 1981, p. 37). Other limitations
of the Strand and Werner (1981) study included the use of the Gates MacGinitie
Total Reading score without consideration of Gates MacGinitie Comprehension
and Vocabulary scores and the exclusion of the EPSF.MAS, EPSF.PLS and
EPSF.DAP subtests from the EPSF Battery, in effect eliminating 60% of the
screening battery from the study.

Correspondence during 1993 with Dr. Werner and EPSF staff resulted in
discovery of a ongoing current EPSF Project Office 1992-96 longitudinal study
of the treatment effects of the EPSF intervention program with the Gates
MacGinitie Reading Test as a major component of the study (see Appendix B).
The present study by this author involves the predictive validity of the entire
EPSF screening battery, its 8 subtests and 7 generated developmental
modality scores. No current research on the treatment effects of the EPSF
program was done in this study.

The current study would add to the anticipated developing literature on
the relationship between the EPSF screening battery (its tests, subtests and
resultant developmental modalities) and the Gates MacGinitie Reading Test.
The three previous predictive validity studies of the EPSF Battery used: 1)
limited samples with a maximum of 190 subjects, and 2) the most recently
obtained EPSF screening data was in 1990 by Agostin (1993). Further current,
more extensive predictive validity research on the EPSF screening tests and
modality areas as compared to traditional reading achievement test results is
needed due to the EPSF supplemental curriculum emphasis on reading skill
development. More sophisticated predictive validity comparisons of EPSF
screening data with future reading achievement is needed.
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Problem Statement

The EPSF screening battery has been used for over twenty years as the
primary defined "diagnostic" component of the overall EPSF public séhool
intervention program designed to focus on reading and writing skill acquisition.
Yet very limited research has been done on the predictive validity of the EPSF
screening battery 5 tests ,its 8 subtests and its derived 7 modality scores as
potential predictors of future reading success. Meisels, Wiske and Tivnan
(1984) stated "most developmental screening instruments provide extremely
limited validity information and very few describe the relationship between
screening data and later school performance", (p. 25). No previous noted
independent research on the entire EPSF screening battery, its subtests and
modalities to predict any type of academic achievement could be found in the
literature.

“Previous noted independent research on the EPSF screening battery
was overall critical of the EPSF generated EPSF.DAP, EPSF.MAS and EPSF.
PLS lack of psychometric merit. No previous noted research was found that
could effectively look at the potential predictive validity of these three EPSF
generated screening battery tests. Previous research on the EPSF screening
battery has frequently omitted the EPSF.MAS and EPSF.DAP data or minimized
the contribution of these two tests in the EPSF research studies. Does the
addition of the EPSF generated three screening test battery tests contribute to
the predictive capabilities of the other two well documented EPSF screening
tests included in the EPSF screening battery, namely the PPVT-R and VMI ?

- No previous independent studies were noted in the literature regarding
the predictive validity of the EPSF screening battery three MAS subtests and
five PLS subtests. What is the extent to which the inclusion of the 3 EPSF.MAS
subtests and 5 EPSF.PLS add, if any, to the predictive validity of the PLS Total
test score and MAS Total test score for predicting future reading success? Do
all or any of the 3 EPSF MAS or 5 EPSF.PLS subtests contribute significantly to
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the predictive validity of the EPSF screening battery?

Previous literature on the 7 EPSF derived modality scores has found
varied significance of the predictive validity contributions of some of the
modality scores. For example, Receptive Language (RL) has been discussed as
a significant predictor of future reading success in some EPSF screening
battery predicted reading tests studies. To what extent do all or any of the
seven EPSF derived modality scores predict future reading achievement as
measured by the Gates MacGinitie Reading Test?

Research Questions

The purpose of this study, conducted in a midwestern town, is to
examine the predictive validity of the 1990, 1991 and 1992 school year
entering Kindergarten students' results from the EPSF screening battery 5
tests, its 8 subtests and resultant 7 derived modality scores as predictors of
future school achievement as measured by Gates MacGinitie (Form K, Level 1)
testing at the end of first grade. This study will examine:

1. What is the degree to which the kindergarten age administered EPSF

screening battery 5 tests are related to and predict future, end of
first grade, Gates MacGinitie reading achievement?

2. What is the extent to which the kindergarten age administered EPSF
screening battery 8 subtests are relate to and contribute to the
EPSF basic screening battery 5 tests' prediction of future, end of
first grade, Gates MacGinitie reading achievement ?

3. What is the degree to which the kindergarten age administered EPSF
screening battery generated 7 individual developmental modality
scores are related to and predict future, end of first grade, Gates
MacGinitie reading achievement?
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Assumptions

This study is based on the assumption that developmental screening
tests should have good reliability and predictive validity as part of their
psychometric properties. Early detection of children with potential high risk for
academic problems is assumed to be an essential prerequisite to maximize a
child's academic success. Success in reading is assumed to be essential for
overall academic success.

Anderson (1985) stated that the EPSF "developmental profile is used to
determine the student's learning style and facilitate development of the
classroom modality instructional program™ (p. 1). Effective prediction of
potential reading success in kindergarten through diagnosis of a child's
individual developmental style is assumed by EPSF test developers and some
researchers in the literature to be valued educational information. It is assumed
that the EPSF test developers base the majority of their EPSF program's =
component outcomes on the initial EPSF "diagnostic" program component that
generates their developmental profile from the EPSF screening battery's
derived 7 modality scores. Werner (1990) stated " the EPSF national validated
program identifies each child's developmental levels and iearning styles for the
teacher initiated child centered, developmentally learning experiences in the

classroom”, (p. 1).
Limitations

This study deals only with a sample population of public school children
from a midwestern community of approximately 35,000 people. Generalization
of results beyond the identified sample population should be done with caution.
The current study is limited to determining the statistical significance of the
predictive validity of the EPSF screening battery results for determination of
future achievement on the administered 1989 revised Gates MacGinitie Test
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(Level 1, Form K) . Any generalization of these obtained resuits to other reading
achievement measures should be done with caution.

The EPSF screening program recommends general hearing and vision
screening, gathering obtained tester observations, and parental questionnaire
information as part of the screening process. This information was not used
specifically in the current study but is supposedly factored by the EPSF authors
into the generated computer profile to determine a student's strength or
modality need areas. Subsequent EPSF defined modality deficient skills are
then recommended to be taught 15 to 20 minutes daily in the kindergarten
classroom with EPSF designed curriculum materials . This study does not
explore the effects of the EPSF kindergarten instructional program, only the
EPSF standardized tests, subtests and resultant composite modality ratings in
relationship to their prediction of future Gates MacGinitie Reading Test ( Level
1, Form K) test scores.

This study involves 44 first semester kindergarten EPSF screening battery
tested students' scores as well as EPSF screening results from pre-
kindergarten entry children due to the fact that some students missed the
summer EPSF screening and thus had to be EPSF tested later during the first
semester of their kindergarten school year. Also, no documentation was
available of the students in the current study potentially having had repeated
kindergarten prior to their current study EPSF screening battery administration.
Therefore potential generalized discussion of previous formal educational
instruction background of all the subjects in this study can not be done from the
current reported EPSF screening results due to (1) some of the EPSF screened
children could have had previous educational exposure in retained
kindergarten classes and (2) the fact that 44 current subjects were
administered their EPSF screening during their first semester of kindergarten.

14



Organization of the Study

This dissertation is comprised of five chapters, references and
appendixes. Chapter | includes an introduction of the rationale for early
identification concerns regarding screening and screening instruments. The
relevance of preschool prediction of future academic achievement is discussed.
An overview of the EPSF screening program and the Gates MacGinitie
Reading Tests is included. The significance of the study, problem statement,
purpose of the study, research questions and organization of the study are
discussed.

Chapter Il is a survey of Iiteratufe involving kindergarten screening, an
overview of kindergarten screening tests, predictive validity in kindergarten
screening tests, kindergarten screening test prediction of later reading
achievement (including a discussion of the Gates MécGinitie Reading Test), the
EPSF screening battery and its intervention program as well as a summary of
the major points noted.

- Chapter lll is the discussion of the research methodology. It includes a
brief outline of chapter content followed by discussion of study subjects,
instrumentation, data collection, procedures and statistical analysis preformed.

Chapter IV is the statistical analysis of the study data. Chapter V
contains a summary of the study purpose, methodology, research findings,
conclusions that can be drawn with recommendations for further research
discussed. Chapter V is followed by references and appendixes.
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Chapter Il
Review of the Literature
Overview

This chapter reviews relevant literature on kindergarten screening,
limitations of kindergarten screening, an overview of kindergarten screening
tests, predictive validity in kindergarten screening tests, kindergarten screehing
test prediction of later reading achievement (including the Gates MacGinitie
Reading Test) and the EPSF screening battery and program (with emphasis on
EPSF staff research summative reports and independent research on the EPSF
screening battery, its subtests and generated EPSF modalities).

Kindergarten Screening

The use of kindergarten screening has increased dramatically in the last
twenty five years as research on preschool deVelopment of readiness skills has
evolved. Federal and state legislation began in the mid 1960's increased the
awareness of the need for early identification and intervention with younger
children. Rapid gerth of preschool educational attendance has occurred in the
last twenty five years from about 15% of four years olds in 1967 to
approximately 50% of all U.S. four years olds in 1986 (Slavin, Karweit &
Madden, 1989). Thus, the growth in preschool education can be attributed, in
part, to increased public awareness and research in the literature resulting in
increased federal and state legislation. Significant federal mandates included
the Elementary and Secondary Education Act of 1965 creating Headstart,
legislation creating EPSDT in 1967, PL 93-80 creating Child Find in 1974, PL
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94-142 in 1975, and PL 94-457 in 1986 (Paget, 1990).

~ "Kindergarten attendance is almost universal in the United States today"
(Slavin, et al. 1994, p.79). More than three million children enter kindergarten
every year (Shephard & Smith, 1986). The increased awareness and positive
influence of early intervention has helped increase kindergarten attendance in
the United States to 93% of five year olds who are enrolied in school today
(Slavin, et al. 1994). Mandatory kindergarten attendance is required in twelve
states and the District of Columbia (Slavin, et al. 1994).

This increased emphasis of formal school attendance for kindergarten
has increased the need for effective kindergarten screening programs. These
screening efforts have been done with the best intentions of the majority of
preschool screening program and screening test developers. The emphasis on
early intervention for young children is based on the assumptions that early
intervention is better for changing children, can potentially decrease the
magnitude of developmental problems, and possibly reduce cost factors
through early detection of potential difficulties. In effect, Harrison (1993) stated
"prevention is more effective and more economical as a rule than repair, better
to identify problems early and correct them promptly than to let them grow into
crisis requiring action".

Screening efforts for preschool and kindergarten children have
increased dramatically in the last two decades. "More than 25 states currently
mandate developmental screening for three to six year olds" (Meisels ,1987,
p.6). Minnesota in 1977 was the first state to require comprehensive free
screening for all kindergarten age children (currently 45,000 screened each
year), as noted by Nuttall, Romero and Kalesnik (1992). Gracey, Azzara and
Reinherz (1984) stated that 22 of all 50 states have required preschool or
kindergarten screenings and Nuttall, et al. (1992) reported 16 states havef
required kindergarten screenings. This heightened emphasis in the last twb
decades on preschool screening has evolved into more widespread

kindergarten screening and school readiness testing.
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The increased demand for the creation of (1) preschool and kindergarten
programs and (2) kindergarten screening instrumentation has lead to
statements in the literature of best practices in kindergarten and preschool
screening. McConnell (1986) stated that kindergarten screening should make
effective use of the concept of developfnental age, be widely accessible,
systematic, quick and simple with an aggressive child find component. Miesels
(1985) stated that screenings should lead to adaption of the system, not the
child, with emphasis on identifying individual traits in the child related to later
learning. Therefore, Miesels (1985) emphasized that screening tests should be
not be used for school entry but to identify traits related to later learning.

Specific benefits of screening preschool children noted by Bailey and
Wolery (1989) include individualized program planning, diagnostic placement,
program placement, evaluation decisions, and differentiation of at risk as
compared to normal preschool children. Graue (1993) stated that the National
Governors' Association in 1990 established a set of recommendations for U.S.
education headed by the objective that "by the year 2000 all children in America
will start school ready to learn". Despite the notable needs for and benefits of
preschool screening, there exists "no acceptable standards that allow for
universal comparison of children's progress”, (Mcloughlin & Rausch, 1990).
Preschool test and program developers have generated varied materials to
meet the demands for effective early identification and intervention with
preschool children.

Limitations of Kindergarten Screening

The initial enthusiastic efforts by schoois and other social agencies toward
early identification and remediation of potential learning problems has resulted
in some definite criticisms of screening limitations over the years in the
research literature. Mcloughlin and Rausch (1990) stated "It is likely most, if not

all, the data obtained from childrens' screenings are underestimates"” becéuse
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of unsophisticated test taking skills by preschoolers, typically heavy loading of
screening verbal items with some younger children having unde'veloped vérbal
skills, test subject motivational errors and higher incidence of test rapport issues
with preschoolers.

Specific screening limitations of children mentioned in the literature include:
(1) premature labeling (Adelman,1982; Barnes, 1982; Garner, 1993;
Lichenstein & Ireton, 1984; Mercer, Algozzine & Trifiletti, 1979; Paget & Nagle,
1986; Thurlow, et al. 1986) (2) limited generalization of results (Lichenstein &
ireton, 1984; McGowen, 1989; Miller & Sprong, 1986); (3) difficulty handling the
issue of rapid developmental change in preschool children; and (4)
psychometric difficulties in preschool screening tests (Adelman, 1982; Barnes,
1982; Bailey & Wolery, 1989; Lichenstein & Ireton, 1984, Meisels, 1985 &
1989; Rosenkoetter & Wanska, 1992; Satz & Fletcher, 1988 ). Adelman (1982)
commented on widespread application of screening procedures as "another
example when pressure and enthusiasm for new procedures have led to
inappropriate extrapolation of research findings and premature applications",
(p. 255).

The issue of labeling preschool children as a result of the screening
process has been widely discussed in the literature. McConnell (1986)
comments on labeling misuse in kindergarten screening as being inappropriate
due to the concept of self fulfilling prophecy which places overemphasis on
describing a child not yet exposed to formal education. McConnell (1986) stated
Koegh and Becker (1973) made the comment that screening test results are
"hypothesis about future development based on present performance" (p. 16).
Barnes (1982) stated that "screening measures are not designed to be that |
precise or spécific, rather they are designed to be administered singly or
together in a battery with the single objective of detecting children at-risk" (p.
34). Garner (1993) adds that kindergarten screening programs are "only
intended to identify children at risk of experiencing academic difficulties or those
children who may benefit from instructional assistance" (p. 128) and labeling a
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student can reduce their opportunity to participate in a regular educationai
setting. ,

Bryant (1991) stated the issue of rapid developmental change in
preschool children is noted in Miller and Schouten's (1988) concept thaﬂ
difficulties developing valid screening tests are compounded by the
unpredictability of early child development. Barnes (1982) noted that children
frequently outgrow screening identified deficits without special education
intervention. Bryant (1991) states that Barnes (1982) has noted in preschool
children's rate of development "large inter- and intra-individual differences in
rate of growth in various developmental domains” (Bryant , 1991, p.11) . Werner
(1990), developer of the Early Prevention of School Failure Project (EPSF)
screening battery and programs, stated from over 50,000 EPSF screening
profiles gathered from 1974 through 1989, that a bimodal frequency
distribution exists of preschool children's abilities who are coming to
kindergarten. Werner (1990) noted that children enter kindergarten with 40%
having "advanced skills", 40% with developmental delays and the 20% of
"average" children "disappearing in many schools (p. 2).

Other limitations of preschool screening include difficulties in detecting
children with mild developmental delays. Mercer, et al. (1979) see
kindergarten screening as a gross measure of functioning more effective in
looking at extremes of functioning. This is due, in part, to the lack of
representative sampling in most screening tests standardization samples of
non-normal children. Therefore, it is difficult to interpret developmental rates of

handicapped children from screening test data.
Kindergarten Screening Tests

The enthusiastic efforts to identify at risk children has resulted in sorhe
theoretical as well as practical issues regarding screening tests. Some question
has been raised in the literature over differences between screening testing,
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diagnostic testing and readiness testing. Screening tests are not for diagnostic
purposes. Adelman (1982) stated that it is "not uncommon for screening
instruments to be misused. Some screening instruments generate labeling of
children which labels, in turn, can be interpreted as diagnosis for prescribed
intervention" ( Adelman, 1982, p. 258). Satz and Fletcher (1988) cautions that
screening "should not be confused with diagnosis" (p. 825) and should be used
as a quick, cost effective system not requiring professionals interpretation for
children at risk for subsequent difficulties. Lichenstein and lreton (1984)
comment:

Many screening instruments are simply brief versions

of comprehensive assessment measures developed for

diagnostic not écreening purposes. Thus, circumventing

complications simply by changing the number of test items

and reducing administration time (p. 123).

Adelman (1982) states first level screening is intended to survey large
groups in the first stage identification process and to detect problems rather
than designate procedures for diagnostic classification. Meisels (1985) in his
excellent discourse on screening versus diagnostic assessment clarified
screening as a limited procedure to "select children who may have special
needs and not to label, pace or develop intervention procedures” (p. 5).
Meisels (1985) conceptualizes diagnosis as a process to identify children who
have special needs with focus on the nature of the problem with suggested
causes and appropriate remedial recommendations.

Confusion -of kindergarten screening versus readiness testing has been
noted by Gridley, Mucha and Hatfield (1995) and Meisels in articles dated 1985,
1987 and 1989. Meisels states that “"even the Burros Mental Measuremenﬁs
Yearbook does not distinguish between readiness and screening” ( Meisels?,
Wiske & Tivnan, 1984, p. 1). "Substituting readiness for screening testing |
occurs inadvertently through confusion over the difference between them
(Meisels, 1987, p. 6).
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Meisels (1987) main distinction between screening versus readiness
“involves the fact that screening test content looks at " a child's ability or potential
to acquire skills" (p. 5) with the purposes of identifying children who"may need
early intervention or special education services" or "might profit from a modified
or individualized classroom program” (p. 5). He conceptualizes readiness
testing content as focusing on "current skill achievement, performance and
general knowledge" with the purposes of facilitating curriculum planning and
identifying "a child's relative preparedness to benefit from a specific academic
program" (Meisels, 1987, p. 5).

Meisels (1987) perceives predictive validity as a major issue for
screening tests due to their focus on learning potential versus reading
readiness requires more focus on construct validity due to looking at the child's
current achievement or performance. Meisels (1987) summarizes his position
on readiness versus screening by stating that "Fixing readiness problems leads
policymakers to increased frequency of adopting screening programs for at risk
children which leads to screening focusing on readiness/ developmental |
immaturity” (p. 5).

Confusion of readiness testing concepts used in kindergarten screening
testing can lead to premature prediction or labeling of children's learning
potential. Agostin (1993) states that at times developmental age in readiness
tests is used to determine kindergarten or first grade readiness. Charleswood
(1989) speaking on the negative effects of kindergar’;en screening stated "Often
what happens is rather than provide the child with optimal experiences needed,
the child often ends up further behind" ( Agostin, 1993, p.4). Repeating Grades
(1990) research mentioned by Agostin (1993) commended that approximately
5 to 7 percent of United States public school children are retained each schépol
year with as many as 50% of kindergarten children students retained in sorﬁe
school districts. There is "no evidence that kindergarten retention, |
developmental kindergarten or transitional first programs are more effective
then simply promoting children" (Slavin,et al. 1994, p. 119 ). Thus, screeniné
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tests should not be used to predict future grade placement nor premature
prediction of learning potential.

Concerns of the technical merits of preschool kindergarten screening
instruments are readily evident in the literature ( Barnes, 1982; Bracken, 1987;
Bryant, 1991; Lichenstein & Ireton, 1984; Lindsay & Wedell, 1982; McConrieII,
1986; Meisels, 1987; Reynolds & Kamphaus, 1990). The American
Psychological Association (APA) even as early as 1974 established dimensions
on which screening tests should be evaluated including specified: (1)
normative sample; (2) sample size of 100 subjects for each subgroup; (3)
systematic item analysis; (4) reported measures of central tendency; (5) test
retest and interrater reliabilities of .9 , with (6) statistical significance beyond .05
reported for concurrent and predictive validities and (7) test manual reported
test procedures and examiner qualifications (Bailey & Wolery, 1989). Other
researcheré state specific requirements for effective screening measures should
include test-retest reliabilities of .8 (if used for individual decisions) and inter-
rater reliabilities of .8 (Bracken, 1987, Lichenstein & Ireton, 1984, Lehr,
Yysseldkye & Thurlow ,1987; Rosenkoetter & Wanska,1992; Salvia &
Yysseldkye, 1991).

Bracken, (1987) stated since the advent of P.L. 94-142 and P.L. 99-457,
the significant increase in testing of preschool children and number of
preschool assessments has led to the need for "increased professional
attention paid to the quality of instruments used in preschool assessment" (p.
314). Complicating this issue is the fact that Meisels (1985) states that the 1985
APA generated guide for preschool and educational testing indicates
"screening tests should only be used if they meet acceptable criteria of ‘
standardization relationships and values" (p. 3). Bracken (1987) stated "thése
standards are, in many cases, too general and do not set criteria for special%
areas of technical adequacy" (p. 313).

Specific issues of technical adequacy for kindergarten screening tests

include subtest item gradients, subtest and total test internal consistency wi&h
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special emphasis regarding test floors and validity concerns (Bracken,1987).
Satz and Fletcher (1988) state sample size should be large enough to handle
subject attrition and be representative of the sample population yet
unfortunately "most screening instruments are standardized on samples of 30 to
60 subjects with typical follow-up intervals of one year or less" (p. 826). One
hundred subjects or more in any sample per age or grade is recommended by
Lehr, Yysseldyke and Thurlow (1987).

Concern regarding subtest and total test floors by Bracken (1987)
focused on his position that minimal levels should be established for
differentiation of low functioning children and low to low average children.
Reynolds and Kamphaus (1990) voice concern regarding screening instrument
ceilings due to less stability in higher scores on the upper end of the screening
scale due to the fact that upper end items are worth more than corresponding
items at the bottom of the scale.

Bracken (1987) states that preschool-instrument generated subtest item
gradients are not effective due to large changes in children's obtained
screening results caused by a single score. Preschool screening measures
typically have large standard score differences in relationship to changes in raw
scores thus cause the instrument to be less sensitive to small changes in
preschool children's abilities (Bracken, 1987). Some validity research has
found evidence that preschool tests have greater predictive accuracy or defined
higher correlations for predicting low functioning children (Lindsay & Wedell,
1982; McConnell, 1986; Paget, 1990; Roth, et al. 1993).

Previous extensive discussion of the inherent risks or limitations of
preschool screening results utility has been done (Adelman ,1982; Barnes,
1982; Harrington, 1984; Lindsay & Wedell, 1982; Meisels, 1985; Satz &
Fletcher, 1988). For example, Satz and Fletcher (1988) state one of the moist
frequent problems with preschool and kindergarten screenings is "inadequéte
assessment of predictive utility of screening device" (p. 24).

The two key error patterns in preschool and kindergarten screenings
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utility involve identifying a child at-risk when no problem exists (false positive) or
failing to identify a child who has a potential problem (false negative). Meisels
(1985) stated that most validity studies of screening instruments involve
correlational analysis describing the degreé of overlap between two tests or
measures, thus, yielding no information about the accuracy of the screening test
results or the number of children over referred or under referred. Harrison
(1993), Lichenstein and Ireton (1984) and Meisels (1985) describe the
relationship of false positives to false negatives as the "hit rate" of the preschool
screening instrument. They state the lower the percentage of false positive and
false negatives, the more accurate the screening test or procedure. Thus,
screening test developers face the dilemma of developing quick, cost effective
instruments for general screening of typically larger groups of individuals yet
still maintaining the technical adequacy and test utility necessary for predicting
preschool and kindergarten children's abilities and needs.

Thus, statistical theory for construction of a good screening instrument.
has been known and discussed. Still the technical merits, especially regarding
the reliability and validity issues, abound in the literature regarding the rapidly
generated number of preschool and kindergarten screening tests credited over
the years to potentially assess young children's learning abilities. Meisels
(1989) stated, "developmental screening tests are in widespread use but few
reliable and valid tests are available" (p. 578).

Joiner (1977) conducted a survey of 177 New York State school districts
and found 151 different procedures and or tests utilized for preschool screening
with only 16 having "even marginal reliability and validity". A 1971 UCLA
published comprehensive evaluation guide of over 120 preschool and
kindergarten tests (having 360 total subtests) found only seven subtests "rated
as providing good measurement validity" (Kelley & Surbeck ,1983, p. 12). |
Lehr, Ysseldyke and Thurlow (1987) evaluated 109 different preschool tests
used by 54 United States Early Education Programs for Handicapped Children
(ages birth to six years). They found that of the 19 most used tests only three
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"had technically adequate norms, validity and reliability”" (Lehr, et al. 1987, p.
397).

Meisels (1987) reported a 1984 Michigan Department of Education
survey of 111 tests used for preschool, kindergarten and pre-first level
programs. He stated "fewer than ten of these tests were appropriate in terms of
age and purpose to which they were put to" (Meisels, 1987, p. 5). Nuttali,
Romero and Kalesnik (1992) reported that of eight reviewed screening tests
only four were found to be standardized nationally and appropriate for most
children.

Adelman (1982 ) commented that:

Screening is much in demand especially for identifying
learning problems at an early age. A climate has been
established when both consumer and suppliers are less
critical than they should be in evaluating the validity of
proposed and previous procedures. (p. 25)

Validity of preschool and kindergarten screening instruments has been
discussed indepth by Barnes (1-982) and Stangler, Huber and Routh (1980).
Bracken (1987) in his discussion of preschool instruments technical adequacy
focused his dialogue on reliability versus validity due to the fact that "any given
test can only have a validity coefficient that is as high as the square root of the
reliability” (p.325 ). Thus, if either the predictor instrument or the criterion
instrument have low reliability, then the correlation between the two instruments
will be lower than if the instruments were both reliable. Nevertheless, validity of
kindergarten instruments is an relevant issue. Meisels (1985) stated that so;me
screening tests report results in terms of face validity by use of "independent
judgment of professionals concerning the relevance of a screening instrumént"
(p. 12). He states this is an imprecise method that does not imply administrétion
of further empirical research and "should not be used as a substitute for other
validity procedures" (Meisels, 1985, p. 12).

Lehr, Yysseldkye and Thurlow (1987) stated a common evaluation -
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criticism of screening test technical adequacy involves the lack of validation
reported in the test manual or accompanying technicallpublication including
discussion of at least one type of validity, be it content, construct, or criterioﬁ
related. Meisels (1985) stated that concurrent and predictive validity were the
two types of validity most reported in screening instruments. Bryant (1991)
states that screening tests are developed to be q'uick and cost effective but
"have inherent risks due to not having indepth or extensive validation

procedures” (p. 11).

Predictive Validity of Kindergarten
Screening Tests

Bailey and Wolery (1989) refer to predictive validity of screening tests
as " the extent to which the screening test agrees with the child's performance
or outcome measures later in time" (p.127 ). Satz and Fletcher (1979) reported
the importance of predictive validity issues in preschool and kindergarten
programs. He stated "the importance of predictive value of preschool screening
programs is directly related to the predictive error rate of the measures
employed" (Satz & Fletcher, 1979, p. 45).

Lindsay and Wedell (1982) in their discussion of screening instruments
and their predictive validity capabilities stated:
While it is to be expected of instruments seen to be new
and experimental that a small amount of information is
available to evaluate them, it is worrying when instruments
are used up to ten years with still very little evidence of
of their usefulness. (p.214)

Lichenstein and Ireton (1984) stated the value of a screening instrument
includes psychometric qualities, especially the predictive validity issue.
McConnell (1986) in her study of the predictive validity of the EPSF screening
test battery stated in her review of the literature that "Most predictive studies
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utilize correlation techniques to determine relationships between screening test
performance and achievement tests are administered at the end of the school
year. Moderately high correlations of .50 to .80 have frequently been found."
(McConnell, 1986, p. 23 ).

The incidence of studies in the literature regarding preschool and
kindergarten screening tests predictive validity limitations is well documented
(Joiner, 1977; Lehr, Ysseldyke & Thurlow, 1987; Meisels, 1987). More recent
predictive validity studies of preschool and kindergarten screening instruments
include Ellwein, Walsh, Eads and Miller (1991) study of four preschool
screening instruments. Ellwein, et al. (1991) found all four tests to have lower
predictive validity (Graue, 1993). Thus, predictive validity continues to be a
current concern for preschool and kindergarten screening instruments

Some researchers have critized predictive instruments due to the lack of
available reported validity information (McConnell, 1986). Lehr, Ysseldyke and
Thurlow (1987) commented that the Standards for Educational and
Psychological Tests (APA, 1985) stated "validity should be reported in the
manual or in an accompanying technical manual" (p. 395). It is also stated by
Lehr, et al.(1987) that the 1985 APA criterion for technical adequacy of tests
clearly stated for predictive validity "a statement concerning length of time for
which predictions can be made should be included" (p. 395). The seriousnéss
of predictive validity concerns is clearly noted by Meisels' comment that use of
screening tests without validity data is "an abuse of testing procedure and of the
trust the community places in professional educators” (Miesels ,1987, p. 6).

In contrast, Miesels (1985) stated that even kindergarten and preschbol
screening tests with good validity show "marked decline in accuracy of
prediction over a two year or more period " (p.29 ). The predictive validity
limitations of preschool and kindergarten screening tests are apply summarized
by Meisels (1985) comments that:

” With the criteria a developmental screening instrument must

satisfy- brevity, efficiency, low cost, standardized administrating,
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objective scoring, non- diagnostic focus, development content,
validity measured by classification rather than correlational
methods, the possibility of long term predictive accuracy may be
unattainable. (p. 29)

Despite the potential limited predictive accuracy of preschool and
kindergarten screening results beyond a period of two years, the fact remains
that this two year period for a kindergarten student is one of the most critical
times in a child's academic life. Recent research in academic expectations for
early elementary school children has shown that increased expectations for
academic skills at earlier grade levels is occurring (Agostin, 1993 and Slavin, et
al. 1994). Charlesworth (1989) noted that kindergarten in the 1970's
emphasized learning through play and socialization for developing school
readiness skills. Agostin (1993) commented that Charlesworth (1989) found in
1980's the trend toward increased preparation in kindergarten to meet first
grade curriculum demands through increased academic curriculum in
kindergarten.

Kindergarten Prediction of
Later Academic Achievement

Kindergarten screening of academic skills, especially reading, has
increased dramatically in the last two decades as increased stress in formal
academic learning for kindergarten children has occurred (Charlesworth, 1989;
Shephard & Smith, 1988; Slavin, et al. 1994). Slavin, Karweit and Madden
(1989) stated "Most kindergarten programs in public schools are focusing either
directly on academics (22%) or on academic preparation (63%)" (p. 103).

Shephard and Smith (1988) reported a 1986 Educational Research
Services survey conducted with school administrators and teachers. They
found formal reading instruction in kindergarten classrooms noted by 18% of

school principals reporting it was school district policy to teach reading to all
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kindergarten children with approximately 50% of reporting schools teaching
kindergarten children who were "ready and able" to read (Shephard & Smith,
1988). Increased stress on-kindergarten formal academic curriculum has lead
to the increased use of develobmental first and transitional first grade progréms
in the United States (Shephard & Smith, 1988 and Slaven, et al. 1994).

Previous research on preschool and kindergarten screening measures
as predictive measures of subsequent academic success includes a
"proliferation of studies which relate either a single screening test or a battery of
tests to subsequent achievement" (McConnell, 1986, p. 23). - McConnell (1986)
stated previous researchers as early as Evans and Ferguson (1974) have
placed most predictive measures into one of three categories including reading
readiness tests, measures of general academic or school readiness and
identification of learning disabilities or learning potential. Meisels, Wiske and
Tivhan (1984) stated that "most developmental screening instruments provide
extremely limited validity information and very few describe the relationship
between screening data and later school achievement", (p. 25).

Kindergarten screening testing to predict later reading success has
focused on defining the predictive variables_ noted in screening measures
proported to measure prerequisite skills nécéssary for later achievement.
Screening instruments are similar in their content usually having five to six
subtests focusing on different aspects of child development, including
language, visual and auditory perception, motor skills, perceptomotor
functioning and letter recognition (Lichenstein & Ireton, 1984).

Barnes (1982) stated the "basic objective of screening is to identify as
soon as possible those preschoolers who, for whatever reason, do not seen ito
be adequately developing those skills necessary for later academic screenidg"
(p. 175). Barnes, (1982) states the critical skill areas needed for eventual 1
reading skill development include auditory, visual, auditory-visual language,
rate of learning words, the concept of reading and reading rate. |

Some of the initial research on predicting later reading success was
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done in the 1930's by Durrell and Sullivan through their research on language
as a predictor of later reading success. Learning rate of words since the 1950's
has "consistently been a fairly powerful predictor of later reading achievement"
(Barnes, 1982, p. 177). He states research in the 1970's looked at speciﬁci
auditory and visual skills including auditory discrimination, auditory blendirig,
rhyming , auditory memory was well as visual discrimination and visual memory
as relevant screening areas for predicting future reading success (Barnes,
1982).

Some of the previous notable research in individual kindergarten
screening test or test batteries includes deHirsch, Jansky and Langford (1966)
study of 37 different tests and their correlation with later reading achievement.
They determined that only two tests, the Metropolitian Reading Test and the
Bender Gestalt received a correlation of at least .5 with future reading success.
"Knowledge of letter names was determined (by deHirsch, et al. 1966) to be the
best single predictors of reading achievement" (McConnell, 1986, p. 24).

Mercer, Algozzine and Trifiletti (1979) did a survey of 15 studies from
1970 through 1977 involving prediction of kindergarten and first grade
children's future academic success from measures gathered eight months to as
long as seven years later. The kindergarten studies discussed by Mercer, et al.
(1979) involved a range of 26 to 572 subjects. The predictive utility of obtained
predictive variables for future academic achievement yielded median hit rates
ranged from 75% for single measures to 79% for test batteries and almost 80%
for teacher ratings. Limitations of the Mercer, et al. (1979) study included no
description of the 15 studies given by the authors.

Horn and Packard (1985) conducted a meta-analysis of 58 studies
dating 1960 to 1980 regarding prediction of reading achievement. "Correlat?ion
between measures administered in kindergarten or first grade and reading ‘
achievement later in first to third grades in elementary school " was conductéd
(Horn & Packard, 1985, p. 597). The various 58 study predictor variables noted
by Horn and Packard (1985) included: (1) language areas including written,
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oral expression and receptive; (2) sensory area including figure drawing,
auditory and visual perception; (3) sensory integration; (4) behaviorial-
emotional area including attention distractibility, externalizing, internalizing, self
help and social skills; (5) soft neurological variables including fine/gross mdtor
and cerebral dominance/handedness; (6) an 1Q measure and 7) teacher
ratings. ,

Horn and Packard (1985) in their analysis found the best overall
kindergarten or first grade predictor of later reading achievement involved the .
two behavioral-emotional variables of attention/distractibility (mean r of .63)
and internalizing (mean r of .59). The next most highly rated overall predictor
variables included written expression (mean r of .58), receptive language
(mean r of.56) and group IQ tests (mean r of .55). The best predictors by
variable areas were IQ (mean r of .53) and language (mean r of .52) with
sensory, teacher ratings, behavioral-emotional, and soft neurological signs
receiving mean r of .42, .49, .48 and .41, respectively. It is interesting to note
that teacher ratings ranked as a better predictor than any motor or sensory (e.A
g. ‘auditory and visual processing skills) predictor variables.

Tramontana, Hooper and Selzer (1988) conducted a meta-analysis of 74
studies dating from 1973 to 1986 involving only kindergarten children predictor’
variables as measures of academic success. A time interval of at least one year
was required between obtained initial kindergarten predictor variables and
follow-up measures for any study to be included in the meta-analysis.
Tramontana, et al. (1988) generated a vast array of information on kindergarten
children variables including, 1Q/general cognitive abilities, specific cognitive;
abilities, language skills, perceptual/perceptual motor skills, behavioral -
emotional functioning and demographic factors as predictors of later i
behavioral-emotional and academic achievement in reading and math areés.

Tramontana, et al. (1988) found significant kindergarten predictor 3
variables of later reading success were "cognitive, verbal and
perceptual/perceptual motor measures and prediction probably strengthened
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when measures from each of these categories are combined” (Tramontana, et
al. 1988, p.131). They found different predictor variable patterns for different
grade levels due to different developmental factors potentially requiréd at each
grade and curriculum level. Cognitive and verbal kindergarten predictor
variables had lower predictive power for reading achievement until second and
third grades "possibly becausé reading at a beginning level depends more on
perceptual recognition abilities" (p. 132). The defined language predictive
variable in mahy studies was found to be the best predictor of first grade
reading.
| Tramontana, et al. (1988) fdund the best single measure predictors of first
through third grade reading were (in descending rank order ) letter naming,
general cognitive ability, language, visual motor and finger localization. Thus,
they found letter néming/reciting was the "best predictor for later reading
achievement' (p. 127). Tramontana, et al. (1988) found language (both
receptive and expressive) in multi-measure assessments often was among the
best predictor of reading and math achievement. "Visual-perceptual and visual-
motor measures contribute effectively to the prediction of reading, math and
general achievement at least through first grade" (Tramontana, et al., 1988 , p.
127). Fine and gross motor skills were noted only in a few of the 74 studies as
predictor variables and were not seen as good kindergarten predictors of future
reading success. Verbal abstraction was noted as a specific cognitive area
effective in prediction of later reading success.

Tramontana, et al. (1988) found increased academic prediction for
second grade and higher due to lower stability of academic skills until the end
of first grade. Tramontana, et al. (1988) referred to the Butler, Marsh, Sheppard
and Sheppard (1985) study stating that ‘Whereas measures of preschool
_abllmes directly predict a child's initial success in reading, it is the child's actual
achievement in the first or second grade that is directly predictive of
achievement in later grades" (Tramontana, et al., 1988, p. 134).

Tramontana, et al. (1988) overall summarized by stating: (1) with
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exception of children with significant noted disabilities, the optimum time for
initial screening of the general population of preschoolers children "would be
roughly at the end of kindergarten" ( p. 139); (2) hit rate concerns, especially for
false negatives with a caution some children functioning the middle range * can
grow into a deficit over time" (p. 138) and (3) multi-assessment kindergarten
batteries versus single measures should be used as better predictors of future
academic success (Tramontana, et al. 1988).

Early predictive studies of later academic achievement have looked at
individual 'highly correlated variables frequently developed into screening
batteries, such as the EPSF discussed in this study. Horn and Packard (1985)
state that:

Much of the empirical literature has been concerned with
identifying early predictors of later school success and failure.
In general, these studies have correlated motoric, cognitive,
perceptual, sensory, and behavioral variables assessed in
kindergarten or first grade with later school achievement.The
variables with the largest correlations with future school
achievement were then defined as providing the best early
prediction of future academic status. Subsequently, the later
variables are often incorporated into early screening batteries
for the identification and eventual treatment for children at high
risk for the development of learning problems in school. (p. 597)
Wallbrown, Engin, Wallbrown and Blaha (1975) study, using a multi-
instrument screening battery, was one of the few predictive validity studies!in
the literature that used a multifaceted view of reading achievement versus 'ihe
frequently used total composite reading test score. Wallbrown, et al. { 19755)
study involved preschool prediction of first grade Gates MacGinitie reading!
achievement as measured by the Gates MacGinitie Reading Tests Vocabuiary,
and Comprehension scores.
Wallbrown, et al. (1975) found that the best single predictor of first grade
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Gates MacGinitie Vocabulary and Comprehension subtest were the Slosson 1Q
Test (accounting for 28% of the variance) and the Bender Gestalt (accounting
for 838% of the variance), respectively. The Gates MacGinitie Vocabulary
subtest overall was better predicted than the Gates MacGinitie Comprehension
subtest. Wallbrown, et al. (1975) commented that "both 1Q and visual motor
integration are important components of first grade reading" (p.148 ). They
stated that good first grade reading comprehension requires a broader range of
visual skills than reading vocabulary. Study limitations include only a total of
100 subjects in study.

Some predictive validity research on kindergarten and preschool
measures or instrument finds that in reading achievement different processing
skills are relevant as predictors of future reading achievement at different grade
levels. Barnes (1982) stated that in short term prediction of reading disability,
an outcome measure "may be tapping different constructs at different grade
levels" (p. 30) with noted increased difficulty of ceiling level test items at higher
grade levels. Greenfield and Scott (1985) stated researchers need to look at
subskills of different domains.

Thus, further research is needed on specific reading achievement areas
at different grade levels and the relationship of specific different domains
subskills as noted on early screening instruments or batteries. Still, Lindsay
and Wedell (1982) caution as diagnostic focus shifts down the age range the
type of process or ability investigated becomes more remote from the target
task, e.g. reading. This caution also holds true with potential shifts in childr{en‘s
age of screening processing skills as measures of future academic successg.

The literature shows that further research is needed on kindergarten
screening measures and the theoretical assumptions underlying the construfcts.
Slavin et al. (1994) stated the increase in kindergarten preparation for schobl
and the role of kindergarten needs to be explored. Graue (1993) states the
need for readying children for kindergarten should include increased emphasis
made in skill deficit models with skill building, not test taking, a priority.
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Numerous preschool and kindergarten screening programs with
corresponding teaching components have been developed to get students dﬁ to
a good start (Slavin, et al. 1994). One of these programs is Early Prevention of
School Failure (EPSF) in existence since 1971. The EPSF program uses a '
kindergarten screening battery as the basis of its diagnostic component to
generate both kindergarten and first grade intervention programs to help
prevent reading failure (Werner, 1990).

Early Prevention of School Failure

The Early Prevention of School Failure (EPSF) is a nationally validated
diffusion program designed to prevent school failure through early identificaﬁon
of four to six year old children's developmental skills and learning style
(Werner,1990). Werner stated that EPSF "began in 1971 in southern Wills
County, lllinois as a Title Il ESA Project" in response to 1969 legislation
requiring special education services for children ages 3 to 21" (Werner, 1990,
p. V).

The EPSF project was nationally validated in 1974 by the United States
Department of Education funded Nation Diffusion Network (NDN) and Joint
Dissemination Review Panel (JDRP) as an exemplary identification and
developmental program for children four to six years old. Follow-up NDN
validation of approved programs is required at least every six years to continue
in an exemplary program status. The EPSF program in 1977 was JDRP
validated for use with Chapter 1 and migrant children. NDN/JDRP program
- validation occurred again in 1985 and in 1990. The EPSF first grade curricul@m
entitled "Success in Reading and Writing" was initially NDN validated in 1990.%

The JDRP or (as it was known after 1987) the Program Effectiveness
Panel (PEP) is the program evaluation component of the NDN (Educational 7
Programs That Work,1994). The NDN catalogue description of approved
programs known as Educational Programs That Work (EPTW) still lists in 1994
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the EPSF as an exemplary program. NDN exemplary status requires a program
to have an objective evaluation of its effectiveness" submitted by the developer
of the program" with the criterion for JDRP/PEP panel members that they should
be "convinced that the program has meet its stated objectives at the ongmaj
development or demonstration site" (EPTW, 1994, p. 9).

Slavin, et al. (1994) lists the EPSF as only one of seven original NDN
approved exemplary kindergarten projects still active. Slavin, Karweit and
Madden (1989) cautioned that program developers typically only give limited
description when trying to meet JODRP/PEP mandates with no strong evaluation
desigh component required by JDRP/PEP (such as random assignment of
subjects and treatment/control groups). Slavin, et al. (1989) states many of the
JDRP/PEP studies "should be viewed as illustrations of possible effective
strategies and should be candidates for a more through evaluation" (p. 89).

The EPSF program has been reported to have "over the last twenty
-years been piloted in over 2,000 school districts located in 48 states and in five
foreign countries " (Driscoll ,1992, p. 18) with "439 certified trainers in 49 states,
the Virgin Islands and Canada" (Werner,1990, p. vi). Werner in 1987 stated
the EPSF "presently serves over 500,000 young children" (Bryant, 1991). The
EPSF program reportedly has received federal (including Title Il, Title IV and
NDN) and state funds (state of Ohio in 1976 and Hawaii in 1982). Thus, the
EPSF program has received widespread use and support.

Program Components

Werner (1990 ) stated the EPSF screening battery was just one of six
component parts of the overall EPSF program. The generation of the EPSF ‘
developmental profile is essential for the instigation of the followup EPSF |
program components. The EPSF screening battery is used to generate the |
EPSF developmental profile. Further critical review of the EPSF screening |
battery is needed to justify its role as a major tenet of the overall EPSF
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program. Werner (1990) defines the six components of the EPSF program as:

1) “"Diagnosis" looks at "the child's developmental levels and preferried
learning style" (Werner ,1990, p. 8). The EPSF Diagnosis component incluiides
team screéning using the EPSF screening battery with follow-up team |
conferencing of the obtained EPSF computer generated child's "diagnostic
student profile" (see Appendix A) which delineates the child's relative strengths
or needs and potential for being at risk in seven developmental areas.

2) "Curriculum design" is based on "observation and screening
information” (p. 8) which is noted in the EPSF 52 identified “critical and
observable developmental skills that provide the foundation for reading and
math skills" ( Werner, 1990, p. 8). These noted EPSF objectives generate |
learning activities for use by the classroom teacher in direct EPSF modality
instruction up to 15 to 20 minutes daily for children identifying as at- risk of
~ learning failure in one of the defined EPSF seven developmental modality

- areas.

3) "Classroom management" involves a EPSF generated format for
systematic record keeping on EPSF developmental modality instruction and the
individual student's progress in their individual specified developmental
modality need areas.

4) "Parent Involvement" involves encouragement by the classroom
‘teacher of parents to "become knowledgeable about the program, to volunteer
in the classroom and to work with the child at home" (Werner, 1990, p. 8).

5) "Evaluation” involves the EPSF staff program developers stated
philosophy of continuing "to evaluate the effectiveness of their training
workshops, follow-up inservices and total replication of the program" (Wernelj'.
1990, p. 9). Supposedly "educational agencies can participate in a project 5
sponsored three year longitudinal study, annual evaluation study or initiate a‘
local research study”, ( Werner,1990, p. 9). , ‘

6)"Inservice Training" involving basic and advanced levels for project
implementation staff and EPSF parents. - An excellent overview of the EPSF -
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components is found in Driscoll (1992).

The EPSF screening battery is compromised of five standardized tésts
that generate seven developmental modalities (Werner, 1990). The five EPSF
screening battery tests include the Peabody Picture Vocabulary Test- Revised
(PPVT-R), Developmental Test of Visual Motor Integration (VMI) as well as% the
EPSF staff generated versions of Draw A Person (EPSF.DAP), Preschool |
Language Scale (EPSF.PLS) and a Motor Activity Scale (EPSF.MAS). The
EPSF.PLS and EPSF.MAS have five subtests and three subtests, respectively,
labeled PLS | through PLS V and MAS | through MAS Iil.

PLS | through PSL V are described in the 1992 PLS-R manual as
measures of "visual-vocal integration, vocabulary, auditory integrative
responses, integrative auditory memory and discriminative visual-auditory .
memory", respectively, (Werner, 1992b, p. 2). The MAS |, MAS I and MAS Ill are
discribed in the 1992 MAS manual as measures of "body imagery and spétial
orientation in relationship to body parts; manual dexterity; and body control",
respectively, (Werner 19923, p. 3).

The EPSF screening tests battery generates a developmental "diagnostic
profile" (see Appendix A) composed of seven developmental areas including
Receptive Language (RL), Expressive Language (EL), Auditory (AU), Visual
Memory (VM) , Visual Discrimination (VD) , Fine Motor (FM) and Gross Mojtor
(GM) . These seven developmental areas are generated from composites of
selected EPSF screening tests and/or subtests.

The EPSF screening battery is critical in the identification process of
individual children's developmental strengths and potential need areas. Tﬁe
screening battery generates a significant level of developmental strength or risk
for each child through categorization in each of the seven generated moda%lity
areas. A child can be functioning in one of five different defined |
developmental risk level known as "considerable strength (CS), moderate 3
strength (MS), average (AV), moderate need(MN) and considerable need
(CN)". These aforementioned five developmental risk levels are equivalent to
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two years or more above developmental age expectancy (CS), one year above
age expectancy (MS), at expected age level (AV), 1 year approximately below
age expectancy (MN) and 2 years or more below age expectancy (CN),
respectively (Werner, 1990; Roth, et al. 1993).

EPSF Summative Evaluation Studies
of EPSF Treatment Program

Much of the previous research on the EPSF program has invoived
periodically generated EPSF summative evaluation reports as well as some
independent research studies in the literature. The vast majority of previous
EPSF summative research has focused on the effectiveness of the EPSF
program with a few independent studies done on validation of the EPSF
screening battery and resultant EPSF modalities. Werner (1990) simply states
the EPSF "screening process is a valid and reliable process determining all
children's developmental levels in receptive and expressive language, auditory,
visual discrimination and memory, fine and gross motor modality areas" (p.15).

EPSF yearly and periodic summative evaluation summaries since the
mid 1970's "appear impressive to those not versed in research methodology"

(McConnell, 1986, p. 29). Strand and Werner (1981) in the EPSF evaluatidn
summary of the EPSF project from 1971 to 1981, consistently focused on the
“use of the pre-post test design with gain scores on the PPVT, VMI and
" EPSF.PLS used as the dependent measures of the EPSF program .
effectiveness with no mention of the EPSF. MAS or EPSF.DAP as programg
effectiveness measures. Numerous subjects numbering over 1000 or more.
were mentioned but not documented in the annual EPSF project evaluationls.

Strand and Werner (1981) presented mean gain scores on the

EPSF.PLS, PPVT and or VMI for EPSF treatment program defined high riski
participants were presented. Strand and Werner (1981) state for every mohth
in the EPSF treatment program, children made 3.0, 2.0 and 1.65 developme;‘ntal
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month gains on EPSF.PLS, PPVTand VMI post testing, respectively.
Methodologi\cal limitations were noted including no use of comparison control
groups with sole reliance on pre-post gain scores as program effectiveness
measures. , |

McConnell (1986) talks in length about the serious flaws in using gain
scores in a test-retest methodology despite the fact that "gains in achievement
between pretest and posttest as a measure of effectiveness of a treatment
makes good intuitive sense" (p. 30). Patrick, Kimball and Crawford (1984) in
their meta-analysis of the 1971-1981 EPSF summative report stated the same
critical comments regarding gain scores and the use of pre-post single group
design. Subsequent discussion of the previous EPSF summative reports after
1981 continue to contain similar concern over research methodology (Bryant,
1991; Terbush, 1990; and Driscoll, 1992).

Major methodological concerns with gain scores include: (1) the
phenomena of statistical regression to the mean, in effect, low scores increase
and high scores tend to decrease upon retesting of the same subject; and (2)
the difficulty of using the assumption that equal raw scores represent equal
increments in achievement gain. "Initial high scorers on the pretest must pass
the most difficult test items to increase their scores while initial low scorers can
answer easier items on the post test and show relative large mean gain" |
generally on tests with ascending order of item difficulty like the EPSF PPVT-R
and VM| tests ( McConnell ,1986, p. 32). Also, (3) ceiling effects of high scorers
who have little room for gain when retested. For example, McConnell (1986)
states some of the EPSF students in her study made the maximal possible \
score on the initial PLS and MAS testing.

Other criticisms of the EPSF summative research focus on the lack ofj
longitudinal studies looking at overall lasting effects of the EPSF treatment |
program. Strand and Werner in response to suggestions from annual EPSF‘\
reports did a initial longitudinal study dating 1979 thru 1982 involving EPSFi
treatment for defined moderate and high need kindergarten children compared
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to a control group both given the PPVT and VMI as initial study measures.
Subjects were given the PPVT, VM! and Gates MacGinitie Reading Test as
subsequent measures of EPSF program effectiveness.

Strand and Werner (1981) reported a one year gain in overall Gates .
MacGinitie Total Reading achievement for the experimental EPSF "moderate”
and "high- risk" children versus the control group (Driscoll, 1992). However,‘ the
study was published in EPSF summative literature with limited discussion of
the number of subjects in the study which was composed of "five pairs of
experimental and control subjects for each school" but in "some cases less
than five pairs were used" (Strand & Werner, 1981, p. 37). Other noted Strand
and Werner (1981) study limitations include the use of only the Gates
MacGinitie Total Reading score (and not Vocabulary and Comprehension
subtests scores) data as well as the exclusion of the EPSF screening battery
EPSF.PLS, EPSF.MAS and EPSF.DAP data ( in effect, 60% of the battery) in
the study.

Betz (1990) states a 1985 to 1988 EPSF educational program
intervention summative report was done on the effectiveness of the EPSF-
Success program designed for educationally at risk kindergarten and first grade
students. The two groups initially in 1985 consisted of a total of 452 subjeqts?
(361 experimental and 91 control). The experimental group of defined
"moderate” and "high-risk" kindergarten students received the EPSF
kindergarten and first grade treatment. The control group received "regular -
kindergarten and first grade services" (Betz, 1990, p. 6). Stated factors reduqed
final sample size to 137 experimental and only 28 control students. |

No statistical data was presented on the significance of the Betz (1990@)
study except that the experimental group "gained more (<.005) than the 1
comparison group of 28 students” (p.7) on PPVT and IOWA Test of Basic Skilils
(ITBS) over the three year period. This is the same study used for the 1990
- United States Department of Education JDRP/PEP national validation study of
the EPSF-Success program for inclusion as an exemplary program in the
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National Diffusion Network (NDN) according to Betz (1990).

Independent Studies
of EPSF Treatment Program

Independent research on the effectiveness of the EPSF treatment
program has been noted in the literature ( Baenen,1992; Driscoll, 1992,
McConnell, 1986; Parker & Clechalski, 1990; Patrick, et al. 1984; Roth,et al.
1993; Zeh & Baenen, 1991). Overall mixed results as to the long term
effectiveness of the EPSF treatment program were noted. Difficulty comparing
the effectiveness of the EPSF treatment program in the different research
studies has been noted due to such a wide variety of independent variables
used including such measures as special education placement, student gréde
retention, performance on achievement test measures such as the ITBS,
California Achievement Test (CAT), Metropolitan Readiness Test, Wide Range
Achievement Test, Comprehensive Test of Basic Skills (CTBS), and Stanford
Achievement Test. Time intervals between dependent and independent
measures varied from nine months to two years.

EPSF Screening Battery Research

Research by the EPSF project office on the EPSF screening battery has
focused on the development of the EPSF staff generated MAS, PLS-R and
EPSF.DAP instruments over the last twenty years. The VM| and PPVT have
been well established as standardized screening instruments since their
inclusion in the EPSF screening battery. Criticism over the years has focuséd
on the need for extensive standardization of the MAS, PLS-R and EPSF.DA;P
(McConnell, 1986; Terbush, 1990; Bryant, 1991). In fact, some confusion was
noted over substitution in the review of the literature in some EPSF studies :(e.
0., Terbush, 1990 and Driscoll, 1992) of the Preschool Language Scale (PLS)
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by Zimmerman developed in 1969 versus the EPSF.PLS developed by EPSF
staff.

The EPSF Project Office conducted reliability studies on the EPSF.PLS,
EPSF.MAS and EPSF.DAP during 1989 through 1992. Standardization and
national norming of the MAS, PLS-R and EPSF.DAP occurred during 1987 and
1988 using the same sample of “3,093 children ages ranging from 4.6 to 6.6
from 42 different communities" (Werner, 1992a). Noted concern over the
supposed national standardization sample is the fact that 34 of the 42
communities were in the North Central region of United States (with 21 of the 42
communities in state of Illinois).

The noted reliability studies of the MAS, PLS -R and EPSF.DAP involved
400 children drawn from the original standardization sample. Werner (1992a)
states, regarding the reliability sample size, that “the relative small size of the
sample is because of the large amount of data required of each student" (p.12).
The noted reliability studies sample size for each of the six defined three month
chronological age intervals for the PLS. MAS and EPSF.DAP range for 103 to
26 subjects.

Independent research on the EPSF screening battery has focused on
four or five of the EPSF screening tests and/or their resultant EPSF modalities
as predictor variables, (Agostin, 1993; Bryant, 1991; McConnell, 1986;
Terbush, 1990; Roth, et al.1993). McConnell (1986) studied 116 kindergarten
children using four of the five EPSF screening battery tests (excluding the
EPSF.DAP) in her study. She was able to generate five of the seven EPSF
defined modality areas. Experimental subjects received daily EPSF training7
with the control group receiving regular kindergarten instruction. Kindergarten
school year end evaluation included the EPSF post testing, Metropolitan E
Reading Test, and teacher ratings as measures of kindergarten EPSF treatmént
program effectiveness.

McConnell (1986) found the PPVT-R, EPSF.PLS and VM| with equal
weights explained 39% of the variance with EPSF.MAS adding little to the
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EPSF screening battery predictor variable. No difference in adjusted means for
the experimental and control groups were noted in tests of significance for
EPSF treatment effects. Major limitations of the study included the limited
sample size of 116, different school settings for the experimental and treatment
groups and exclusion of the EPSF.DAP in the study.

Terbush (1990) studied the predictive validity of all five EPSF screening
battery tests. He administered the EPSF screening battery in August, 1986 to
137 kindergarten children in two Arizona elementary schools with follow-up
testing two years later in the Spring of 1988 with the lowa Test of Basic Skills
(ITBS). Significant predictive capabilities for the PPVT-R, EPSF.PLS,
EPSF.DAP and VMI were found for determining overall (ITBS) test performance.
The predictive correlations for the PPVT-R, VMI, EPSF.DAP and EPSF.PLS
were found (using canonical variate loadings) to be .76, .69, .64 and .53 and
determined to be statistically significant. The EPSF.MAS correlation of .37 was
deemed insignificant as predicting future ITBS performance.

Terbush (1990) noted limitations of the study involved only students who
scored high enough on the EPSF to be placed in regular kindergarten were
included in the study. Thus, developmental kindergarten students were
excluded in the Terbush (1990) study. Terbush, Bliss, Staines, Deneshinsky &
Dankard (1990) in a follow-up study presentation at a national conference
recommended longitudinal replication of the study.

Bryant (1991) studied 190 kindergarten students randomly selected from
26 elementary schools in Washoe County, Nevada. He compared the
kindergarten generated seven EPSF screening modalities to a kindergarten
year end locally developed kindergarten achievement test. Bryant (1991) found
that the EPSF modalities of Receptive Language (RL), Auditory (AU) and
Expressive Language (EL) provided the majority of the predictive validity fori the
local developed kindergarten achievement test with discriminant function
correlations of .86, .77 and .69, respectively. (The EPSF modalities of VD, VM,
FM and GM had discriminant function correlations of .36, .31, .29 and .25,
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respectively). The most obvious study limitation was comparing EPSF modality
scores to a non-standardized kindergarten achievement test.

Roth, et al. (1993) used 161 kindergarten students for the combined
1985-1986 and 1986-1987 school years in a Maine school system. The
purpose of the study was to determine if the 1985-1986 and 1986-1987 school
year modality scores could predict whether kindergarten students would later
be retained, referred to special education or placed in special education
through the 1989-1990 school year. Roth, et al. (1993) found the EPSF Fine
Motor (FM) modality was "consistently found (using stepwise discriminate
analysis) to be a stn;ong predictor of retention, referral or special education
placement”, (p. 357).

Roth, et al. (1993) used Tests of Basic Skills (ITBS) Total Reading scores
as a secondary dependent measure with the best predictor (at the .05
significance level) of Fall ITBS reading achievement being the EPSF Auditory
(AU) modality with a discriminant function factor loading of .22. The EPSF Fine
Motor (FM) and Auditory (AU) modalities were found to be significant at the .05
level as the best predictors of Spring ITBS Total Reading scores with
discriminant function factor loadings of .33 and .26, respectively. Overall, the
EPSF screening battery was a significant statistical predictor of student status
except in the modality area of Gross Motor (GM).

Agostin (1993) conducted a study of 184 children enrolled in
kindergarten and first grade from three different elementary schools in the Fall
of 1990. The subject pdol included at risk children as defined by being second
year kindergartners, first grade assisted or retained first students. Each ’
student's kindergarten entry EPSF battery test results, Social Skills Rating
System (SSRS) data and Stanford Achievement Test (SAT) results were
gathered at the end of first grade. Research questions involved 1) which SSRT
or EPSF modalities were the best predictors of SAT achievement at the end of
first grade, and 2) which SSRT and/or EPSF modalities were the best
discriminators among defined at risk children.
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Agostin (1993) found the best predictor of SAT Total Reading
considering both the SSRT and EPSF was found to be Receptive Language
(RL) which predicted 39% of the variance. The best EPSF or SSRT predictors
of SAT Total Math and Language were found to be Receptive Language (RL )
and Visual Memory (VM). Overall, Agostin (1993) found that the RL modality
accounted for from 23% to 24% of the total variance predicted by either the
SSRT or EPSF in SAT Total Reading, Total Math or Language. Several

limitations of the study were mentioned.

SUMMARY

The last twenty five years have seen a dramatic increase in the use of
kindergarten screening in this country. This increase in the use of kindergarten
screening has been due to various reported factors noted in the literature
including (1) the growing body of research on the importance of the preschool
years on later development of the individual. Also (2) the development of
specific federal funded preschool programs such as Head Start and Follow
Through and (3) the rapid growth of preschool and formal kindergarten
education in the United States have been contributing factors to the need for
kindergarten screening. The emphasis on kindergarten screening has been
based in the literature on the assumptions that (1) early intervention for younger
children can potentially decreasing the magnitude of any potential
developmental problem and (2) reduce the cost factors of potential more
extensive treatment or intervention, if the potential developmental problem goes
undetected for a possible critical period of time.

The initial demand for kindergarten screening eventually lead to
research in the literature on its limitations and best practices in use. The APA
as early as 1974 published best practices for use with kindergarten and
preschool screening procedures (McConnell, 1986). During the 1970's and
1980's research in the literature regarding overall kindergarten and preschool
screening limitations included noting the unsophisticated test taking skills of
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preschoolers, typical heavy loading of verbal screening items with some young
children having undeveloped verbal skills, test subject motivational errors,
increased incidence of test rapport issues with preschoolers, premature

labeling of children, limited generalization of results, difficulty handling the issue
of rapid developmental changes in preschoolers as well as specific
psychometric difficulties in preschool and kindergarten screening tests.

The rapid influx of kindergarten and preschool screening tests occurred
during the 1970's. Some of the early major concerns in the literature regarding
overall kindergarten screening were notably summarized by such researchers
as Adelman and Lindsay & Wedell. Adeiman as early as 1982 had made
statements regarding widespread application of screening procedures such as
"another example when pressure and enthusiasm for new procedures have
lead to inappropriate extrapolation of research finds and premature
applications' (p. 255). Lindsay and Wedell (1982) summed up the concerns of
many researchers in the literature by stating "it is worrying when (screening)
instruments are used up to 10 years with very little evidence of their usefulness"
(p. 214). These previous concerns in the literature as to the technical merit of
kindergarten screening tests are still relevant. Recently, Meisels (1989) stating
that "developmental screening tests are in widespread use but few reliable and
valid tests are available" (p. 578).

Specific concerns over the technical merit of kindergarten screening tests
noted in the literature include such issues as subtest item gradients, subtest and
total test internal consistency, test floors and ceilings, sample size, reporting
- norm sample as well as test utility and validity concerns. Complicating the issue
of kindergarten screening development and use has been the confusion over
the theoretical differences and applied uses of diagnostic, readiness and |
screening testing. Several researchers including Adelman (1982), Satz and
Fletcher (1988), Meisels (1985,1987, 1989) and most recently, Gridley, Mucha
and Hatfield (1995) have discussed the distinctions between screening,
readiness and diagnostic tests.
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Specific discussion in the literature on kindergarten screening reliability
and validity issues was noted by previous researchers including Barnes (1982),
Bracken (1987), Joiner (1977), Lehr , et al. (1987) and Meisels (1987) reporting
the marginal statistical properties , especially predictive validity, of many
screening tests. Meisels (1987) emphasized the seriousness of the need for
predictive validity in screening tests by stating that screening tests without
validity data is "an abuse of testing procedure and of the trust the community
places in professional educators” (p. 6). Meisels (1985) had commented on
screening tests having typically " marked decline in accuracy of prediction over
a two year period or more " (p. 29). The importance of predictive validity of
kindergarten screening tests and test batteries was noted in the literature by
such notables as Bailey and Wolery (1989), Lindsay and Wedell (1982),
Lichenstein and Ireton (1984) as well as Meisels (1987).

The review of the literature found kindergarten screening of academic
skills, especially reading, has increased dramatically in the last decade as
increased stress in formal academic learning for kindergarten children has
occurred (Shephard & Smith, 1986; Charlesworth, 1989; and Slavin, et al.
1994). Slavin, et al. (1989 & 1994) and Charlesworth (1989) noted that
increased emphasis since the 1980's on academic skill acquisition in earlier
grades, especially kindergarten, coupled with increased use of kindergarten
retention has lead to the increased development of developmental first and
transitional first grade classes. Increased maladaptive use of kindergarten
screening tests as academic readiness and diagnostic tests has been
dlscussed in the literature (Meisels, 1987 and Satz & Fletcher, 1988).

EmphaSls in the literature on academic skill acquisition, especially
readlng, has been documented since Durrell and Suliivan's research in the|
1930's. Increased research emphasis has been noted of kindergarten
screening for prediction of later academic achievement including sngnmcanf
studies by deHirsch, et al. (1966), Mercer, Algozzine and Trifiletti (1979), Horn
and Packard (1985), Tramontana, Hooper & Selzer (1988) and Wallbrown,
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Engel, Wallbrown and Blaha (1975). Varied research results were noted in the
literature regarding kindergarten screening test prediction of later academic
achievement success due to various factors such as the academic
measurement instruments used, the varied defined dependent and
independent variables and the grade levels researched.

Various kindergarten screening programs were mentioned in the
literature that have been developed to "get students off to a good start" (Slavin
,et al.1994). The Early Prevention of School Failure (EPSF) project is one of
these kindergarten screening programs. The EPSF program has been
designated by the United States Department of Education as an "exemplary
program" (Educational Programs That Work, 1994). The EPSF program is
based on six component parts (Werner, 1990). The initial EPSF program
component is designated as "diagnosis" which reportedly looks at "the child"s
developmental levels and preferred learning style" (Werner, 1990, p. 8). The
basis of the initial EPSF "diagnostic" program component is the EPSF
screening battery generated "diagnostic student profile" which generates 7
different developmental modality scores for the child. These scores and the
EPSF overall 52 potential identified learning activities are used to generate the
"curriculum design" component of the EPSF program (Werner, 1990).

The current study deals with the EPSF kindergarten screening battery of
5 tests, its 8 subtests ands the 7 derived developmental modality scores as
predictors of end of first grade Gates MacGinitie Reading Achievement. The
review of the literature found the majority of previous EPSF program research
focused on the effectiveness of the EPSF school based intervention prograh.
Previous independent research showed methodological flaws in the EPSF
program developers' summary research reports (Bryan, 1991; Driscoll, 19§2;
McConnell, 1986; Patrick,et al. 1984; Terbush, 1990).

Previous EPSF screening battery predictive validity independent
research noted in the literature was limited to only five studies (Agostin, 1993;
Bryant, 1991; McConnell, 1986; Roth,et al. 1993; Terbush, 1990 ). Further
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predictive validity research on the EPSF screening battery for future reading
achievement was needed,especially since the EPSF classroom based
intervention program focuses on reading and math skill acquisition. No |
previous noted study in the literature could be found that studied the entire
EPSF screening battery 5 tests, its 8 subtests and 7 developmental modality
scores as valid predictors of future reading success.
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Chapter 1l
Research Methodology

Subjects

The subjects for the present study were drawn from an annual subject
pool of approximately 400 enrolled public school kindergarten students in a
midwestern community of approximately 35,000 residents. The school system
in the present study contains six elementary schools distributed throughout the
community. The school system during the 1990-1991, 1991-1992 and 1992-
1993 school years administered the EPSF screening battery as part of the
school system's kindergarten enroliment policy.

During the 1990-1991 school year the designated school system in this
study piloted the EPSF screening battery during summer kindergarten
enroliment in four of the six elementary schools with subsequent use in‘the
enroliment procedure of all six schools during the following 1991-1992 and
1992-1993 school years. The school system was able to allow kindergarten
enrolled children to be administered the EPSF screening battery on several
different occasions during the June through August prior to their formal
kindergarten attendance.

The school system routinely administered the Gates MacGinitie Reading
Test (Level 1) to first grade students in April or May of their first grade year.
Approximately one half of the original sample of 1990 through 1992 EPSF
screened children were not included in the study due to student attrition.

The current overall sample of subjects includes a total of 630
kindergarten enrollees who were identified from the 1990, 1991 and 1992
EPSF screening battery testing with corresponding follow-up Gates MacGinitie
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testing results available from the Spring of 1992, 1993 and 1994, respectively.

The current study includes two subject samples of 373 and 630 subjects.
The 373 subjects sample is a subset of the overall 630 subjects. Thus, the
current samples are similiar in age and sex ratio. The 630 subjects sample is
comprised of 340 females (54% of the sample) and 290 males (46% of the
sample) with an overall composite EPSF screening testing date average age of
66.62 months. The 373 subjects sample is comprised of 208 females (56% of
the sample) and 165 females (44% of the sample) with an overall composite
EPSF screening testing date age of 66. 68 months. The current sample
includes children from all socioeconomic levels and numerous nationalities
due, in part, to the location in the community of a well known university enrolling
over 17,000 students. Race and sex were not used as study variables.

Instrumentation

The independent or predictor variables in this study include the EPSF
screening battery including all five tests, the eight total MAS and PLS subtests
and resultant seven developmental modalities. The dependent variables in this
study are the Gates MacGinitie Reading Tests (Level 1, Form K) Total Reading,
Comprehension and Vocabulary scores. Werner (1990) noted the EPSF
screening battery is compromised of five tests including the Peabody Picture
Vocabulary Test- Revised (PPVT-R), Developmental Test of Visual Motor
Integration (VMI1), EPSF.Preschool Language Scale (EPSF.PLS), EPSF.Motor
Activity Scale (EPSF. MAS), EPSF.Draw A Person (EPSF. DAP). The EPSF.
PLS has five subtests designated PLS | through PLS V and the EPSF.MAS has
three subtests designated as MAS 1, MAS Il and MAS |Il. |

The EPSF screening tests and subtests generate seven EPSF
developmental modalities designated as Receptive Language (RL), Expressive
Language (EL), Auditory (AU), Visual Discrimination (VD), Visual Memory (VM),
Fine Motor (FM) and Gross Motor (GM). These EPSF generated modality areas
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as well as their corresponding standardized test or relevant subtest areas are

as follows:
MODALITY AREA INSTRUMENT
Receptive Language PPVT-R, MAS |
Expressive Language PLS I I, IV
Auditory ' PLS III, IV
Visual Memory | PLS V, VM|, DAP
Visual Discrimination ' VMI, PLS V
Fine Motor | VMI, DAP, MAS |
Gross Motor MAS il

PPVT-R

The PPVT-R (Dunn & Dunn, 1981) was originally developed in 1959 and
revised in 1981 with noted use in hundreds of research studies. "It is a non -
verbal multiple choice test designed to evaluate the hearing vocabulary or
receptive knowledge of vocabulary in children and adults " (Sattler 1990, p.
348). Each child taking the test is "asked to point to one of four pictures on a
page, then visually demonstrate the word the examiner has provided"
(Terbush, 1990, p. 14). The PPYT-R takes 10 to 15 minutes to administer and
does not require verbal responses of the test subject.

The PPVT-R was standardized on a representative national sample
based on the 1970 U.S. Census of 4200 children ages 2. 5 through 18 and a
selected sample of 828 adults ages 19 to 40. Split half reliability coefficients for
the children ages 2.5 to 18 ranged from .67 to .88 with a .80 median. |
Alternative-forms reliabilities for a sample of 642 children ranged from .74 to .89
with a median of .81. A sample of 962 children given Forms L and M within a
time interval of 9 to 31 days received alternative-from reliabilities ranging from
.50 to .89 with a median of .76. The PPVT-R correlates .70 with the PPVT.
McConnell (1986) states the PPVT-R was noted by Dunn and Dunn (1981) to

54



have a "median correlation with other vocabulary tests of .71", (McConnell,
1986, p. 43) .

Sattler (1990) commented on the PPVT-R as "useful in measuring the
extensiveness of receptive vocabulary "(p. 351) but cautioned it not to be used
as a measure of intellectual functioning. He cautions special care should be
used in the application of the PPVT-R with ethnic minority groups who tend to
score lower on the PPVT-R than on intelligence tests potential due to their
PPVT-R scores "may be in part a reflection of their verbal and experiential
differences" (Sattler, 1990, p. 350). Tramontana , et al. (1988) stated, in their
meta-analysis of 74 studies from 1973 to 1986, the PPVT was a " good
predictor of reading at least in later grades" (p. 127).

Developmental Test of Visual Motor Integration

The Developmental Test of Visual Motor Integration (VMI), (Berry ,1989)
is a "perceptual motor ability test for children ages 4 to 13" (Sattler, 1990, p.
368) used in the EPSF screening battery to measure visual discrimination and
visual meméry. The VMI was originally normed in 1964 and re-normed in 1981
with a standardization sample of 3,090 individuals ages 2-9 through 19-8. No
information was provided by authors about the extent of VM| sample
representation in relation to U. S. census data (Sattler, 1990).

The VM! instructions asks a child to copy a series of 24 presented
increasingly difficult geometric shapes and forms from a simple straight vertical
line ultimately to a complex six- sided star comprised of two double lined,
overlayed triangles. The child's reproduced shapes are scored for accuracy by
occurrence or Qmission of ‘v_arious_ types of errors such as rotations and detéil
- expansion or constriction.  Initial items are scored on pass-fail basis with
overall quality of drawing scored on a 1 to 4 point weighted point system. Age
equivalences, percentile ranks and standard scores are generated . ‘

The VMI reliability and validity data in the manual is based on the original

1964 norms and data. VMI test-retest reliability coefficients for time intervals of
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2 to 7 weeks ranges from .63 to .93 with a median of .81 (Sattler, 1990). Inter-
rater reliabilities range from .58 to .99 with a median of .93 with internal
consistency reliabilities ranging from .66 to .93 with a median of .79. Validity
studies in the manual report concurrent validity being "satisfactory" (p."369)
based on such criteria as chronologicél age (r. of .89), reading achievement (r.
of .50), mental age (r. of .38 to .59), perceptual skills (r. of .80) and
psycholinguistic skills (r. of .20 to .81), Sattler (1990).

Berry (1989) in his normative studies reported a "one year span internal
consistency correlation ranging from .76 to .91 with median vaiue of .85"
(Driscoll, 1992, p. 44). Berry (1989) reported VMI correlations with other
readiness tests averaging about .50 with correlation to reading higher for
primary grades than for upper grades "with the tendency for the VMI to correlate
more highly with arithmetic than with reading" (Driscoll, 1992, p. 44).

EPSF. Draw A Person

The EPSF.DAP is a human figure drawing task for 4.5 to 6.5 year old
children used "as an estimate of a child's developmental cognitive ability to
recall a meaningful image or impression and produce a graphic representation
of a human form" (Werner, 1992a, p. 1). The EPSF.DAP is used in the EPSF
screening battery to help create the Visual Memory (VM) and Fine Motor (FM)
modality areas. Werner (1992a) in her EPSF.DAP manual states "while the
Goodenough Harris Drawing Test is the model for the EPSF.DAP, the approach
differs" (p. 1). She states the EPSF.DAP was specifically designed for children
4.5 to 6.5 to "measure a child's developmental of perceptual motor skills,
concepts and strategies as well as recall an image (visual memory) normally,
expected to be associated with increases in chronological age" (Werner, |
19923, p. 1). Thus, the EPSF.DAP authors clarify that norms for other published
DAP scoring systems are for older children. '

The EPSF.DAP instructions require the examiner to say verbatim to the
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child: "On the page, | want you to make a picture of a person. Make the very
best picture you can. Take your time and work very carefully* (Werner, 1992a.
p. 20). The EPSF.DAP has a 28 point rating scale with 27 of the 28 points based
on individual subjective criterion such as elaboration, proportionality. The last or
28th point on the EPSF.DAP rating scale is based on examiner's subjective
view of the child's observed fine motor coordination. The EPSF.DAP score
supposedly represents "an integrated measure of how the child perceives; uses
his or her senses; grasps a tangible image from his or her mind and reproduces
his or her concept of a person or image with pencil on paper" (Werner ,1992a,
p.-1).

The EPSF.DAP 1992 manual states the standardization data was
collected in September, 1990 on a national sample of 4,607 children ages 4.5
to 6.5 from 20 schools nationwide including 2,145 urban and 1,135 rural
subjects. All students were reportedly from the regular classroom kindergarten
population. The normative sample size for each of the six EPSF.DAP defined
three month interval age groups ranged from 237 to 147. The EPSF.DAP
manual states subjects in the normative sample were evaluated by teacher
examiners who had been trained through the conventional two day EPSF
workshop for EPSF program adopters. The "scoring accuracy” for the national
sample was deemed in EPSF.DAP 1992 manual "not a concern due to the
comprehensive (two day) training, number of raters (79) and size of sample”
Werner, 1990, p. 2).

EPSF.DAP validity and reliability studies were reportedly done in 1990
and 1992 using a "representative sample” of 400 children ages 4.5 to 6.5 (80%
being 5 year olds) from the original normative sample (Werner, 1992a, p. 14).
Follow-up 1992 EPSF.DAP reliability research reported in the 1992 EPSF.DAP
Manual found reported internal consistency estimates to be "slightly greater
than 0.7", (Werner, 1992a, p. 14). The EPSF.DAP Manual noted EPSF 1992
internal consistency coefficients were "parallel" to as well as"were equivalent "in
relationship to a 1987 Strommen & Smith Goodenough Harris DAP study (using
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a sample of 150 subjects, ages 5 through 8) "assessed by using the Kuder-
Richardson Formula 20 reliability coefficient" (Werner, 1992a, p. 14).

Reported 1990 EPSF.DAP construct validity with chronological age |
noted a correlation of .27 for boys and .22 for girls with the relatively low
magnitude of correlations justified in the manual due to “a very limited age
range in the EPSF sample (ages 4.5 to 6.5)" (Werner, 1992a, p. 16). Further
construct validity evidence supposedly was illustrated in the 1992 EPSF.DAP
manual through: 1) the pattern of most and least common features drawn by
children in the validity sample with; 2) factor analysis presented on the 28
EPSF.DAP scoreable features. No statistical or specific data were noted in the
EPSF.DAP 1992 manual to justify construct validity claims. Concurrent validity
statements were made of ‘“relative modest correlation between the DAP and
the PLS, MAS and PPVT-R" with strongest relationship with the VMI" (Werner,
19924, p. 17). Again, no specific statistical data is presented to justify validity
claims. ,

Another noted limitation of the EPSF.DAP involves the manual reported
1992 reliability and validity sample of 400 subjects had only a range of 26 to
103 subjects in the six defined EPSF.DAP three month chronological age
intervals from 54 to 77 months. Five of the six defined chronological age groups
had less than 100 subjects with the youngest group (ages 54 to 57 months) and
the oldest group (ages 74 to 77 months) have the fewest subjects, 26 and 29,
respectively. '

EPSF Motor Activity Scale

The EPSF Motor Activity Scale (EPSF.MAS) is described in the updated
1992 EPSF.MAS manual as "an instrument designed to assess a child's
receptive language relevant to body parts and spatial orientation: manual
dexterity and body control" (Werner, 1992b, p. iv). The test authors state that the
EPSF.MAS is not a comprehensive assessment of perceptual motor

development but is "designed to be used as a predictor of the developmental
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level of a child's fine motor and gross motor in relationship to his or her
understanding of body language”, (Werner, 1992b, p. 5).

The EPSF.MAS was originally developed in 1976 by Margot Heiniger
and by EPSF staff. Bryant (1991) states that the EPSF.MAS was originally
standardized on 138 subjects with geographic representation of the norming
sample unknown and validity and reliability data not reported. McConnell
(1986) stated that EPSF adopter school districts were not asked initially to
report EFSF.DAP study scores to the EPSF Project Office with data on the
EPSF.MAS "not included in any of the annual EPSF evaluation summaries” (p.
44).

The EPSF.MAS is comprised of three subtest categories noted as MAS |,
MAS Il and MAS |ll. MAS | is comprised of 13 items reported to measure" body
imagery and spatial orientation in relationship to body parts" (Werner, 1992b, p.
3). The EPSF.MAS Manual states the MAS | has two sections noted A and B
that reportedly measure (section A) "child's knowledge of body parts location
and provide the examiner with a measure of language, body awareness and
auditory memory", (Werner, 1992b, p.3) and (section B) "spatial orientation in
relationship to body involving concepts such as over, under" (Werner, 1992b, p.
3). The child on MAS | items is asked to name eight body parts and hold a ball
in five different spatial orientations to their body assessing the child's
understanding of "under, front, top, between and right (versus left)", (Werner,
1992b, p. 3).

MAS Il has only four items that proport to measure "manuai dexterity"
through stringing bead with both hands followed by with each hand: snapping
fingers, finger to thumb touching and finger tip to opposite hand touching. MAS
Il contains 11 items designed to measure "body control" through activities of:
jumping, balancing on one foot, walking on preset pattern of footprints, skipping
as well as tossing and catching yarn balls.

The examiner rates the child's EPSF.MAS performance of the 28 total
subtest items with a possible maximum score of 30. The 28 items have
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remained the same since the test's inception. The tabulated test raw scores for
each EPSF.MAS subtest area are entered into the EPSF computer input sheet
where "MAS scores will be integrated with the outcomes of the total assessment
process, not interpreted as a single measure of performance in any one
developmental area" (Werner, 1992b, p. 16). The resultant MAS |, MAS Il and
MAS IIl areas are used to form components of the EPSF developmental
modalities of Receptive Language (RL), Fine Motor (FM) and Gross Motor (GM),
respectively. The child is then determined by EPSF computer program
tabulations to be at one of five designated levels of modality developmental
functioning ranging from "considerable strength" to "considerable need".
EPSF.MAS reliability studies noted in the EPSF.MAS Manual were done
by Crawford (1989) and Thistlewaite and Cook (1992). Discussion of
Thistlewaite and Cook's (1992) unpublished EPSF.MAS reliability and validity
studies was done by Cook and Smith (1992). Crawford (1989) using an
undescribed sample of children reported initial inter-rater reliability of .90 with a
follow-up reliability coefficient after three months of .93. Thistlewaite and Cook
(1992) with a "sample of 400 children from 10 school districts" (Werner, 1992b,
p. 26) found internal consistency reliability coefficients for MAS |, MAS Il and
MAS Il as .58, .60 and .60, respectively, using Cronbach's Alpha Formula.
Sample size limitations éomments noted with the EPSF.DAP are again relevant
since researchers used the same subject pool for EPSF.MAS reliability studies.
"Validity of perceptual motor tests have been difficult to establish”
(Werner, 1992b, p. 24 ). Crawford (1989) repo'rted comparing the EPSF.MAS to
the Dayton Sensory Motor Survey and Purdue Perceptual-Motor Scale with the
EPSF.MAS "concluded to be the best measure" (Werner, 1989, p. 34) No data
was given in the EPSF literature or EPSF. MAS manual to support this claim.
EPSF.MAS construct validity was reported in the 1992 EPSF.MAS Manual
through: 1) the correlation between chronological age for boys of .27 and .21
for girls, and 2) the pattern of features found in "children's responses" (Werner,
1992b, p. 35) show a median item difficulty of 81% of items preformed correctly
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with 10 items being at or above the 90% correctly answered level. The 1992
EPSF.MAS Manual admits "relatively low MAS construct validity correlations
with age but this can be ascribed to the very limited age range of EPSF sample
(ages 4.5 to 6.4)" (Werner, 1992b, p. 35).

The EPSF.MAS was nationally standardized in 1988 reported “on a
national random sampling based on the 1984 population data projected by the
U.S. Census Bureau", (Werner,1992b, p. 35). A total sample of 3,093 children
ranging in age from 4.5 to 6.5 were reportedly representative of ethnic,
socioeconomic, commuhity size, sex and age. The same standardization
sample was used for the EPSF.PLS and EPSF.MAS. A total of 42 communities
from five different regions of the U.S. were mentioned in the sample. The
defined "North Central" region of the sample contains 1684 (over 54%) of total
sample population with 33 (78 %) of all "national" sample communities located

in lllinois or Ohio.

EPSF. Preschool Language Scale

The EPSF.PLS (PLS) was initially developed by the EPSF Project staff in
1971 due to the need for a test capable of measuring "integrated auditory-visual
- perception correlated to the typical preschoolers performance range" (Werner,
1992¢c, p. 1). The EPSF.PLS was then broadened to encompass cognitive
processes in the areas of auditory, visual, kinesthetic and communicative
language. Garner (1993) reported the stated purpose of the EPSF.PLS is "to
predict school readiness by assessing integrated auditory, visual and motor
synthesis" (p. 50) as noted from the PLS 1981 manual. ‘

The EPSF.PLS is comprised of five subtests labeled PSL | through PLS
V with a total of 50 possible points for 43 total different test items. The five |
subtests include:
1.  PLS| Visual Vocal Integration

The child is asked to respond to examiner's oral individual questions to
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each of nine different stimulus pictures (e.g. "What is the mother doing to the
bread" (slicing or cutting). McConnell (1986) stated PLS | is "regarded as more
integrative than picture vocabulary tests in that both a statement and picture is
presented to form a auditory-visual association requiring auditory and visual
synthesis rather than rote memory”, (p. 39). PLS I resuits are used with PLS I
and PLS IV to form the EPSF Expressive Language (EL) developmental
modality.
2. PLSIl Vocabulary

The child is asked a series of eight questions without a visual clue that
require the respondent to "demonstrate his/her understanding of the concept
and not just make an association” (Werner, 1992¢c, p. 3). For example, "How
does ice feel' (cold or wet). PLS Il is used in conjunction with PLS | and PLS IV
to construct Expressive language (EL) developmental modality.
3. PLSIIl Auditory

The child is presented with EPSF.PLS kit containing "familiar toys"
(Werner, 1992¢, p. 3) such as a doll and red block. The nine PLS Il tasks
range in difficulty level from one to three sequential directions for the child with
the test focusing on "short term memory, association, sound discrimination and
sequencing” (Werner, 1992c, p. 3). PLS level two difficulty tasks include "put
two flowers and the doll in the box". PLS Ill is combined with PLS iV to generate
the EPSF Auditory (AU) modality.
4. - PLS IV Integrative Auditory- Memory

- This subtest is designed to assess grammatical closure and the child's
ability to "recall stimuli received through his/her sense of hearing and based on
his or her experience" (Werner, 1992c, P. 3). The child is presented with nine
visually presented tasks with toy props accompanied by examiner verbally E
presented incomplete sentences to be completed by the child. For example.i
“this car is in a box. Now the car is (out)". PLS IV is used in both the EPSF |
Expressive Language (EL) and Auditory (AU) in combination with other PLS
subtests.
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5. PLSV Discriminative Visual-Auditory Memory

The child is presented with seven different tasks requiring him or her to
visually remember and reproduce a series of briefly presented geometric
shapes (triangle, circle or sun) involving four difficulty levels for recall from two
to eventually four shapes. The PLS IV was the only PLS subtest where 3
individual items are valued as 2 (versus 1) points per accurate item completion.
Thus, the PLS IV subtest has a maximum of 14 possible points.

The initial EPSF.PLS normative sample consisted of 4,270 children from
37 school districts in nine states during the 1975-1976 school year, (McConnell,
1986). Werner (1992¢) states "the PLS was standardized in a carefully selected
national sample of more than 5,000 subjects in 1978 and more than 3,000
subjects in 1988" (p. iv). The 1988 EPSF.PLS national norming sample was the
same sample used for the EPSF.MAS. Previous mentioned geographic
representation limits of the sample include the fact that 34 of the 42
communities in the "national sample" were from the states of lllinois and Ohio.

The initial EPSF.PLS reliability studies in the 1981 PLS manual report
that a test-retest correlation of .77 "in Summer 1973 with 97 pre-kindergarten
children ages 4.5 to 5.5 in four lllinois communities" (McConnell, 1986, p. 41).
Garner (1993) and McConnell (1986) reported the EPSF.PLS split-half
reliabilities were not correlated in the 1973 reliability studies due to the subtests
contained too few items for calculations to be done.

The 1988 and 1992 EPSF.PLS manuals mentioned Fredebaugh's
(1984) study in the Virgin Islands done to establish the PLS test-retest reliability.
Fredebaugh randomly selected 34 students from 17 EPSF classes with a 14
day test-retest interval. Overall reported test-retest reliabilities of .82 with PLS |
through PLS IV reporting "strong correlations" but PLS | was the only PLS |
subtest "not highly correlated (r. 49)" (Werner, 1992, p. 29). The 1992 reliébility
study involved a sample of 400 children ages 4.5 to 6.5 (same sample as for
EPSF.DAP and EPSF.MAS). The previous mentioned limitation of smaller
sample size for five of the six derived sample age groups remains relevant '(see
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EPSF.PLS instrumentation narrative for further discussion). “Internal
consistency of the PLS was computed using several formulas (Spearman-
Brown, Cronbach's Alpha and Guttman's Split-Half). All of these reliability
coefficients were on the order of 0.7" (Werner, 1992¢, p. 29). Still no specifiic
EPSF.PLS correlations are reported in either the 1988 or 1992 PLS manuals.

EPSF.PLS construct and criterion related validity studies were
mentioned in the 1992 EPSF.PLS manual. The 1992 sample of 400 children
generate a construct validity coefficient of .25 between the EPSF.PLS and
chronological age. Patterns of children's EPSF.PLS responses were presented
as a second proof of construct validity. The EPSF.PLS manual stated a median
range of item difficulty of .50 with a range of .9510 .05. Factor analysis of
children's EPSF.PLS responses suggested "some common pattern among
children's responses" (Werner, 1992¢, p. 32) with nine factors identified. Noted
factor analysis found the first through fourth factors being parts of PLS V, PLS I,
PLS Il and PLS Il & PLS 1V, respectively. PLS I did "not group together in the
factor structure" (Werner, 1992c, p. 32). Criterion validity studies mentioned in
the EPSF.PLS manual reported EPSF.PLS total score correlations of .60, .42,
.40 and .24 to the PPVT, VMI, EPSF.MAS and EPSF.DAP. No specific statistical
data is given in the EPSF.PLS manual to support drawn conclusions.

Gates MacGinitie Reading Test
Third Edition

The Gates MacGinitie Reading Test has a long history of being a wéll
known reading achievement measure and was a "prototype of the
contemporary standardized reading test " (Calfee, 1985. p. 593). Lindquistf
(1982) stated "the Gates MacGinitie Reading Tests are designed not to be a
diagnostic test but rather a survey of reading achievement" (p. 332). The Gétes
MacGinitie was first developed in 1926 with revisions in 1976 and 1989. Thé
1989 revised Gates MacGinitie contains nine levels "to assess student

achievement in reading skills from kindergarten through grade 12" ( MacGinitie
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& MacGinitie, 1989c, p. 21). The test is divided into alternative forms K and L
available for most grade levels. The test can be hand or machine scored.

MacGinitie and MacGinitie (1989b) reported their test raw scores are
converted to standard scores reported in normal curve equivalent (NCE),
percentile rank (PR), stanine, extended scale score (ESS) and grade equi\)alent
(GE). Standard scores are generated on the Gates MacGinitie in the areas of
Vocabulary, Comprehension and Total Reading Score. The Gates MacGinitie
Total Reading score is basically a sum of the Gates MacGinitie Vocabulary and
Comprehension scores. MacGinitie and MacGinitie (1989b) in their Gates
MacGinitie Reading Tests (Third Edition) Manual for Scoring and Interpretation
stated "the (Gates MacGinitie)Total (reading) raw scores are the sums of the
Vocabulary and Comprehension raw scores”, (p. 79).

The Gates MacGinitie Reading Test is comprised of a Vocabulary and
Comprehension section with 45 and 48 test items, respectively. The Vocabulary
and Comprehension areas require 20 to 25 and 30 to 35 minutes to complete.
The Vocabulary subtest measures knowledge of words in isolation and
evaluates" the student's knowledge of frequently used nouns, verbs, adjectives
and other parts of speech” (Cooter & Curry, 1989, p. 256). Vocabulary items are
in multiple choice format with four choices per test item. Each Vocabulary item
has a visual clue. MacGinitie & MacGinitie (1989 a) stated regarding their |
vocabulary subtests that " levels 1 and 2 are primarily tests of decoding skills in
which the child must sound out or recognize words that correspond to a picture",
(p. 256).

The Comprehension subtest is a direct measure of the student's ability to
read and comprehend. The Comprehension subtest is compromised of short
one and two sentence reading passages followed by an implied question to
answer or choose the best of three presented visual representation of the
reading narrative. MacGinitie and MacGinitie (1989a) stated that on
"Comprehension (subtest) levels 1 and 2, students begin with one sentence

passages and must choose one picture that best reflects the meaning of the:
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passage. As the test progresses , the narrative and expository passages
become longer", (p. 257). Vocabulary and Comprehension responses are
marked in the Gates MacGinitie test booklet. |

The extensive national standardization of the Gates MacGinitie Reading
Tests, Third Edition was done in the 1987-1988 school year involving "77,413
students in 222 schools in 67 school systems in 30 states" ( MacGinitie &
MacGinitie, 1989b, p. 25). Students in the sample were representative of the
1980 U. S. Census data regarding SES, school district size and region of the
United States. Standardized data from the Fall 1987 and Spring 1988 testings
of grades 1 through 12 was gathered with sample size per grade ranging for
1466 to 3589. An additional 25,210 students participated in the three "equating
studies' to equate or statistically compare (1) the 1989 Gates MacGinitie
alternative test forms, (2) two adjacent grade levels in Gates MacGinitie test
responses and (3) Gates MacGinitie, Second Edition to the Third Edition.
Overall the Gates MacGinitie, Third Edition had reliability coefficients for
Vocabulary, Comprehension and Total Reading Score of .88 to .91, .87 to .92
and .93 to .95, respectively.

The current study involves the Gates MacGinitie, Third Edition (Level 1,
Form K) with reliability coefficients (using the Kuder Richardson Formula 20) for
the Vocabulary, Comprehension and Total Reading Scores of .93, .94 and .97.
Extensive data on the Gates MacGinitie tests ceiling, floor and test completion
rate was noted in the manual. Correlations were reported in the test manual of
.88 between the Gates MacGinitie (Level 1, Form K) Vocabulary and
Comprehension subtests with a .50 reliability coefficient of the differences
between both Gates MacGinitie Reading Test (Level 1, Form K) subtests
(MacGinitie & MacGinitie, 1989c).

Reported validity studies in the 1989 Gates MacGinitie manual
comparing Gates MacGinitie (Level 1) Vocabulary, Comprehension and Total
Reading Scores to the lowa Tests of Basic Skills , Comprehensive Tests Of
Basic Skills, California Achievement Test, Metropolitan Achievement Tests,
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Survey of Basic Skills as well as to English course grades and grade point
average found correlations ranging from .56 to .68, .83 to .88, .78 t0 .86, .45 to
.72, .6510 .79, .77 to .83 and .68, respectively. Overall, the Gates MacGinitie
Reading Test is reportedly adequate as a "gross first screening of reading
ability” (Cooter & Curry, 1989, p. 258). MacGinitie and MacGinitie (1989c)
stated the Gates MacGinitie Reading Test, Third Edition provides" an effective
means of assessing general reading achievement", (p. 23). Overall, Cooter and
Curry (1989), Graham (1990), Lindquist (1982) and MacGinitie and MacGinitie
(1989a and 1989b) all reported the Gates MacGinitie to be suitable as a
general screening of reading achieVement. Thus, the Gates MacGinitie would

definitely be beneficial as part of an academic screening program.
Design

This research is a correlational study using available archival data.
There is no experimental treatment involved in this undertaking. This
correlational study investigated the relationships between the EPSF Screening
Battery tests, its subtests and the EPSF modality ratings as predictors of future
performance on the Gates MacGinitie Reading Test, Third Edition (Level 1,
Form K). |

Procedures

The EPSF screening battery was routinely administered in a midweétern
community of 35,000 to approximately 350 to 400 potential entering
kindergarten children as part of the public school kindergarten enroliment
policy during the 1990-1991, 1991-1992 and 1992-1993 school years. This
screening was administered by school system screening teams consisting of
teachers and other hired professionals. The screening team had received a two
day EPSF training orientation. Screenings were done in the summer months
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prior to formal kindergarten attendance. Some kindergarten enrollees (44
children in this study ) who missed the summer EPSF screening were given
their EPSF screening battery during the first semester of Kindergarten. No
formal widespread use of the EPSF treatment program was instigated in the
school system despite the availability of EPSF classroom materials.

The school system in the current study had administered the Gates
MacGinitie at the end of first grade as a screening instrument for potential
Chapter 1 eligibility only in the four Chapter 1 target schools prior to the 1991-
1992 school year. The Gates MacGinitie was adopted for use with all six
elementary schools during the 1992-1993 school year. EPSF screening profile
information for this study involved EPSF kindergarten screening profiles that
could be matched to available first grade Gates MacGinitie data on the same
students.

A total of 630 kindergarten student EPSF computer profiles with 93%
gathered in the summer screenings of 1990, 1991, 1992 (having
corresponding April of 1992, 1993 and 1994 first grade Gates MacGinitie
scores) were collected with school permission from: 1) the EPSF computer data
system records for all 630 subjects, and 2) individual EPSF raw data files for
373 subjects. The total age and raw score developmental age equivalences
for the PPVT-R, VMI, and EPSF.DAP were collected from all 630 computer data
sheets with totél raw scores for the EPSF.PLS and EPSF.MAS for 371 subjects
available. The EPSF computer sheet does not show the raw score data for the
EPSF.PLS and EPSF.MAS subtests.

Each child's EPSF generated modality rankings for each of the seven
developmental modalities were gathered from computer generated EPSF
student developmental profile sheets. A numerical ranking of 1 was assigned
for "considerable strength”, a ranking of 2 assigned for "moderate strength, a
ranking of 3 for "average", a ranking of 4 assigned to "moderate need" and a
ranking if 5 assigned for "considerable need". Each of the student's seven
individual developmental modality scores were thus assigned a numerical
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ranking of 1 to 5 for data analysis.

Data from the 630 Gates MacGinitie Reading Tests was obtained in
Spring 1992, 1993, and 1994. The May 1992 Gates MacGinitie data was only
available from the four school system Chapter 1 eligible schools. The 1992 and
1993 Gates MacGinitie data was available from all six elementary schools. The
Gates MacGinitie Reading Test (Level 1, Form K) Total Reading, Vocabulary
and Comprehension subtests scores are reported to the school district in the
form of grade equivalencies, NCE, stanines and national percentile ranks.

Statistical analysis for predictive capabilities of the 5 EPSF tests, 8
subtests and 7 individual developmental modality scores were compared to the
Gates MacGinitie Total Reading, Vocabulary and Comprehension results. An
initial canonical statistical analysis was preformed on the composite Gates
MacGinitie Vocabulary and Comprehension subtests. The Gates MacGinitie
Total Reading Score was not used in the canonical analysis due to the fact it is
a composite number of the two Gates MacGinitie subtests and potentially could
weight the effects of the collapsed independent variable linear composite if
entered into the canonical analysis. The Gates MacGinitie Total Reading Test
score was used as an single dependent variable in the secondary mulitiple
regression énalysis preformed on the data.

Supplemental statistical comparison of the 135 EPSF defined "moderate
need" and "considerable need" subjects' scores noted in this study to a
random equal size sample of defined not at-risk EPSF subjects was not
attempted in this study. Also, data analysis of sex and age of subject was not
done in the current study. '

Data Analysis

The defined predictive or independent variables in this study are the total
scores of the 5 standardized EPSF Screening Battery tests, their 8 EPSF |
subtests and the EPSF defined 7 individual developmental modality scores.
The 7 EPSF modality rating score were derived from the assigned value of a
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score from 1 (for "considerable strength") to 5 (for "considerable need") based
on the 5 EPSF defined potential modality strength levels. Individual test
subjects' age and sex were not used for secondary analysis as predictive
variables.

The dependent or criterion set of variables involved the Vocabulary,
Comprehension and Total Reading scores for the Gates MacGinitie Reading
Test, Third Edition (Level 1, Form K) as measured by Normal Curve
Equivalency (NCE). The use of NCE scores was done in this study versus
potential use of the Gates MacGinitie Reading Test derived scores in the form
of percentile ranks (PR) , grade equivalences (GE), stanines or extended scale
scores (ESS). The use of NCE scores in this study was justified through
relevant review of the literature and Gates MacGinitie test authors' comments.

The use of NCE derived scores for test result interpretation in this study
was determined the most relevant Gates MacGinitie Reading Tests derived
score. A brief review of the literature on derived scores is relevant. Frechtling
(1989) reported that norm referenced tests offer a wide choice of derived scores
but cautioned each has their strengths and weaknesses. Grade equivalences
(GE) are noted: in the literature to be the most easily misunderstood derived
score: (Frechtling, 1989; Gary, 1975; Green, 1987; Hanna, Dyck & Holen,
1980; Phillips & Clarizio, 1988 and Ward & Gould, 1980). Stanines are easily
understood yet "provide a fairly gross measure of performance" (Frechtling,
1989, p. 477).

Percentile ranks (PR) are noted to "probably be the most widely used of
the derived scores" (Green, 1987, p. 29) and are noted to be "easy to compute,
universally used, applicable with a wide distribution of subjects and suitable for
most test applications as one means of displaying information" (Brown, 1991, p.
346). Still, PR (1) suffer from being "time bound" in the sense they "are specific
to the particular test, the particular reference group used, the time when the
reference group was tested and the time when the school gives the test",
(Green, 1987, p. 30), (2) should not be arithmetically averaged, (3) cause
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confusion that exist between PR and percentage correct, (4) should not be
"submitted to any type of data analysis without converting it to some type of
standard score" (Sattler, 1982 as noted by Brown, 1991, p. 26) due to not being
an equal interval scale, distortion of scores can occur (especially as the ends
of the score distribution ) with, in effect, "equal percentile ranks definitely do not
always represent equal differences in relative (distribution) position™ (Brown,
1991, p. 25). PR are not recommended as valued data for comparative
purposes in research (Brown, 1991; Frechtling, 1989; Green, 1987; MacGinitie
& MacGinitie, 1989b and Rudner, 1989).

NCE are normal curve equivalencies and are "normalized
transformations” of PR; therefore, giving the advantages of generating direct
information about the relative status of an individual in a group with minimized
distortion of scores and allowing for comparisons of individual and group scores
at all points along the distribution. Three limitations of NCE were noted in the
literature including (1) posing a potential communication problem to the lay
person, (2) "can sound intimidating" (Flechtling, 1989. p. 477) and (2) some
misinterpretation potential regarding NCE gain scores. Previous Chapter |
Reading research (Talmadge, 1976) has noted that a zero NCE gain score
means that the amount of learning was precisely what was expected. (In effect,
a 50 NCE score always represents the exact average for that grade) Thus,
some NCE gain score misinterpretations can occur by less knowledgeable test
data interpreters.

MacGinitie and MacGinitie (1989b) in their Gates MacGinitie Reading
Tests Manual for Scoring and Interpretation speak of how different derived
scores can be used to answer different questions by data interpreters such as
"How well does the child read ?", "As a group, how well do the children read ?"
or " Has a new set of materials or procedures for teaching reading made any
difference in how well the children can learn to read ? ". NCE was the only one
of the derived score types used by MacGinitie and MacGinitie (including their
own developed ESS derived score) mentioned by them to (1) answer all seven
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of their potential reading data interpretation questions and (2) have no noted
limitations for their recommended Gates MacGinitie Reading test data reporting
and interpretative use (MacGinitie & MacGinitie 1989b). |

The study's initial level of statistical analysis required the use of a
canonical correlation analysis (CCA) due to the fact that multiple dependent
and independent variables were involved in this study (Pedhazur, 1982). CCA
procedures allow the researcher to use larger number of criteria and predictor
variables with a "reduction capacity similar to that of factor analysis" (Terbush,
1990). "Multiple regression, MANOVA, ANOVA and discriminant analysis can
be shown to be special cases of canonical analysis" (Thompson, 1984, p. 7).
CCA is a multiple regression technigue that "'is capable of showing the
relationship between independent and dependent variables" (Thompson, 1984,
p. 30). In effect, CCA analysis proceeds by initially collapsing each person's
scores on the variables in each variable set into a single composite variable.

Three of the five previous EPSF predictive validity studies used the CCA
technique at least as a portion of the basic study data analysis (Bryant, 1991,
‘McConnell, 1986; Terbush, 1990). Some limitations in the interpretation of
obtained CCA results are due to the fact that this statistical technique forms two
linear composites (one involving the multiplé dependent variables and one for
the multiple independent variables) through the least squares analysis
(Terbush, 1990). CCA is defined and limited by how the researcher generates
the linear composites. The independent or predictor variables were divided in
this study into three different sets of data for comparison to the dependent
variables to answer each of the three research questions. The three different
sets of predictor or independent variables included (1) the EPSF 5 screening
battery tests, (2) the EPSF 8 screening battery subtests and the EPSF 5
screening tests and (3) the EPSF 7 developmental modality scores for each’
test subject.

The EPSF total scores for each of the five EPSF screening tests were
combined to form one multiple ihdependent variable linear composite for
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canonical comparison to the dependent variable linear composite composed
from the Gates MacGinitie Reading Test (Vocabulary, and Comprehension
scores) as measured by NCE derived scores. The second CCA data analysis
involved comparison of a derived independent variable linear composite of the
eight EPSF subtest raw scores and five EPSF screening test scores to the
dependent variable linear composite of the Gates MacGinitie Reading Test
(Vocabulary and Comprehension) scores as measured by NCE derived scores.
The third CCA analysis involved a multiple independent linear composite of all
seven EPSF modality scores compared to the dependent variable linear
composite of the Gates MacGinitie Reading Test (Vocabulary, and
Comprehension) scores as measured by NCE derived scores.

Specifically, the current study used CCA as the initial level of statistical
analysis on each of the three research QUestions. These include the prediction
of the Gates MacGinitie Reading Test (Level 1, Form K) Vocabulary and
Comprehension scores through: 1) the degree of predictive variance accounted
for by the five EPSF screening battery tests, 2) the degree of predictive variance
accounted for by the five EPSF screening tests and eight EPSF subtests, and 3)
- the degree of predictive variance accounted for by the seven defined EPSF
developmental modality areas. A Chi-Square test for statistical significance and
statistical checks for nonlinearity were also conducted on the canonical analysis
data.

Secondary statistical analysis of the current study individual research
questions was done using the stepwise multiple regression statistical analysis
technique. Agostin (1993) and McConnell (1986) used multiple regression
statistical analysis in their noted: EPSF screening battery predictive validity
studies. Pedhazur (1982) stated that "basic multiple regression statistical
analysis is eminently suited for analyzing the collective and separate effects of
two or more independent variables on a dependent variable" (p. 6). Stepwisé
multiple regression is basically a variation of the forward selection multiple
regression procedure. The forward selection multiple regression procedure is
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basically a multiple regression technique where ' the first predictor that has an
opportunity to enter the prediction equation is the one with the largest simple
correlation. If this predictor is significant, then‘ the predictor with the largest semi-
partial correlation with Y is considered, etc." {Steven, 1992, p. 87). Stepwise
multiple regression is a varied form of the forward selection multiple regression
method in that at each stage of the procedure a test is made of the least useful
predictor. Thus the importance of each predictor is constantly being reassessed
during the different stages of the stepwise multiple regression.

The majority of this study's statistical calculations were done for the
canonical and stepwise multiple regression computations using the SSPS
statistical package. The SPSS statistical package is noted by Pedhazur (1982)
as " a versatile set of interrelated programs that afford great flexibility in data
computation, data editing and data analysis" (p. 85). The SSPS statistical
calculations for the current research were done through the Computing and
Information Services of Oklahoma State University in Stillwater, Oklahoma.

The current use of the stepwise multiple regression was done to
determine the best EPSF independént variable predictors of Gates MacGinitie
Vocab}uIaﬂ/,—Comprehension and Total Reading scores as separate dependent
variables. Each o_f the three study research 'questions required three separate
stepwise multiple regression analyses i_nvolvihg the Gates MacGinitie
Vocabulary, Comprehension and Total Reading scores as predicted by the
three different independent variable sets of (1) the 5 EPSF basic screening
tests, (2) the 5 EPSF screening tests plus the» 8 EPS[s subtest scores and (3) the
7 EPSF developmental modality scores.

Supplemental research question two stepwise multiple regression
analysis was conducted using the defined independent variable subsets of ‘
derived scores from (1) the 8 EPSF subtests alone and (2) the 8 EPSF subte$ts
and the PPVT-R, VMI and DAP screening tests thus, eliminating the PLS Total
and MAS Total scores as predictors of future Gates MacGinitie Vocabulary, |
Comprehension and Total Reading scores.
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Chapter 4
Results

Introduction

The purpose of this study was to examine the predictive validity
capabilities of the basic EPSF Screening Battery 5 tests, its 8 subtests and
derived 7 developmental modality scores as predictors of future reading
achievement as measured by the Gates MacGinitie Reading Test (Form K,
Leve! 1). Three research questions were addressed:

1. What is the degree to which the kindergarten age administered 5

EPSF screening battery tests are relate to and predict future, end of

- first grade, Gates MacGinitie Reading Test achievement? |

2. What is the extent to which the kindergarten age administered EPSF
screening battery 8 subtests are related to and contribute to the basic

EPSF screening battery 5 tests' pré&iction of future, end of first grade, -

Gates MacGinitie reading achievement?

3. What is the degree to which the kindergarten age administered EPSF
screening battery generated 7 individual developmental modality scores
are related to and predict future, end of first grade, Gates MacGinitie

reading achievement?

Statistical analysis of these three research questions was addressed |
through the initial use of canonical analysis followed by secondary analysis -
using stepwise multiple regression techniques. The majority of the statistical
analysis calculations were performed using the SSPS statistical package |
locally available through the Computing and Information Services at Oklahoha
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‘State University in Stillwater, Oklahoma.

This chapter is divided into four sections. The first three chapter sections
each deal with a specific research question. Section four of the chapter is a.
summary of the major study results. Discussion of the results is presented in

Chapter V.

Research Question One - What is the degree to which the kindergarten
age administered EPSF screening battery 5 tests are related to and
predict future, end of first grade, Gates MacGinitie reading achievement?

The first research question was initially studied using a canonical
analysis of the overall reiationship between the linear independent variables
composite formed by the 5 EPSF screening battery test results in relationship to
the linear dependent variable composite formed by the Gates MacGinitie
Reading Vocabulary and Comprehension subtests results. The Gates
MacGinitie Total Reading score was not used in forming the linear dependent
variable due to it being a additive function or simple composite score of the
stepwise multiple regression analysis was done to look at the capabilities of
the independent variables to predibt future Gates MacGinitie Vocabulary,
Comprehension and Totél Reading scores.

A canonical correlation was initially used to preform analysis of the
relationship between the dependent and independent variables to eliminate the
potential loss of valuable information from the variables caused by statistically
looking at all them as separate entities. The canonical statistical analysis
technique allows the researcher to state the relationships among variables
mo'rel realistically - recoghizing the fact that frequently in behavioral researchi
variables are interrelated and not isolated functions. Also a check for non -
linearity of the test data was preformed during the preliminary data analysis.

The present study involved the use of a sample of 373 subjects' data
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available for the computations necessary to answer research questions one
and two. The larger sample of 630 subjects (including the 373 subjects from the
sample subset) was used for research question three. Thus, at least two
separate intercorrelation matrices had to be computed for the canonical and
multiple regression statistical analysis of the three research questions. The? 373
subject intercorrelational matrix is noted in Table 1. The 630 subject
intercorrelational matrix in presented later in this chapter (see Table 19).

Table 1
Pearson Intercorrelational Matrix - 373 Subjects

1 2 3 4 5 6 7 8 9 10 11 12 13 14 156

2 43

3 47 94"

4 19" 34" 31

5 13*  33™ 35" 09

6 16" 35 33 B8~ {7

7 11t 28" 22" 49" (02 66"

8 03 8™ 17 52 00 62 38"

9 13 31 30" 40" 20" 64" 30" 32

10 04 20 18" 46" 01 66" 49" 39 33"

11 15~ 22 19~ {17+ 22" 66 20 16" 20" 15"

12 12* 15 16 31" 04 46™ 37 35 30" 34" 22"

13 12 13" 13" 40" 00 48 43" 40" 34" 39 14" 74"

14 01 04 -02 04 03 09 08 06 04 06 06 16" 13
15 08 10* 11* 09 09 22" 18" 11* 15™ 14" 15" 74 20 07
16

02 09 08 10 07 05 03 04 07 00 O1 10 07 02 09

1= Gates MacGinitie Vocabulary, 2 = Gates MacGinitie Comprehension, 3 = Gates MacGinitie Total
Reading, 4 = PPVT-R, 5=VMI, 6 =PLS Total, 7=PLS 1,8=PLS 2, 9=PLS 3, 10=PLS 4,11 =
PLS 5, 12=MAS Total, 13= MAS 1, 14=MAS 2, 15 = MAS 3, 16 = DAP .

Note: Decimals omitted.
N =373
*=p<01 *=p<.05

Table | shows the 5 EPSF tests of PPVT-R, VMI, EPSF.PLS Total,
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EPSF.MAS Total and DAP had three significant Pearson correlations améng
them. These three correlations significant at the .05 level were EPSF.PLS Total
to PPVT-R, EPSF.PLS Total to VMI and MAS Total to EPSF.PLS Total with
correlations of .58, .17 and .46, respectively (see Tables 1 and Appendix C) It
is also interesting to note that the Table 1 matrix showed significant correlation
between 4 of the 5 EPSF tests in relationship to the Gates MacGinitie
Vocabulary, Comprehension and Total Reading Scores. The DAP was the only
1 of the 5 EPSF basic screening battery tests to not be significantly correlated
with the Gates MacGinitie (see Appendix D for more specified view of data).
 The canonical statistical analysis created synthetic Gates MacGinitie
composite dependent variable (composed of the Vocabulary and
Comprehension subtests) was statistically compared to the created artificial
linear composite canonical independent variable (composed of the 5 EPSF
screening battery tests). The SPSS statistical analysis yielded two canonical
roots or variates. Only the first canonical root was statistically significant with a
Chi Square of 101.203, df of 10 and p <.001. (see Table 2). Therefore, further
statistical interpretation was only computed with Canonical Variate I. The
canonical correlation squared (i.e. R squared) represents the "proportion of
variance shared by a pair of canonical variates to which it corresponds”,
(Pedhuzur, 1982, p. 727). Thus, research question one Canonical Variate |
produced 23% of the shared variance accounted for by the relationship
.between the linear composite of the 5 EPSF screening battery tests and the
linear composite of the Gates MacGinitie Vocabulary and Comprehension ]
subtests (see Table 2). |

Table 2
Canonical Results of the 5 EPSF screening tests composite and
the Gates MacGinitie Vocabulary and Comprehension subtests composite

Canonical Canonical Canonica l Chi d p \
Variate Correlation Correlation squared  Square ‘
I .48360 .23387 101.203 10 <001

[ 09253 00856 3.164 4_>500.
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Canonical variate structure coefficients or correlations ( also known as
loadings) were analysized to clarify the relationships defined by the first
canonical variate. The canonical variate structure coefficients or canonical,
loadings represent the "correlations between the original variables and the
composite variables" (McConnell, 19886, p. 66). Pedhuzur (1982) stated " asa
rule of thumb, it is suggested that structure coefficients equal to and greater than
.30 be treated as meaningful”, (p. 732). Generally variables that are highly
correlated with a canonical variate have more in common with it.

Standardized canonical coefficients or weights are used to determine the
relative importance or contribution of variables. Pedhuzur (1982) stated that
standardized canonical weights are analogous in interpretation to multiple
regression beta weights and should be interpreted with caution due to their
potential shortcomings. Canonical and multiple regression standardized
function coefficients are typically used to generate a prediction equation to
maximally predict individual scores on the specified variable being considered.
(See Appendix F for canonical function coefficients or canonical weights). The
current data analysis will focus on structure coefficient or factor loading
discussion due to the increased score stability and less tendency for distortion
factors, such as standard error. |

Table 3

Canonical Variate Structure Coefficients of the 5 EPSF Test Scores and

Gates MacGinitie Vocabulary and Comprehension Scores

Independent_Variable Dependent Variable ‘
PPVT-R 71 Gates MacGinitie Vocabulary 45
VMI .69 Gates MacGinitie Comprehension .99 1
PLS Total .73 !
MAS Total .31

DAP .19

N =373
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Table 3 illustrates that both dependent variables were significant
structure coefficients or correlations but were more significantly loaded as a
reading comprehension (versus vocabulary) measure. Allthe EPSF screening
battery tests were significant canonical variate structure loadings except the
DAP. The PPVT-R, VMI and PLS Total variate structure coefficients were highly
significant and approximately equal loadings.

- Redundancy coefficients were computed for the research question one
derived canonical variate or root. "Redundancy coefficients are indexes of the
average proportion of variance in the variables in one set that is reproducible
from the variables in the other set", (Thompson, 1984, p. 25). The present
research found that given the dependent variable linear canonical composite of
Gates MacGinitie Vocabulary and Comprehension subtests scores, that 32.92%
of the variance can be aecounted for or explained by the independent variables
linear canonical composite of the 5 EPSF screening battery tests. Also, given
the independent variable linear canonical composite of the 5 EPSF screening
battery tests, that approximately 60.28% of the variance can be accounted for or
explained by the dependent variable canonical linear composite of the Gates
MacGinitie Vocabulary and Comprehension subtests. o

Secondary univariate statistical analysis of the dependent variables in
relationship to the independent variables was done using the stepwise multiple
regression technique. The inclusion of the Gates MacGinitie Total Reading
score with the Gates MacGinitie \_/ocabularY and Comprehension subtests
scores was done during this phase of the research question one data analysis.
The generated Pearson intercorrelation matrix in Appendix F shows that all
three Gates MacGinitie test scores are significantly correlated at the .05 Ievel‘ in
both the 373 and 630 sample sets and that the Gates MacGinitie Total Readlng
and Comprehensnon subtest scores are highly correlated. j

Table 4 presents the Betas (B), b weights, Y intercept, standard error -
(SE), t ratlos and probabilities (p) for the independent variables in relatlonshsp
to the Gates MacGinitie Vocabulary Subtest scores. The standardized |
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regression coefficients (Betas) are used to assess the strength of the individual
predictors. The strongest and only significant predictors of Gates MacGinitié
Vocabulary scores were the PPVT-R and VMI. The standard error (SE) is used
to set up a confidence interval around the predictor or independent variable
scores. SE are typically desired to be smaller. The t-test of regression
coefficients address the relationship between a given predictor and the
criterion when other predictors have been taken into account.

Table 4
Betas, b-Weights, Standard Errors (S.E.), t Ratios and p Values
for the Gates MacGinitie Vocabulary Scores as Predicted by

the 5 EPSF Screening Battery Test
Vaiable Beta(B) b-Weight S.E. t Ratio p Vaue
PPVTR .1540 .5501 .2233 2464 0142
Wi .1134 .3493 .1591 2195 .0288 *
PLSTotal .0209 .1729 .5591 .309 .7573
MAS .0592 1.0026 .9959 1.027 .3049
DAP -0120 -0171 .0734 -.233 .8158

Y iﬁtercggt - 37.5054

df=367" |

*=p<.05

A stepwise multiple regression of the 5 EPSF screening battery tests as

‘independent variables in predicting Gates MacGinitie Vocabulary scores was
generated (see Table 5). The "R squared" presents the amount of accumulatéive
variance accounted for by the specific independent variables entered by that
step in the stepwise multiple regression. The "increase in R square" represeints
the increase in the amount of accumulative variance accounting for in the Gétes
MacGinitie Vocabulary scores as noted by the EPSF screening battery tests }
entered at that point in the stepwise multiple regression. The "adjusted R
squared" or noted shrinkage represents the amount of variability that could be
accounted for (at that point in the stepwise multiple regression) if the predictérs
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were used with a different population. The "F equation value" and " F equation

change" table discriptoré represent with each step in the stepwise multiple.

regression, the exact F score and a quick visual representation of the change in

F equation , respectively, at that step of the data analysis. The "significance% of F

change" represents a test of significance of the overall additive significancé of

the specific variables entered by that point in the stepwise multiple regression.
Table 5

Multiple Regression Results for Gates MacGinitie Vocabulary
as Predicted by the 5 EPSF Screening Battery Tests

Step Variable R Increase Adjusted F F Equation  Sign. of
Entered Squared R Squared Rsquared Equation Change F Change

1 PPVT-R .0375 .0375 .0349 14.55 14.550 .000
2 VMI .0508 .0133 .0457 9.9 5.182 .023
3 MAS Total  .0546 .0038 .0469 7.102 1.481 .224
4 PLS Total  .0549 .0003 .0446 5.340 104 747
5 DAP 0550 .0001 .0421 4272 054 .816
N=373

Table 5 shows (using R squared ) that only 5.5 % of the total potential
variance in Gates MacGinitie Vocabulary subtest scores can be accountedifor
by all 5 EPSF screening battery tests as the predictor variables and only
approximately 4.2% (using the adjusted R squared) of the variance in a
different population could be predicted. The only two statistically significant:
EPSF screening battery tests as predictors of future Gates MacGinitie |
Vocabulary were PPVT-R and VMI generated 92% of the total variance
accounted for by the entire EPSF screening battery. The addition of the EPSF
screening tests of PLS Total, MAS Total and DAP only added (to the PPVT?-R
and VMI) less than 1/2 of 1 % in Gates MacGinitie Vocabulary cumulative 1
variance was accounted for by the EPSF screening battery.

The second stepwise multiple regression analysis used in research |
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question one involved the Gates MacGinitie Comprehension subtest scoreé as
predicted by the 5 EPSF screening battery tests. The generated Beta, b-
weights, SE, t ratios and p values for this specific analysis are noted in Table 6.
VMI, PPVT-R and PLS Total all were noted to be significant predictors of Gates
MacGinitie Comprehension performance. Previous Pearson intercorrelatioh
matrix data (see Appendix D ) reported the VMI, PPVT-R and PLS similarly‘
correlated to the Gates MacGinitie Comprehension subtest at the .33, .34 and
.35 levels, respectively. Table 6 also shows the MAS Total and DAP were not
significant EPSF screening battery predictors of Gates MacGinitie
Comprehension reading achievement.

Table 6
Betas, b-Weights, Standard Errors (S.E.), t Ratios and p Values
for Gates MacGinitie Comprehension Scores as Predicted
by 5 EPSF Screening Battery Tests

Vaiable Beta(B) b-Weight S.E. t Ratio p Value
wi .2797 .3528 .0587 6.009 .0000
PPVT-R .2125 3111 .0824 3.776 .0002
PLSTotal .1890 .6405 .2063 3.105 .0020
DAP .0428 .0251 .0271 927 .3547
MAS -0201 -1393 .3600 -387 .6989

Y intercept - 11.0560
df =367

The stepwise multiple regression summary table for Gates MacGiniti¢
Comprehension scores (see Table 7 ) shows that 23.38 % of the variance in
Gates MacGinitie Comprehension can be accounted for by the accumulativ’g 5
EPSF screening battery tests. The results also show that the PLS Total, VM? and
PPVT-R alone account for 23.18% of the variance in Gates MacGinitie |
Comprehension scores. The DAP and MAS Total contribute together only .2 of
1 % of the total variance accounted for by the overall 5 EPSF screening battery
tests. ‘
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Table7
Multiple Regression Table for Gates MacGinitie Comprehension
as Predicted by the 5 EPSF Screening Battery Tests

Step  Variable R Increased  Adjusted F F Equation  Sign of

Entered Squared R Squared R Squared Equation Change F Change
1 PLSTod .12 1236 1213 52.340 52.340 000
2 vMi .2007 .0771 .1964 46.453 35.674 .000
3 PPVT-R .2318 .0371 2255 37.109 14.924 .000
4 DAP .2334 .0071 .2251 28.018 804 370
5 MAS Total .2338 .0003 2233 22.393 J05 .699
N=373

Thus, 99% of the reported EPSF screening battery tests variance thaj
contributes to the prediction of Gates MacGinitie Comprehension can be |
attributed to the PLS Total, VMI and PPVT-R. Also, the shrinkage in amount of
variance when the same 5 EPSF screening battery tests are used to predict the
Gates MacGinitie Comprehension scores applied to a different sample
population was only to 22.33% (as compared to the 23.38% total variance for
the original sample).

Table 8
Betas, b-Weights, Standard Errors (S.E.), t Ratios and p Values
for Gates MacGinitie Total Reading Scores as Predicted
by the 5 EPSF Screening Battery Tests

Variable Beta(B) b-Weight S.E. t Ratio p Value
W 3078 3871 0589 6574 0000 |
PPVT-R 1893 2763 0827 3345 0009 |
PLS Total 1570 5302 2068  2.563 0108
DAP 0304 0178 0272 B54 5137
MAS Total 0142 0980 3610 271 7862

Y intercept - 11.0560
df =367

Finally, the third portion of the stepwise multiple regression analysis for
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research question one deals with the prediction of the Gates MacGinitie Tétal
Reading scores by the 5 EPSF screening battery tests. Table 8 shows that .VMl,
PPVT-R and PLS Total were all significant at the .01 level as individual
predictors of the Gates MacGinitie Total score. The MAS and DAP were fqund
not to be significant individual predictors of the Gates MacGinitie Total score.

Table 9 shows that overall 22.46 % of the variance in Gates MacGinitie
Total Reading scores can be predicted by the accumulative 5 EPSF screening
battery test with 21.40 % of the total variance still predicted by the overall 5
EPSF screening battery tests when the same prediction equation was used with
a different population. Thus, less than a 5% change (from 22.46% to 21.40%) in
EPSF screening battery predictive capabilities of Gates MacGinitie Total
Reading scores was found when variance shrinkage was considered.

Table 9
Muttiple Regression Restults for Gates MacGinitie Total Reading Scores
as Predicted by the 5 EPSF Screening Battery Tests

Variable R Increased Adjusted F F Equation Sign. of
Step Entered Squared R Squared R Squared Equation Change F Change

i .1254 .1254 .1231 53.213 53.213 .dOO

1

2 PPVT-R .2063 .0809 .2020 48.088 37.698 .000

3 PLS Total  .2235 .0172 .2172 356.399 8.160 .005

4 DAP .2245 .0010 .2160 26.627 464 496

5 MAS Total .2246 .0002 .2140 21.263 074 .786
N =373

The cumulative VMI, PPVT-R and PLS Total were found to be signifi{:ant
at the .01 level of significance as predictors of future Gates MacGinitie Tota{l
Reading achievement. The VMI, PPVT-R and PLS Total tests were found td all
be significant at the .01 level as Gates MacGinitie Total Reading score
combined predictors for Gates MacGinitie Total Reading scores. The VMI a{nd
PPVT-R alone were noted to be the most significant predictors and accountied
for 20.63 % of variance of the Gates MacGinitie Reading Total scores. The 1PLS
Total was noted to significantly add 1.72 % to the overall significant variancé
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accounted by the VMI, PPVT-R and PLS Total. It is interesting to note that the
initial intercorrelation matrix (see Appendix D) showed the PPVT-R, VMI anij
PLS Total all to have similar correlations of .31, .35 and .33, respectively, With
the Gates Total Reading. The MAS Total and DAP were noted to add only .12 of
1% of the overall variance in the Gates MacGinitie Total Reading score
accounted for by the EPSF screening battery.

Research Question Two -What is the extent to which the kindergarten:
age administered EPSF screening battery 8 subtests are related to
and contribute to the EPSF basic screening battery 5 tests'
prediction of future, end of first grade, Gates MacGinitie Reading

achievement?

The second research question was initially studied through the use of
canonical procedures to investigate the relationships between a linear
composite formed by the independent variable and a linear composite formed
by the dependent variable (composed of the Gates MacGinitie vocabulary ahd
Comprehension subtests results). The independent variable canonical lineaf
composite for the second research question added the 8 EPSF subtests to tH‘je 5
original EPSF screening test to determine their combined predictive
capabilities. The 8 EPSF subtests include the five subtests of the PLS Total and
the three subtests of the MAS Total.

An abbreviated intercorrelational matrix was generated for quick visudl
display of the EPSF subtests in relationship to the Gates MacGinitie Vocabulé;y,
Comprehension and Tdtal Reading scores (see Appendix G ). Also, a check f%or
non-linearity of the study data for research question two was done during the}
preliminary data analysis phase. Comparison of Appendix D and Appendix G
shows that the 5 PLS subtests and the overall PLS Total test score on the basic
EPSF screening battery all were significantly correlated with Gates MacGinitie
Comprehension and Total Reading scores. Also, Appendix D and Appendix é
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show PLS |, PLS Ill ,PLS V, MAS Total (the EPSF basic MAS screening tést)
and MAS | were all significantly correlated with all three Gates MacGinitie :

reading scores.

The overall MAS Total basic EPSF screening test as well as MAS | and
MAS 1l were all significantly correlated with Gates MacGinitie Comprehenéion
and Total Reading scores. MAS |l exhibited no significant correlation with any of
the three possible Gates MacGinitie reading achievement scores. Overall, the
PLS Total, PLS subtests, MAS Total and MAS subtests scores were less
correlated with the Gates MacGinitie Vocabulary subtest scores than with either
the Gates MacGinitie Comprehension or Total Reading scores. |

A canonical analysis was done of the synthetic linear composite
independent variable composed of the combined 5 EPSF tests and 8 EPSI'=
subtests. The SPSS statistical package generated two canonical variates, or
roots, of which only the first variate (designated Variate I) was deemed
significant with a Chi Square of 120.79, df of 26 and p of <.001 (see Table 10).
It was noted in Canonical Variate | that the dependent and indepéndent
variable composites had a correlation of .51. Canonical Variate | was noted to
have 25. 85% of the shared variance between the dependent and indepenbent
variable linear composites. In comparison, the research question canonicai
variate | (involving only the 5 EPSF tests in the dependent linear canonicél)
had 23.38 % of the shared variance between the dependent and independfent

variables linear composites.

Table 10 i
Canonical Analysis Results of the 5 EPSF screening tests and 8 EPSF subtests composite
and the Gates MacGinitie Vocabulary and Comprehension subtests composite

Canonical Canonical Canonica i Chi df p |
Variate Correlation Correlation Squared Square
| .50841 .25848 120.079 26 <.pO1
i 17428 .03037 11.226 12 >.500
Table 11 shows the calculated canonical variate | obtained variate

|
structure coefficients or correlations (i. e. loadings). The standardized canonical
]
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function coefficients (or weights) are presented in Appendix H. The most i
significant independent variate canonical loadings were PPVT-R, PLS Total,
VMI and PLS Il with significance levels in the .60's. PLS |, PLS Ii, PLS IV, PLS
V and MAS Total were significant but with loadings in the .30 to .45 range. The
dependent canonical linear composite found Gates MacGinitie
Comprehension to be the most significant factor loading, by far, with a value of
.99. The noted canonical weights also found the Gates MacGinitie
Comprehension to be the most significant dependent variable.

Table 11

Canonical Variate Structure Coefficients of the 5 EPSF Screening Battery Tests
and 8 EPSF Subtests Scores and the Gates MacGinitie Vocabulary and

Comprehension Subtest Scores
Independent Variables Dependent Variables
PPVT-R .68 Gates MacGinitie Vocabulary 47
Ml .65 Gates MacGinitie Comprehension .99
PLS Total .69
PLS | .45
PLS Il .34
PLS il .61
PLS IV .40
PLS V - - .44
MAS Total .30
MAS | .25
MAS Il - -.07
MASII .21
DAP .18

Redundancy coefficients were computed for the obtained significant
canonical variate |. The current study found given the dependent variable linear
composite of Gates MacGinitie Reading and Comprehension, that 20.32 % df
the variance can be accounted for or explained by in the linear composite |
independent variable (comprised of the 5 EPSF screening tests and 8 EPSF|
subtests). Also, given the independent variable linear composite, that 1
approximately 60.82% of the variancé can be accounted for or explained by the
dependent variable linear composite.

Secondary data analysis for research question two was accomplishedi
using stepwise multiple regression techniques that allowed inclusion of the ‘i
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Gates MacGinitie Total Reading score as a third dependent variable. Thu§,
adding data analysis potential to the available Gates MacGinitie Vocabula%ry
and Comprehension subtest scores. The stepwise multiple regression analysis
in research question two dealt with statistical analysis of the independent
variable predictive capabilities for the Gates MacGinitie Vocabulary,
Comprehension and Total Reading scores. The initial stepwise multiple |
regression analysis was of the combined 5 EPSF screening battery tests and 8
EPSF subtests (as the defined independent variables) predicting the Gates
MacGinitie Vocabulary subtest results.

Table 12 shows that the only significant predictor of future Gates |
MacGinitie Vocabulary subtest achievement was the PPVT-R. The PPVT-Réwas
noted to be at the .01 level of significance yet have a iower correlation of 22,

Still the PPVT-R was noted to overall have a much smaller standard error (SE)
than the vast majority of other potential EPSF predictors of Gates MacGinitie
Vocabulary subtest achievement. Thus, Table 12 shows the PPVT-R was ,by
far, the most effective predictor of first grade Gates MacGinitie Vocabulary |
subtest resuits (when each of the defined potential 13 EPSF independent
variables including all 8 EPSF subtests and all 5 EPSF screening tests were

statistically considered independently). :

Table 12
Betas, b-weights, Standard Errors (S.E.), t ratios and p values
for the Gates MacGinitie Vocabulary Scores as predicted by
the 5 EPSF screening Battery Tests and 8 EPSF subtests

Variable Bota(B) b-Weight S.E. t Ratio p Value |
PPVTR 2212 .7906 2424 3.262 .0012
VMI .0789 .2430 .1646 1477 .1407
PLSTotdl  -15387 12.7255 188315  -.676 4996
PLS | 4059 13.3413 188987  .706 4807 |
PLS I 2497 85163 189723 .49 6538
PLS i 5144 13.9398 186985 746 4565

89



Table 12 ( continued) !

Betas, b-weights, Standard Error (S.E.), t ratios and p values |

for the Gates MacGinitie Vocabulary Scores as predicted by 5
the 5 EPSF screening Battery Tests and 8 EPSF subtests

Vaiablo Beta(B) b-Weight S.E. t Ratio b Value _
PLS IV 3485 104120 189531 549 5831
PLS V 8151 145628 189767 767  .4433
MAS Tota o751 1.2705 20635 429 .6684
MAS | 10036 1089 36582 080  .9763
MAS I - 0059 - 1623 14190 -.114 9090
MAS i - 0048 - 1234 30744 - 040  .9680
DAP - o182 - o217 o7 -6 7672

Y intercept - 40.6325
df =359

Table 13 shows that overall that only 8.0 % of the variance in the Gaites
MacGinitie Vocabulary subtest can be accounted for by the 13 EPSF
independent variables (consisting of the 5 EPSF screening tests and 8 EPSF
subtests). Table 13 shows that the PPVT-R, PLS V and PLS |l are the only
significant independent predictors and account for 6.19 % of the variance |n the
gates MacGinitie Vocabulary score. Thus, 77. 37 % of the potentiai variance that
could be accounted for by the independent variables was done so by 3 of the
potential 13 independent variables. Thus, the other 10 EPSF independent 1
variables only added 1.81 % of the accounted variance in the Gates MacGi;nitie
Vocabulary subtest scores. |

Table 13
Multiple Regression Results for the Gates MacGinitie Vocabulary ‘
as Predicted by the 5 EPSF Screening Battery Tests and 8 EPSF Subtests

Step Variable R Increase Adjusted F F Equation  Sign. of
Entered Squared R Squared Rsquared Equation Change F Change
1 PPVT-R .0375 .0375 .0349 14555 14.550 .000
2 PLS 5 .0521 .0146 .0469 10.160 5.682 .018
3 PLS 2 .0619 .0098 .0543 8.115 3.868 .050
4 WM .0690 .0071 .0589 6.816 2.800 .095
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Table 13 (continued)
Multiple Regression Restits for the Gates MacGinitie Vocabulary
as Predicted by the 5 EPSF Screening Battery Tests and 8 EPSF Subtests

Step Variable R Increase Adjusted F F Equation  Sign. of
Entered Squared R Squared Rsquared Equation Change F Change

5 MAS Total  .0733 .0044 .0607 5.808 1.723 .190
6 PLS 4 .0763 .0030 .0612 5.042 1.196 .275
7 PLS3 .0783 .0019 .0606 4429 .767 .382
8 PLS 1 0786 .0003 .0583 3.879 .106 .745
9 PLSTotal .0798 .0012 .0569 3.496 477 .490
10 DAP .0800 .0002 .0546 3.147 .00 .764
11 MAS 2 .0800 .0000 .0520 2855 012 912
12 MAS3 .0800 .0000 .0494 2610 .009 .925
13 MAS 1 .0800 .0000 .0467 2403 .001 .976

N =373

The second stepwise multiple regression analysis for research question
two found 8 of the 13 independent variables as significant predictors of future
Gates MacGinitie Comprehension subtest achievement (see Table 14). These
8 independent variables in descending order of significance were VMI, PPVT-R,
PLS lll, PLS I, PLS V, PLS IV ,PLS Total and PLS Il.

Table 14
Betas, b-Weights, Standard Errors (S.E.), t Ratios and p Values

for Gates MacGinitie Comprehension Scores as predicted by
the 5 EPSF screening Battery Tests and 8 EPSF subtests

Variable Beta(B) b-Weight S.E. t Ratio pValue
PLSTotd - 44487 -15.0731 69280 - 2176  .0302
W 2550 3218 0605 5313 .0000
PPVT-R 2439 3570 0892 4005 0001
PLS3 1.4836 16.4702 6.8791 2304 0172
MAS 1 - 0051 -1.1667 1.3458 - 867  .3865
MAS 2 - 0536 - 6034 5220 1156 .2486
PLS2 1.0586 14.7926 6.9799 2119 .0347
DAP 0409 0240 0270 888 3753
MAS Total 0486 3367 1.0902 309 7576
PLS 1 1.1844 15.9506 6.9528 2094 0224
PLS 5 2.1592 15,8055 6.9814 2264 0242
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Table 14 (continued)
Betas, b-Weights, Standard Errors (S.E.), t Ratios and p Values
for Gates MacGinitie Comprehension Scores as predicted by
the 5 EPSF screening Battery Tests and 8 EPSF subtests

Variable Beta(B) b-Weight S.E. t Ratio pVale |

PLS 4 1.2627 15.4556 6.9728 2217 .0273
MAS3 -.0067 - .0667 1.1311 -.059 8530

Y intercept - 8.454655

df =359

Table 15 shows that overall 25.82 % of the variance of the Gates
MacGinitie Comprehension subtest score can be accounted for by the 5 EPSF
screening tests and 8 EPSF subtests. The results show that PLS Total, VMIi and
PPVT-R account for 23.18 % of the variance of the Gates MacGinitie |
Comprehension subtest that was predicted by total 13 defined EPSF

independent variables.

Table 15
Multiple Regression Resduits for the Gates MacGinitie
Comprehension Subtest as Predicted by the
5 EPSF Screening Battery Tests and 8 EPSF Subtests

Step Variable R Increase Adjusted F F Equation  Sign. of

Entered Squared R Squared R squared Equation Change F Change
1 PLSTotal .1236 .1236 .1213 52340 52.340 .000
2 VMI .2007 0771 .1964 46453 35.674 .000
3 PPVT-R 2318 .0311 .2255 37109 14924 .000
4 PLS3 .2368 .0050 .2285 28.547 2429 120
5 MAS 1 2308 .0030 .2294 23154 1.445 .230
6 MAS 2 .2422 .0024 .2298 19.494 1.149 .284
7 PLS 2 .2445 .0023 .2300 16.872 1.105 .294
8 DAP .2461 .0017 .2296 14.856 .807 .369
9 MASTotal .2471 .0009 .2284 13.236 451 .502
10 PLS 1 2474 .0003 .2266 11.898 42 .706
11 PLS5 .2480 .0006 .2251 10.823 .303 .582
12 PLS 4 2582 .0102 .2334 10.441 4.934 .057
13 MAS 3 2582 .0000 .2313 9.611 .003 .953
N =373
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The third portion of the stepwise multiple regression analysis involved
the prediction of the Gates MacGinitie Total Reading score by the independent
variables comprised of the 5 EPSF screening tests and 8 EPSF subtests ‘
(including PLS | through PLS V and MAS | through MAS lIl). Table 16 shows
that VMI and PPVT-R are significant predictors (at the .01 level) of Gates '
MacGinitie Total Reading scores. The PLS |, PLS il and PLS V subtests were
also noted to be significant predictors (at the .05 level) of future Gates
MacGinitie Total Reading achievement.

Table 16
Betas, b-Weights, Standard Errors (S.E.), t Ratios and p Vaiues

for the Gates MacGinitie Total Reading Scores as Predicted by
the 5 EPSF Screening Battery Tests and 8 EPSF Subtests

Variable Beta(B) b-Weight S.E. t Ratio p Value
W .3667 .2918 .0609 6.023 .0000
PPVT-R .2954 .2024 .0897 3.203 0011
PLS3 14.8333 1.3404 6.9214 2143 0328
PLS 1 14,5432 1.0833 6.9955 2079 .0383
PLS5 13.9041 1.9054 7.0243 1.979 .0485
MAS 3 -.3311 - 0314 1.1380 -.291 7712
MAS 1 -1.3298 -.1088 1.3541 -.982 3267
MAS Total 7255 1050 1.0969 661 5088
MAS2 - 3709 - 0331 5253 -.706 4805
DAP 0164 0281 0272 605 5453
PLS 4 136523 1.1189 7.0156 1.946 0524
PLS Total -13.4854 -3.9926 6.9706 -1.935 0538
PLS2 13.4349 9645 7.0227 1913 0565 °

Y intercept - 12.4632

df =359

Table 17 shows that overall 24.4 % of the variance on the Gates
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MacGinitie Total Reading score can be predicted by the 5 EPSF screening; tests
and 8 EPSF subtests (as compared to 22.46 % of the variance on the Gates
MacGinitie Total Reading score can be predicted by the 5 EPSF tests alone).
Also, Table17 shows that 22.43 % of the variance in the Gates MacGinitie Total
Reading score can be accounted for by the VMI, PPVT-R and PLS Iil. These 3
independent EPSF variables were all significant at the .01 level with none of the
other 10 EPSF independent variables noted to be significant. The other 10
EPSF independent variables only contributed 2.0 % of the 24.43 % total
variance accounted for by all 13 EPSF independent variables. Thus,
approximately 92% of the total variance predicted by the EPSF independent
variables was contributed to by the VMI, PPVT-R and PLS lll independent |

variables.

Table 17
Muitiple Regression Results for Gates MacGinitie Total Reading
as Predicted by the 5 EPSF Screening Battery Tests and 8 EPSF Subtests

Step Variable R Increase Adjusted F F Equation  Sign. of
Entered Squared R Squared R squared Equation Change F Change

1 WMI 1254 .1254 .1231 53213 53.213 .000
2 PPVT-R .2063 .0809 .2020 48088 37.698 .000
3 PLS3 .2243 .0180 .2180 35.570 8.567 .004
4 PLS 1 2293 .0050 .2209 27.368 2.368 125
5 PLS 5 2317 .0024 .2212 22131 1.140 .286
6 MAS 3 2326 .0009 .2200 18.487 439 .508
7 MAS 1 2337 .0011 .2190 15.904 542 .462
8 MAS Total .2346 .0009 .2178 13.948 433 .51
9 MAS 2 .2357 .0011 .2167 12438 .506 .477
10 DAP .2363 .0006 .2152 11.203 .305 .581
11 PLS 4 .2364 .0001 .2132 10.162 041 .839
12 PLS Total  .2366 .0002 2112 9.299 .089 .766
13 PLS 2 2443 .0077 .2170 8.928 3.660 .057

N =373

Supplementary research question two multiple regression data analysis
was preformed using (1) 11 EPSF independent variables (including PPVT-R,
VMI, DAP PLS I through PLSV and MAS | through MAS III) as well as (2) only
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the 8 EPSF subtests as independent variables to predict Gates MacGinitie
Vocabulary, Comprehension and Total Reading scores. Thus, two extra |
stepwise multiple regression analyses were done to further determine the |
contributing effects of various combinations of EPSF independent variables.
Supplemental multiple regression #1 basically looked at the same independent
variables were used in the research question two multiple except that the PLS
Total and MAS Total were dropped as potential EPSF independent variables.
Supplemental multiple regression analysis #2 basically looked at the predictive
capabilities of the PLS and MAS subtests without the 5 EPSF screening tests.

A summary table of the various EPSF independent variables involved in
the supplemental multiple regression analysis #1 and #2 a well as those in:
research questions one and two was generated (see Appendix 1). it can be |
noted in Appendix | that the overall adjusted R squared or amount of variance
accounted for by the EPSF variables changed approximately less than 1 %
when the PLS Total and MAS Total when not included as predictors of Gates ‘
MacGinitie Vocabulary, Comprehension and Total Reading scores. Also, it was
noted that the 8 EPSF subtests alone. definitely resulted in significant decrease
in the amount of variance in the Gates MacGinitie Vocabulary, Comprehension
and Total reading scores predicted by the EPSF independent variables.

The noted significant stepwise multiple regression predictors (i. e.
"significance in F change") comparisons between the EPSF 11 independent
variable set (including PPVT-R, VMI, DAP, PLS | through V and MAS | through
MAS Ill) and EPSF 13 independent variables set (including all 5 EPSF |
screening tests and the 8 total MAS and PLS subtests) showed that the
significant predictors basically remained very similar between the two sets fof
predicting Gates MacGinitie Vocabulary, Comprehension and Total Reading -
score (see Appendix J). It can be noted from the various EPSF independent
variables sets in Appendix J that basically 2 to 4 EPSF predictors in each set
effectively predict Gates MacGinitie Vocabulary, Comprehension or Total |
Reading scores.
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Appendix J shows that the deletion of PLS Total and MAS Total scofes
in the 11 EPSF independent variables set did not change the Gates MacGinitie
Vocabulary or Total Reading score significant predictors or their order as
compared to the 13 EPSF independent variables set. In effect, VM, PPVT-R
with PLS Ill remained (in that order) the best predictors of Gates MacGinitie
Vocabulary scores and VM|, PPVT-R and PLS Ill remained (in that order) the
best predictors of Gates MacGinitie Total Reading scores in both EPSF 13 and
11 independent variables sets. It is interesting to note that the DAP, MAS Total,
and MAS |, I, and Il are not seen as significant predictors in any EPSF variéble

set. :
It was also noted in Appendix J that when comparing the 8 and 11 EPSF

independent variables sets, the loss of PLS Total in the 8 EPSF variables set
found the PLS Il and PLS V contributing to the VMI and PPVT-R as significant
predictors of Gates MacGinitie Comprehension. The loss of the PPVT-R and
VMI as significant EPSF independent variable predictors in the 8 EPSF
independent variables set (including only the 8 EPSF subsets) allowed the PLS
subtests to increase in predictive potential. The PLS Il and PLS V were noted
significant predictors of Gates MacGinitie Vocabulary, Comprehension and
Total Reading scores in the 8 EPSF independent variables set, if not other |
potential predictors beyond the EPSF subtests could be entered into the
stepwise multiple regression. Still, overall less total variance (i.e., R Change)
could be accounted for in all three Gate_s MacGinitie reading scores, if only
EPSF subtests were used as the independent variables. |

Research Question Three - The degree to which the kindergarten EPSF
'screening battery generated 7 developmental modality scores
relate to and predict future, end of first grade, Gates MacGinitie -
Reading Tests achievement. |

The third research question's statistical calculations were based on the
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sample of 630 subjects. Raw data was available for PLS and MAS calcula@tions
on only 373 of the total subjects. Thus only PLS subtests and MAS subtesfs
comparisons to the 7 EPSF developmental scores could be done with the 373
subject sample. The obtained individual student EPSF diagnostic profile sheets
(see Appendix A for sample profile) were available on all 630 subjects and

were used to caiculate the developmental modality scores used for research

question three. The availabie EPSF tests and subtests as well as 7
developmental modalities data from the 373 subjects for research question

three generated the following Pearson intercorrelational matrix (see Table 18).

Table 18

Pearson Intercorrelational Matrix of the 3 Gates MacGinitie Reading Scores,
5 EPSF Screening Battery Tests, 7 Developmental Modality Scores and 8 EPSF Subtests

EPSF Developmental Modality Scores

Vaiable RL EL AU W VD A GM

GM Vocabulary .2236**  .0791 .1066**  .1596** .1198" J1224* .0587*
GM Comprehension  .3455** 2654  2774* 3052 3114 .3181* .0597
GM Total Reading 3251 .2416" 2584  .2807"  .3283" .3327"  .0872
PPVT-R .8351**  .5676* .3239™  .1766** .0757** .0856 .QO7O
VMI .0986 .0287 .1606™  .3005** .6359™ .7628** .0157
PLS Total .4868*  .6652**  .5547** 4938  .2026** .2313**  .0697
PLS 1 4332 .6088** 2440 1460 .0878 .0827 .dO18
PLS 2 .3982™ .7040**  .2982**  .0908 .0069 .0165 .0054
PLS 3 .3435*  .3305** .8575** .2037** .1507** .2047** .Q739
PLS 4 3931  .B8gg™  .2692" 1032 0608  .0661 -.0146
PLS 5 A462*  .1684** .1850*  .7399**  .2502"* .2706*  .1070*
MAS Total .2081** .2g16™ 2212 (0928 .0418  .0510 .3304*
MAS 1 .3545* 3744 2758™  .0481 -.0195 -.0190 - .0556
MAS 2 .0650 .0923 .0688 .0717 -.0051 -.0077 0053
MAS 3 -.0133 .0504 .1059*  .0599 .0880  .1054" .4941‘*
DAP .0766 0272 .0581 .0331 0163 .0013 .0312
GM = Gates MacGinitie *=p<01l *=p<.05 N=373
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Table 18 effectively shows the significant correlations in the 373 su?bject
sample between the EPSF 7 developmental modalities scores, the 5 EPSF
screening tests and 8 EPSF subtests. The most significant Pearson |
correlations above .60 (for the 373 sample) were in descending order: 85 for
PLS Ill and AU, .83 for PPVT - R and RL, .76 for VMl and FM, .74 for PLS 5 and
VML, .70 for PLS Il and EL, .67 for PLS Total and EL and .61 for PLS | and EL

Table 19 shows (using the 630 subject sampie) the specific Pearson
correlational relationships between the EPSF 7 developmental modalites and
the Gates MacGinitie Vocabulary, Comprehension and Total Reading scorés.

Table 19
Pearson Intercorrelational Matrix of the 3 Gates MacGinitie Reading
Scores and the EPSF 7 Developmental Modality Scores

Variable 1 2 3 4 5 6 7 8 S

2 .48

3 53" .93**

4 .22**  .35** .33*

5 .08 27" 24" 49*

6 .11 28* .26*" .32 32"

7 .18** 31+ .28~ 22** .20** .23*"

8 .12+ .31 33" .18 .11* 18" 40"

S 12 . 32*t .33 .17 .10*  .21** 38" .84

10 .06 .06 09 -04 .01 .08 .08 17** .05

1 = Gates MacGinitie Vocabulary, 2 = Gates MacGinitie Comprehension, 3 = Gates MacGinhie;Total
Reading, 4 = Receptive Language (RL), 5 = Expressive Language (EL), 6 = Auditory (AU), 7f=
Visual Memory (VM), 8 = isual Discrimination (VD), 9 = Fine Motor (FM), 10 = Gross Motor (GM)

*=p<0l *=p<05
N = 630

The next level of data interpretation for research question three invol\)ed
the use of canonical statistical analysis to create a synthetic composite Imear
dependent variable including the Gates MacGinitie Vocabulary,
Comprehension and Total Reading scores as predicted by the derived
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composite linear independent variable comprised of the 7 EPSF modality |
scores. The SSPS statistical package yielded two canonical variants with only
canonical variant root | being statistically significant with a Chi Square of 157.
169, df of 14 and p of .001 (seé Table 20). Also, a preliminary check for no?n -
linearity of the test data had been done during the initial data analysis phase.

Table 20
Canonical Results of the 7 EPSF Derived Modality Scores and
the Gates MacGinitie Vocabulary and Comprehension Subtests Composite

Canonical Canonical = Canonical CcH
Variant Cosrelation Carrelation Squared Square df P
| .46243 .21385 157.169 14 <.001
] .10740 .01153 7.271 6 >.200

The canonical analysis results showed that canonical variant | was noted
to exhibit 21.38% of the shared variance between the defined dependent and
independent linear variable composites. Also, canonical variant | exhibited a
.46 correlation between the dependent and independent linear variables |
composites. Canonical variant Il was not found to be significant and thus ohly
canonical root | was retained for further analysis. Obtained canonical variant
structure coefficients or correlations (i. e., loadings) were calculated (see Table
21). Standardized variant canonical function coefficients (i. e., weights) are
noted in Appendix K.

' Table 21
Canonical Variant Structure Coefficients of the 7 EPSF Modality Scores and
Gates MacGinitie Vocabulary and Comprehension Scores

Independent Variable Dependent Variable

RL .73 Gates MacGinitie Vocabulary 52
EL .54 Gates MacGinitie Comprehension 99
AU .66

VM .60

VvD .56

ZY) .56

aM .04
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Table 21 shows that 6 of the 7 EPSF independent variable canonicél
loadings were deemed significant (i. e., above a .30 level) with RL having the
highest canonical correlational loading. Also, Table 21 noted that of the
dependent variable loadings that Gates MacGinitie Comprehension had the
most significant dependént variable correlation with the defined canonical |
variant with a noted level of .99.

Redundancy coeffivcients were computed for the obtained significant
canonical variant I. The current canonical analysis data determined that giyen
the dependent variable linear composite of Gates MacGinitie Vocabulary and
Comprehension, that 32.35 % of the variance can be accounted for or
explained by the linear composite independent variable (composed of the 7
EPSF developmental modalities). Also, given the EPSF 7 developmental |
modalities variable linear composite, that approximately 60. 42% of the
variance can be accounted for or explained by the Gates MacGinitie Vocabulary
and Comprehension dependent variable linear composite.

Follow-up stepwise multiple regression statistical analysis allowed for
potential inclusion of the Gates Total Reading score as a dependent variable.
The Gates MacGinitie Total Reading score, as noted earlier, was not used és
part of the generated canonical dependent variable linear composite due to its
‘being an additive funct_io.n of the Gates MacGinitie Vocabulary and
Comprehension subtests and thus, potentially distorting the linear canonical
dependent variable composite. » | |

~ The initial stepwise mul_tiplé regression analysis for research questiob
three involved the prediction of Gates MacGinitie Vo‘cabulary test scores (i.ei.
the dependent variable) by the 7 EPSF developmental modality scores (i.e., the
independent variables). The only noted significant predictors of future Gate$
MacGinitie Vocabulary subtest scores were found to be RL and VM which were
at the .01 and .05 levels of significahce, respectively (see Table 22). The |
obtained Beta values for RL and VM were only .19 and .10, respectively. Sti}ll as
compared to the other 5§ EPSF developmental vscores, RL and VM were |
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significant predictors of future Gates MacGinitie Vocabulary achievement.

Table 22

Betas, b-Weights, Standard Errors (S.E.), t Ratios and p Values
for the Gates MacGinitie Vocabulary Scores as Predicted
by the 7 EPSF Derived Developmental Modality Scores

Variable Beta(B) b-Weight S.E. t Ratio p Value
RL .1908 8.2978 1.9628 4227 .0000
W 1016 6.7781 2.8789 2.354 .0189
M .0482 3.2859 5.2212 629 5294
AU .0479 2.2975 2.0558 1.118 2642
EL - 0363 -2.1398 2.6801 -.798 4249
GM - 0305 7903 1.0136 780 4359
VD - 0027 - 2234 6.5924 - .034 9730

Y intercept - 7.5280
df = 622

Table 23 shows that overall the 7 EPSF developmental modality scores
only accounted for 6.6 % of the total variance in the Gates MacGinitie ‘
Vocabulary subtest scores. The adjusted R squared (i.e., shrinkage) determined
that only a total of 5.5% of the variance in Gates MacGinitie Vocabulary scores
could be accounted for by the 7 EPSF developmental scores if used with a
different sample. Still of the 6.6% of total variance accounted for by the current
sample 7 EPSF developmental scores, over 6% (specifically 6.04 %) of thé
total variance was accounted for by the combined RL and VM developmeﬁtal
modalities. Thus, the addition 5 EPSF developmental modality scores only
added .57 of 1 % of the total variance accounted for by the entire 7 EPSF |
developmental modality scores. Therefore, the combined RL and VM |
developmental modalities accounted for approximately 92% of the total
variance noted for in Gates MacGi.nitie Vocabulary achievement by using all 7
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EPSF developmental modalities.

Table 23

Multiple Regression for the Gates MacGinitie
Vocabulary as predicted by the 7 EPSF Developmental Scores

Step Variable R Increase Adjusted F F Equation Sign. of
Entered Squared R Square Rsquared Equation Change F Change
1 RL .0457 0457 .0442 30.081 30.081 .000
2 W .0604 0147 0574 20.144 9.780 .002
3 5 .0627 .0023 .0582 13.948 1.521 .218
4 AU 0641 .0015 .0582 10.710 999 .318
5 B .0651 .0010 .0576 8.693 .646 422
6 GM .0660 .0009 .0570 7.341 .611 .435
7 VD .0660 .0000 .0555 6.282 .001 .973
N =622

The second stepwise multiple regression analysis for research question
three found that 3 EPSF developmental modalities were significant predictors at
the .01 level for future Gates MacGinitie Comprehension subtest scores (sée
Table 24). These three significant independent variable predictors and thefr
respective beta scores were RL (.2125), AU (.1667) and VM (.1223).

Table 24
Betas, b-Weights, Standard Errors (S.E.), t Ratios and p Values
for the Gates MacGinitie Comprehension Scores as Predicted
by the 7 EPSF Developmental Modality Scores

Variable Beta(B) b-Weight S.E. tRatio p Value
RL .2125 45975 .8973 5.124 .0000
AV 1013 3.4407 2.3869 1.442 1499
AU .1667 3.9803 .9398 4235 .0000
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Table 24 (continued)

Betas, b-Weights, Standard Errors (S.E.), t Ratios and p Values
for the Gates MacGinitie Comprehension Scores as Predicted
by the 7 EPSF Developmental Modality Scores

Variable Bota(B) b-Weight S.E. tRatio p Value
W 1223 4.0591 13161 3.084 0021
EL 0514 1.5086 1.2252 1.231 2187
VD 0633 2.6792 30137 889 3743
GM .0062 0792 4634 A7 8644

Y intercept= -11.0016

df = 622

It was determined that overall the 7 EPSF developmental modality scores
accounted for 21.2 % of the total variance in the Gates MacGinitie
Comprehension subtest score (see Table 25). The adjusted R squared (i.e.,
shrinkage ) found that 20.3 % of the total variance in an individual's Gates
MacGinitie Comprehension subtest score (i.e., the dependent variable) could
be accounted for by the 7 EPSF developmental modality scores (i.e., the
independent variables) if used with a different sample.

Table 25
Multiple Regression Results for the Gates MacGinitie Comprehension
as Predicted by the 7 EPSF Developmental Scores

Step Variable R Increase Adjusted F F Equation Sign. of
Entered Squared R Squared Rsquared Equation Change F Change

1 RL 1127 1127 .1113 79.762 79.762 .000

2 =Y 1617 0490 1590 60477 36.663 .000

3 AU .1949 .0332 .1911 50.528 25.839 .000

4 VM 2091 .0142 .2041 41.317 11.211 .001

5 EL 2110 .0019 .2047 33.382 1.508 .220

6 VD 2121 .0011 .2045 27.951 .838 .360

7 GM 2121 -.0000 .2033 23.925 .029 .864
N=622

The combined RL, FM, VM and AU developmental modalities were noted to
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account for 20.91 % of the total (independent variables) variance in the Gétes
MacGinitie Comprehension subtest. Less than 1% of the total variance |
accounted for in the Gates MacGinitie Comprehension results was obtainéd
from the remaining 3 EPSF developmental modalities. In effect, approxim%tely
- 99% of the total variance accounted for in Gates MacGinitie Comprehensibn
can be credited to the RL, FM, VM and AU developmental modalities. Thus,
elimination of the EL, VD, and GM developmental modalites would not
dramatically decrease the obtained Gates MacGinitie Comprehension subtest
variance accounted for by the remaining RL, FM and AU modalities. |

The final portion of research question three involved using stepwisé
multiple regression statistical analysis in the prediction of the Gates Macdinitie
Total Reading score by the 7 EPSF developmental modalities. It was noted from
Table 26 that RL, AU and VM developmental modalities were significant at the
.01 level as individual predictors of Gates MacGinitie Total Reading score
achievement with respective beta loading levels of .2056, .1444 and .1153. The
other 4 EPSF developmental modalities were noted to not be significant
individual predictors of Gates MacGinitie Total Reading scores. The GM
developmental modality continued to be the least effective EPSF |
developmental modality predictive variable for Gates MacGinitie reading test
achievement (as was also noted in the Vocabulary and Comprehension |

multiple regression analyses).

Table 26 ‘

Betas, b-Weights, Standard Errors (S.E.), t Ratios and p Values ;
for the Gates MacGinitie Total Reading Scores as Predicted !
by the 7 EPSF Derived Developmental Modality Scores |

Variable Beta(B) b-Weight S.E. tRafio p Value
AL 2056 4.3885 8983 4886 0000,
M .0976 3.2676 23804 1.368 4719
AU 1444 3.4010 .9408 3.615 .0003
W 1153 3.7751 1.3175 2.865 0043
=1 .0434 1.2564 1.2265 1.024 3061
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Table 26 (continued) |

Betas, b-Weights, Standard Errors (S.E.), t Ratios and p Values ‘
for the Gates MacGinitie Total Reading Scores as Predicted !
by the 7 EPSF Derived Developmental Modality Scores |

Variable Beta(B) b-Weight S.E. t Ratio p Value

i

\D .0684 2.8560 30169 947 3442
e Y] .0207 .2625 4639 566 5716

Y Intercept = - 8.5822

df = 622

Table 27 shows that 18.84 % of the total variance in the Gates MacGinitie
Total Reading score can be accounted for by the 7 EPSF developmental
modality scores. The adjusted R square (i. e., shrinkage) shows that 17.92?% of
the total variance in Gates MacGinitie Total Reading scores can be accounted
for by the 7 EPSF developmental modality scores if used with a different
population. Thus, the noted total variance shrinkage would be less than 5 %
from the original population to an hypothetical different population.

Table 27
Multiple Regression Results for the Gates MacGinitie Total Reading
as Predicted by the 7 EPSF Developmental Scores

Step Variable R Increase Adjusted F F Equation Sign. of
Entered Squared R Squared Rsquared Equation Change F Change
1 RL .1000 .1000 .0985 69.761 69.761 .000
2 M 1470 0471 .1443 54.047 34.602 .000
3 AU 1725 .0254 .1685 43.488 19.227 .000
4 WM 1853 0128 .1800 35527 9.810 .002
5 EL .1866 0014 .1801 28.631 1.037 .309
6 VD .1880 .0014 .1801 24034 1.039 .$08
7 GM .1884 .0004 L1792 20.627 320 572
N=62 |

A total of 18. 53 % (of the 18.84% obtained total variance) in Ga’tesi
MacGinitie Total Reading achievement was accounted for by the EPSF ‘
developmental modalities of RL, FM, AU and VM. Thus, the other 3 EPSF
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developmental modalities of EL, VD and GM only accounted for less than 11 % of
total variance in Gate MacGinitie Total Reading. In effect, the EPSF |
developmental modalities of RL, FM, AU and VM accounted for 88.35% of t=he
obtained total variance (from all 7 EPSF developmental modalities) in Gate;s

MacGinitie Total Reading achievement.
Summary

Research Question One

Significant statistical results were found regarding each of the three study
research questions. Research question one involved the degree to which tHe 5
basic EPSF scréening tests were related to and predicted future, end of first
grade, Gates MacGinitie reading achievement. Three significant Pearson
correlations were found among the 5 EPSF basic tests including: PLS Total to
PPVT-R with ar. of .58, PLS Total to VM! with ar. of .17 and MAS Total to PLS
Total with ar. of .46. THE DAP test was not significantly correlated to any other
EPSF screening battery test (see Appendix C). 7 3

The DAP was the only 1 of the 5 EPSF screening battery tests that had
no significant Pearson correlations with any of the Gates MacGinitie reading‘
scores. All other 4 EPSF screening battery tests were significantly correlated at
the .01 or .05 level to all three Gates MacGinitie reading scores (see Appendix
D). The PPVT-R, VM! and PLS Total had very similar Pearson correlations |n the
.30's with the Gates MacGinitie Comprehension and Total Reading scores. 'irhe
MAS had significant correlations in the .10's with all Gates MacGinitie readiﬁg
scores. %

Research question one canonical analysis found one significant
canonical root with a .48 correlation of the 5 EPSF screening tests linear
composite to the Gates MacGinitie Vocabulary and Comprehension linear
composite. A shared variance of 23.39% between the dependent and
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independent variable canonical composites was noted. All the EPSF screéning
tests except DAP were noted significant canonical predictors or loadings foﬁ the
Gates MacGinitie Vocabulary and Comprehension Composite. The PPVTR
PLS Total and VMI tests had similar canonical correlations of .71, .73 and ég
respectively, with MAS (Total) noted to be significant at the .31correlationai
level. |

Other noted research question one significant canonical factors included
the dramatic .99 factor loading and .99 canonical weight for the Gates
MacGinitie Comprehension subtest (see Table 5 and Appendix E). The
redundancy coefficients showed the major impact of Gates MacGinitie
Vocabulary and Comprehension linear composite with 60.28 % of the variance
in the 5 EPSF screening test linear composite could be explained by the Gates
MacGinitie reading tests composite (versus 32.92% of the variance in the
Gates MacGinitie reading tests composite could be explained by the linear
composite of the 5 EPSF screening tests).

Pearson correlations for research question one stepwise multiple
regression analysis found the most significant intercorrelation in both the 373
and 633 sample sets of the Gates MacGinitie 3 reading scores to be .93 |
between the Gates MacGinitie Comprehension and Gates MacGinitie Total |
Reading score (see Appendix F). This again showing the impact of the Gateé
MacGinitie Comprehension subtest in respect to the overall Gates MacGinitie
reading test. Overall the amount of total shared variance (i.e., R Squared) |
accounted for by all 5 EPSF with the Gates MacGinitie VocabUIary,
Comprehension and Total Reading scores were 5.5%, 23.38% and 22.46%, \
respectively. Thus, the combined 5 EPSF screening battery tests were more ‘
significant predictors of Gates MacGinitie Comprehension and Total Reading%
scores than Gates MacGinitie Vocabulary.

Question one stepwise multiple regression analysis found that deletioni of
the DAP and MAS as overall EPSF screening test predictors of Gates
MacGinitie Vocabulary, Comprehension and Total Reading scores would not
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significantly effect the overall prediction of Gates scores by the EPSF screehing
battery. In fact, 92%, 99% and 99% of the total variance accounted for in Gates
MacGinitie Vocabulary, Comprehension and Total Reading scores, ‘
respectively, by the 5§ EPSF screening battery tests was from the combined‘}
PPVT-R, VMI and PLS Total scores. Also, the shrinkage (i.e, adjusted R |
squared) of the predictive variance was minimal for the PPVT-R, VMl and PILS
Total scores with only a 5% loss in total predicted variance for the Gates
MacGinitie Comprehension and Total Reading scores, if used with a different
population. -
The combined EPSF screening battery significant predictors for Gates
MacGinitie Vocabulary, Comprehension and Total reading scores, respectivbly
were PPVT-R and VMI; PLS Total, VM! and PPVT-R and VMI, PPVT-R and P!}LS
Total. Overall, the MAS Total and DAP could be effectively dropped from the
EPSF screening battery with minimal loss in predictive capabilities for Gates
MacGinitie Vocabulary, Comprehension or Total Reading scores (see Tableé S,

7 and 9).

Research Question Two |

Research question two involved determining the extent to which the 8 ‘
EPSF screening battery subtests were related to and contributed to the basic 5
EPSF screening battery's prediction of end of first grade Gates MacGinitie
reading achievement. Pearson intercorrelations found that the 5 PLS subtestg
are correlated in the .60 range to PLS Total and the MAS |, il and Ill subtests \
correlated . 74, .16 and .74 with MAS Total, respectively (Table 1). Overall, all‘
PLS and MAS subtests were correlated significantly at the .01 level with their
own respective test total (be it MAS Total or PLS Total). |

Pearson intercorrelations also found that MAS 1l and MAS Il were not
significantly correlated with any of the three Gates MacGinitie reading scores
(see Appendix G). In fact, MAS |l was negatively correlated to Gates MacGiniti%e

|
i
i
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Comprehension and Total Reading scores. MAS | was significantly correlated
at the .01 level to all three Gates MacGinitie reading scores. In contrast, PL§ 1
and V were at the .01 significance level for Pearson correlations with all thrgee
Gates MacGinitie reading scores. PLS |, Il and IV were at the .01 significan}ce
level when correlated with Gates MacGinitie Comprehension and Total Rejading
scores. ' |
Research Question two canonical analysis found (when the combined 5
EPSF screening tests and 8 EPSF subtests were used as the linear |
independent composite) that the correlation between the synthetic EPSF 1
variable and the combined Gates MacGinitie Vocabulary and Comprehens?on
subtests (dependent variable) was .51 (as compared to a .48 when the 5 EE%DSF
screening tests were the independent canonical variable). The proportion iof
shared variance (i.e, canonical correlation squared) between the EPSF linear
composite and Gates reading composite increased from 23.38% (when the3‘5
EPSF screening tests were used alone as a composite linear predictor) to :
25.85% when the 8 EPSF subtests were added to the canonical independeht
variable composite. Thus the addition of the 8 EPSF subtests to the 5 EPSF;
screening battery tests (as a independent canonical linear composite) only%
increased the total shared variance 2.53% or approximately a 10% increasie in
total variance accounted for by adding (to the research question one canoni1ca|
analysis) the 8 EPSF subtest scores in research question two. |
The canonical redundancy coefficients found only an increase from |
60.26% to 60.82% of the variance explained in the EPSF independent linear
composite by the Gates MacGinitie Reading tests composite when the 8 EPSF
subtests were added to the original 5 EPSF screening tests. Interestingly
enough, the redundancy index for the amount of variance explainéd by the

EPSF independent variable linear composite given the Gates reading tests
composite dropped from 32.92% (when the 5 EPSF screening tests were thé
independent composite) to 20.35% (when the 8 EPSF subtest scorés were |
added to the 5 EPSF tests to form the amended research question two
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independent variable linear composite). ?

The significant independent variable canonical loadings or predictorfs for
the combined Gates MacGinitie Vocabulary and Comprehension linear
dependent variable composite included all 5 EPSF PLS subtests and all EPSF
screening tests except DAP. Thus, the MAS |, Il and lif subtests were not
significant canonical predictors of the combined Gates MacGinitie Vocabulary
and Comprehension reading tests linear composite.

The most significant canonical individual EPSF predictors of the Gates
reading composite achievement were PLS Total, PPVT-R, VML, PLS lli with
correlations of .69, .68, .65 and .61 followed by PLS I, PLS V, PLS IV, PLS lli
and MAS Total with correlations of .45, .44, .40, .34 and .30, respectively. Thus,
the addition of the 8 EPSF subtest scores (to the 5 EPSF screening tests) did
increase the number of significant canonical independent variable loadings or
predictors of combined Gates MacGinitie Vocabulary and Comprehension
scores. Still, the addition of the 8 EPSF subtests to the 5 EPSF subtests to form
the canonical independent variable (1) only added a 2.53% increase (from the
5 EPSF tests alone) in total vafiance accounted for by the created (13 variable)
EPSF tests and subtests linear composite and (2) caused a drop (from 32.92%
using the 5 EPSF tests alone) to 20.32% in the total variance explained by the
independent variable composite, given the Gates reading test dependent
composite.

Research question two multiple regression analysis found that addition of
the 8 EPSF subtests to the 5 EPSF tests did increase the overall total variance
accounted for in the Gates Vocabulary, Comprehension and Total Reading
scores by the EPSF independent variables (see Table 22). Supplemental
multiple regression data analysis was done using (1) the 8 EPSF subtests obly
and (2) the 8 EPSF subtests with PPVT-R, VMI and DAP (without the PLS Tdtal
and MAS Total scores) to help determine the magnitude of effects of the EPSF
subtests in predicting future Gates MacGinitie reading achievement.

Overall, the addition of the 8 EPSF subtest scores to the original 5 EPSF
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test scores did raise the total amount of variance predicted for the Gates
MacGinitie Vocabulary scores from 5.5 % (when considering the 5 EPSF
screening tests alone) to 8.0 %. Thus ,the amount of total variance gained by
the addition of t'he 8 EPSF subtest scores as predictors of Gates MacGinitie
Vocabulary achievement did not dramatically change from the 5 EPSF
screening tests alone as predictors of future Gates Vocabulary achievement. In
fact, when considering the number of significant combined EPSF predictors of
future Gates Vocabulary achievement, the amount of total variance accounted
for in Gates Vocabulary scores was noted to be 5.08% by the PPVT-R and VMI
tests alone (see Table 5) versus addition of the significant individual EPSF
subtest scores (in any combination or sequence) to the PPVT-R and VMI only
produced an overall significant independent variable prediction level of 5.43%
for Gates Vocabulary scores (see Appendix J).
The supplementary stepwise multiple‘ regression analysis using (1) the 8
EPSF subtests only and (2) the 8 EPSF subtests and EPSF screening tests
(without the MAS Total and PLS Total) found that the total variance in Gates
MacGinitie Vocabulary scores predicted by the created 8 and 11 independent
variable sets (see Appendix G) to be 4.42% and 7.84%, respectively. The PLS
V and PLS |l subtests were noted to bécome significant predictors of Gates
MacGinitie Vocabulary scores when the 8 EPSF subtests tests were added to
the 5 EPSF tests as potential EPSF predictors (see Appendix H). The PPVT-R,
PLS V and PLS Ii were the significant predictors when the 8 EPSF subtests
- were added to the 5 EPSF screening tests as potential predictors of Gates
MacGinitie Vocabulary. A reduced prediction model for Gates MacGinitie
Vocabulary including PPVT-R and VMI or PPVT-R, PLS V and PLS Il would |
predict 5.08 % and 5.43%, respectively, of the total variance in Gates ’
MacGinitie Vocabulary scores. '
The initial significant predictors (found in the 5 EPSF screening tests) ‘
including PLS Total, VMI and PPVT-R were noted to account for (in varied
order) a total of 23.18 % and 22.35 % in Gates MacGinitie Comprehension abd
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Total Reading scores, respectively (see Tables 7 and 9). The inclusion of the 8
EPSF subtests scores (in various EPSF tests and or subtests combinations) to
predict »f‘Uture Gates MacGinitie Comprehension and Total Reading Scores; did
not increase the amount of significant total variance predicted by the PLS Total,
PPVT-R and VM! alone nor change their significance as the best combined
predictors of Gates MacGinitie Comprehension and Total Reading scores (see
Tables 7 and 9, as well as Appendix G and Appendix H). The MAS Total , three
MAS subtests and DAP showed no significant contribution to the prediction of
the Gates MacGinitie Vocabulary, Comprehension or Total Reading scores.

The Pearson correlations between the PLS and MAS subtests found the
highest significance correlations at the .05 level with the Gates MacGinitie
Vocabulary by the PLS V, PLS Iil and MAS | with correlations of .15, .13 and
.12, respectively with a range of .01 to .15 including all PLS and MAS subtests
(see Table 1). In comparison, the PPVT-R, PLS Total, VMI and MAS Total had
significant correlations with Gates Vocabulary of .19, .16, .13 and .12,
respectively. Thus, overall while statistically significant, the Pearson correlations
between the EPSF tests and subtests with Gates MacGinitie Vocabulary were at
best below .20.

Interestingly enough, when the PLS and MAS subtests were added
potential significant EPSF predictors in research question two, the same three |
EPSF basic screening tests of PLS Total, VMI and PPVT-R remained the best
combined predictors for total variance in the Gates MacGinitie Comprehension
(see Appendix H). If PLS Total was dropped from the EPSF independent
variables, then PLS Il and PLS V became significant predictors of Gates
MacGinitie Comprehension scores. Still, the PLS Total, VMI and PPVT-R
together produced a combined predictor variance for Gates MacGinitie \
Comprehension of 23.18% versus 22.95% and 12.96% when the EPSF \

tests/subtests set without PLS Total and MAS Total scores and (2) the 8 EPSF
|

subtests alone, respectively, were considered (see Table 7 and Appendix H)!
The addition of the EPSF 8 subtest scores (in the calculation of the tofal
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variance predicted by the EPSF combined tests and subtests) allowed the PLS
1l to replace the PLS Total as the third most significant predictor of Gates
MacGinitie Total Reading scores when combined with the VMI and PPVT-R.
Thus the PLS lil shows its potential as a useful significant predictor of Gates
MacGinitie Total Reading score but still it only adds less than 2% of the tota-]
variance accounted for by the more powerful predictors of VM| and PPVT-R.

Research Question Three

The third research question involved the extent to which the EPSF 7
developmental modality scores were related to and predicted future, end of§ first
grade, Gates MacGinitie reading achievement. Pearson correlations (using both
samples) showed that 6 of the 7 EPSF developmental modality scores
(excluding GM) were significantly correlated at the .05 level to Gates MacGinitie
Comprehension and Total Reading scores (see Tables 18 and 19).

The Gates MacGinitie Vocabulary subtest score was significantly
correlated at the .01 level with 4 EPSF modality scores including RL, VM, FM
and AU. The VD modality was correlated at the .05 level to the Gates
MacGinitie Vocabulary subtest scores. The GM and EL modalities were not
significantly correlated to the Gates MacGinitie Vocabulary scores. The RL, FM,
AU and VD modalities were significantly correlated with all three Gates
MacGinitie reading scores. The GM modality score was not significantly |
correlated with any of the three Gates MacGinitie reading achievement score}s.

The most significant Pearson correlations (i.e..above a correlation of .60)
among the EPSF developmental modalities and EPSF screening tests and ‘
subtests were in descending order: .85 for PLS Il and AU; .83 for PPVT-R and
RL; .76 for VMI and FM; .74 for PLS V and VMI; .70 for PLS Il and EL; .67 for‘\
PLS Total and EL; and .61 for PLS | and EL (see Table 18). It is interesting tp
note that the seven aforementioned significantly correlated EPSF subtest ancid

|

EPSF developmental modality combinations are all noted in the EPSF progr?m
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developers' defined appropriate EPSF developmental modalities and their
defined specific EPSF subtests (see Dissertation Chapter lll, page 54).

Research Question three canonical analysis found that a .46 canonigal
correlation existed between the defined canonical linear dependent variabl%e set
(composed of the 7 EPSF modality scores) and the canonical linear depenéent
variable set of the Gates MacGinitie Vocabulary and Comprehension subteét
scores. In comparison, canonical correlations of .48 and .51 were found when
the 5 EPSF screening test scores and combined 13 EPSF tests and subtests'
scores were used, respectively, as canonical dependent linear variable sets.

A shared variance (i.e., canonical correlation squared) of 21.38% w?s
found between the defined EPSF 7 modality scores dependent linear
composite and the defined independent variable linear composite of the Ga“tes
MacGinitie Vocabulary and Comprehension subtest scores. In contrast, the
shared variance between the Gates MacGinitie dependent variable linear
composite and the dependent variable linear composites of the EPSF 5§
screening tests or combined 13 EPSF tests and subtests were 23.38% and
25.81%, respectively. Thus, the use of the EPSF screening tests alone would
not loss appreciable total variance accounted for in predicting combined Gates
MacGinitie Vocabulary and Comprehension subtest scores (as compared to
independent canonical variable linear composites formed by the 7 EPSF
developmental scores or 13 total EPSF tests and subtests' scores).

The defined significant independent variable canonical root structure
coefficients or loadings were (in descending order of significance ) RL, AU, VM
- VD, FM and ‘EL with GM not deemed a significant loading (see Table 21). The
Gates MacGinitie Comprehension subtest was again (as noted in research \
questions one and two) a very significant dependent variable canonical Ioac!iing
with a correlation of .99. The RL and AU modalities were the most significan iIy
weighted canonical independent variable functions with .47 and .36
correlations, respectively.

The calculated canonical redundancy coefficients found that given the
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EPSF 7 developmental scores linear composite, that 60.42% of its variance can
be accounted for by the Gates MacGinitie Vocabulary and Comprehension |
subtests linear dependent variable composite (as compared to 60.28% and
60.82% accounted for in the EPSF 5 screening tests and 13 combined EPSllF
tests and subtests, respectively). The 32.35% amount of variance accounted! for
in the Gates MacGinitie Vocabulary and Comprehension linear composite by
the defined independent variable composite of the 7 EPSF modality scores is
very similar to the 32.92% of dependent variable linear composite variance
accounted for by the 5 EPSF screening tests. :

Research guestion three stepwise multiple regression analysis foundithat
overall 6.6% of the total variance in the Gates MacGinitie Vocabulary score can
be accounted for by the combined 7 EPSF developmental modality scores (See
Tables 22). In contrast, the overall total variance in Gates MacGinitie
Vocabulary scores was better accounted for by the independent variable sets of
(1) the 13 total EPSF tests and subtests and (2) the 11 EPSF variable set
composed of the 8 EPSF subtests and 3 EPSF tests (excluding PLS Total and
MAS Total) with 8.0% and 7.84% , respectively, of the total variance (see
Appendix G).

The overall total variance accounted for by the total 7 EPSF modality |
scores in the Gates MacGinitie Comprehension and Total Reading scores wére
found to be 21.21% and 18.84%, respectively. Previous research question ohe
and two calculations found that both the EPSF 5 screening battery tests and
combined 13 EPSF variable set (of all EPSF subtests and tests) better |
predicted overall Gates MacGinitie Comprehension and Total Reading scoreé
versus Gates MacGinitie Vocabulary scores than the EPSF modality scores
(see Appendix H).

The noted best single independent variable predictors (i.e., beta
loadings) for Gates MacGinitie Comprehension and Total Reading scores were
all at the .05 level of significance and identical modalities in the same identical

order of RL, AU and VM. The most noted single independent variable predictor
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(i.e.., beta loadings) for Gates MacGinitie Vocabulary were in order RL and VM.
Overall, RL was the best EPSF modality single predictor of Gates MacGinitie
Vocabulary, Comprehension and Total Reading scores (see Tables 22, 24§and
26). |
The combined EPSF modalities that accounted for the most variance in
the Gates MacGinitie Vocabulary subtest were RL and VM with 6.04 % of the
total variance. The most significant combined EPSF modality scores that
accounted for the most variance in Gates MacGinitie Comprehension and Total
Reading scores were identical and in the descehding order of RL, FM, AU and
VM (see Tables 23, 25 and 27). The initial RL modality accounted for at least
one half of the total significance variance accounted for by the four significaﬁt
modality predictors of Gates MacGinitie Comprehension and Total Reading
scores. Overall 20.91 % and 18.53% of the total variance accounted for in
Gates MacGinitie Comprehension and Total Reading scores were contributed
to the RL, FM, AU and VM significant independent variable predictors. The
EPSF modalities of GM, EL and VD were noted to not significantly contribute as
individual predictors of any of the defined three Gates MacGinitie reading |

scores.
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Chapter V

Discussion, Summary and Conclusions

This chapter summarizes the purpose, methodology and findings of this
study. Conclusions based upon the study findings and implications will be
discussed. Recommendations are made regarding further research and current

study concerns.

Purpose of Study

This study was undertaken to determine the predictive validity
capabilities of the Early Prevention of School Failure (EPSF) screening battery,
its components and derived developmental modality scores in the prediction of
future Gates MacGinitie reading achievement. The EPSF screening battery ﬁas
been used since the early 1970's as an integral part of the EPSF screening and
intervention program. The overall EPSF program is a nationally validated
preschool developmental screening program designed to prevent school failure
| through early identification of 4 to 6 year children's developmental skills and
learning styles (Werner, 1990). |

The EPSF designated "curriculum design" and "“classroom managemént“
program components are used in a developmental deficit remedial program |
(used typically in the kindergarten setting) to help identified children at risk for

school failure increase their developmental proficiencies in seven EPSF

developmental areas through 52 EPSF developed reading and writing |earnijng
tasks. Specifically, Werner (1990) stated " the EPSF nationally validated !

program identifies each child's developmental levels and learning styles for the
|
|
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teacher initiated child centered developmental learning experiences in the -
classroom®, (p. 1). |

Despite the widespread use of the EPSF intervention program in ove%r
2,000 school districts located in 48 state and in five foreign countries (Driscéll,
1992,) with over 500,000 young children (Bryant, 1991), only 5 independent@
studies were noted in the literature involving predictive validity of the EPSF
screening battery (Agostin, 1993; Bryant, 1991; McConnell, 1986; Terbush,
1990 and Roth,et al. 1993). Numerous researchers have commented on the
need for evidence of predictive validity in kindergarten screening measures:.
(Lehr, Ysseldyke & Thurlow, 1987; Lichenstein & Ireton, 1984, Lindsay &
Wedell, 1982; McConnell, 1986; and Meisels, 1985). Meisels, Wiske & Tivnan
(1984) stated "most developmental screening instruments provide extremelyl
limited validity information and very few describe the relationship between
screening data and later school achievement”, (p, 25).

The current study examined the predictive validity capabilities of the -
EPSF 5 screening battery tests, its 8 subtests and the derived 7 EPSF
developmental modality scores as related to and predictors of future Gates
MacGinitie Reading Test achievement. The Gates MacGinitie is a well knowni
reading achievement test developed in 1926 with revisions in 1976 and 1989.
The Gates MacGinitie has been called a "prototype of the contemporary |
standardized reading test", (Calfee, 1985, p. 593). The Gates MacGinitie is
reported in the literature as an _eﬁective general screening of reading abilities
(Calfee, 1985; Cooter & Curry, 1989; Lindquist, 1982; Graham, 1990 and
MacGinitie & MacGinitie 1989a). The Gates MacGinitie is used in school
systems throughout the United States as a general reading screening for
grades kindergarten through twelve.

The present study involved the following three research questions:

1. What is the degree to which the kindergarten age administered

EPSF screening battery 5 tests are related to and predict future,
end of first grade, Gates MacGinitie reading achievement?
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2. What is the extent to which the kindergarten age administered
EPSF screening battery 8 subtests are related to and contribute to
the EPSF basic screening battery 5 tests' prediction of future, :gnd
of first grade, Gates MacGinitie reading achievement? ‘

3. What is the degree to which the kindergarten age administerea
EPSF screening battery generated 7 individual developmentai
modality scores are related to and predict future, end of first grade,
Gates MacGinitie reading achievement?

Methodology

The subjects in this current study were two samples of 373 and 630
children entering kindergarten in six different schools in a midwestern |
community of approximately 35,000 residents. The 373 subject sample isa
subset of the overall 630 subjects group. Both samples were similar in age énd
sex ratio with the averagé age of the subjects in the 373 and 630 sample
groups being 66.62 months and 66.68 months ,respectively, at time of
screening. Males comprising 54% of the 373 sample set and 56% of the 630
group sample.

The approximately 325 to 400 potentially entering kindergarten childrén
had been routinely EPSF screened as a part of the public school enroliment.
process in the community used in the present study. Entering kindergarten
children EPSF screening results were gathered for the 1990 - 1991, 1991 - ‘
1992 and 1992 - 1993 school years with follow-up April, 1992, 1993 and 199:4
first grade Gates MacGinitie achievement scores gathered. Thus, an enteringig
kindergarten student's EPSF screening battery resuits and generated EPSF
developmental profile were used to predict their eventual end of first grade
Gates MacGinitie reading achievement scores. Approximately one half of the
initial kindergarten EPSF tested children were not available for follow -up first
grade Gates MacGinitie testing due to noted student attrition caused, in pan, t

O
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the highly mobile school age population resulting largely from thé annual influx
and departure to the community of the local university students and their
families. | |

The EPSF computer program scored developmental profile sheets fior
each student (see Appendix A) were available for all 630 subjects with i
individual EPSF raw data found for 373 of those subjects. The total age and iraw
score developmental age equivalences for the PPVT-R, VMI and EPSF.DAP
were collected from the 630 EPSF developmental profiles with total raw scores
calculated for the EPSF.PLS and EPSF.MAS on the available 373 subjects
screening sheets. The available EPSF developmental profiles did not show the
EPSF.MAS and EPSF.PLS raw scores. The 630 EPSF developmental profiie
sheets contained each subject's generated 7 EPSF developmental modalityj
scores. These seven scores were each numerically ranked from 1 to 5 based on
their individual corresponding modality strength or need level.

- Statistical analysis of the predictive capabilities of the 5 EPSF tests, 8
subtests and 7 developmental modalities were eventually used to predict future,
end of first grade, Gates MacGinitie Total Reading, Vocabulary and |
Comprehension scores. Initial data analysis on each of the three research

questions included generation of appropriate Pearson intercorrelational |
matrices followed by canonical analysis of the specific composite EPSF
independent variable sets in each research question in relationship to the |
Gates MacGinitie Vocabulary and Comprehension scores composite. Initial
canonical analysis was used to eliminate any potential loss of valuable |
information from the independent or dependent variables caused by data
analysis of the variables as separate entities.

Secondary stepwise multiple regression analysis was preformed in each
of the three research questions. The use of stepwise multiple regression
allowed the inclusion of the Gates MacGinitie Total Reading score in the data

“analysis. This was not possible in the canonical analysis due to the fact that the
Gates MacGinitie Total Reading scores is an additive function of the other two
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Gates MacGinitie scores (thus, if used, potentially unfairly weighting the
canonical dependent variable linear composite). The stepwise multipie
regression ahalysis on all three research questions locked at the specified |
EPSF independent variables in each research question as predictors of futl\\Jre

Gates MacGinitie Total Reading, Vocabulary and Comprehension scores as

-separate dependent variables.
Discussion
Research Question One

The initial research question dealt with the degree to which the
kindergarten administered EPSF § basic screening tests were related to and
predicted future, end of first grade, Gates MacGinitie reading achievement.
Initial Pearson intercorrelations found the PLS Total test to be significantly ‘ _
correlated with three other EPSF tests including PPVT-R, VMI and MAS Totél.
The DAP was not correlated with any of the other 4 EPSF screening tests ndr
was it significantly correlated with any Gates MacGinitie reading score. The
other 4 EPSF screening tests were all significantly correlated to all three Gatl‘ies
MacGinitie reading scores. Overall, the PPVT-R, VMI and PLS Total were th%e
highest Pearson correlated EPSF screening tests to all three Gates MacGinit?ie
reading scores with MAS and DAP having lower Gates MacGinitie ‘
intercorrelations to all three Gates MacGinitie reading scores. |

Canonical analysis found a correlation of .48 between the combined §
EPSF variables and the combined Gates Vocabulary and Comprehension

—

variable composite with 23.39% shared variance between the two sets. All o
the 5 EPSF screening test scores (except DAP) were significant individual

canonical predictors of the Gates MacGinitie Vocabulary and Comprehension
linear composite with PPVT-R, PLS Total and VMI again noted to be closely

related variables with loading ranging from .69 to .71 and Pearson correlations
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with each other in the .30s. MAS Total was the lowest of the 4 EPSF significant
individual predictors of the Gates MacGinitie Vocabulary and Comprehensic%)n
linear composite with a loading of .31. ‘

‘The influence of the Gates MacGinitie Comprehension subtest as thei
major subtest component in Gates MacGinitie reading achievement was reAdin
noted by its consistently high canonical loading of .99 for the Gates MacGinitie
Vocabulary and Comprehension canonical linear composite. The Gates
MacGinitie Comprehension subtest was also noted to have a .93 Pearson
correlation with the Gates MacGinitie Total Reading score.

The major impact in each of the three research questions by the Gates
MacGinitie Vocabulary and Comprehension canonical linear composite as |
predictors of the defined EPSF variable sets was readily noted. It was note(%j
that 60.26% of the variance in the 5 EPSF screening tests was accounted for or
explained by the Gates MacGinitie Vocabulary and Comprehension canonical
composite. |

The three research questions found that in the various defined EPSF
variable sets could only at best account for or explain less that 33% of the
variance in the Gates MacGinitie Vocabulary and Comprehension composite
(versus 60.82% using the combined EPSF tests and subtests and 60.42% us:;ing
the 7 EPSF modality scores). Research question one found 32.92% of Gate§
MacGinitie Vocabulary and Comprehension composite variance could be
predicted by the 5 EPSF screening battery tests. Overall, the Gates MacGinitie
Vocabulary and Comprehension composite was almost twice as effective in
predicting EPSF screening battery test scores than vice versa. |

It was noted in stepwise multiple regression analysis that 5.5%, 23.38%
and 22.46% of the total variance in Gates MacGinitie Vocabulary,
Comprehension and Total Reading scores, respectively,'could be accounted for
by the combined 5 EPSF tests. The EPSF tests of PPVT-R, VM| and PLS Tota
accounted for 92%, 99% and 99% of the total variance accounted for by the
entire 5 EPSF screening tests as predictors of Gates MacGinitie Vocabulary,
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Comprehension and Total Reading scores, respectively. McConnell (1986:) and
Terbush (1990) noted in their EPSF studies that PPVT-R, VMI and PLS Tot:al (in
identical order) were the best predictors of Metropolitan Reading Test and lbWA
Tests of Basic Skills (Reading) achievement , respectively. \
The deletion of the MAS Total and DAP test scores from the 5 EPSF
screening test battery could be effectively done without significant loss of
predictive capabilities of future Gates MacGinitie Vocabulary and
Comprehension in combination or all three Gates MacGinitie reading individual
achievement scores. Overall the EPSF screening battery was much more |
effective in predicting Gates MacGinitie Comprehension and Total Reading
(versus Vocabulary) scores. |
The significant combined EPSF screening battery predictors of Gates?,
MacGinitie Vocabulary scores were PPVT-R followed by VMI. PPVT-R has :
traditionally been noted in the literature as having a "median correlation with
other vocabulary tests of .71" ( McConnell, 1986, p. 44). Current study data |
found the PPVT-R to have a correlation of .19 and the highest Pearson |
correlation of the 5 EPSF screening tests to the Gates MacGinitie Vocabulalgy
scores. VMI was the highest individual predictor of Gates MacGinitie
Comprehension and Total Reading scores and just below PPVT-R as the most
significant individual predictor of Gates MacGinitie Vocabulary. Wallbrown, et
al. (1975) found that the Gates MacGinitie Comprehension score required a
broader range of skills (especially including the visual motor area) than the i

[{))

Gates MacGinitie Vocabulary scores. If true, then the predictive impact of th
VMI would be more readily noted in the Gates Comprehension and Total
Reading (versus Vocabulary scores).

The VMI remained the best individual predictor (as noted by factor
loadings) of Gates MacGinitie Comprehension and Total Reading scores
followed by the PPVT-R and PLS Total. The stepwise multiple regression
combined EPSF screening battery best predictors of Gates MacGinitie
Comprehension and Total Reading scores were PLS Total followed by VMI and
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PPVT-R. The PLS Total was the best of the combined 5 EPSF screening tests

to predict Gates MacGinitie Comprehension but dropped to third place (beh%nd
VMI and PPVT-R) as the combined best EPSF predictor of Gates Total Reading
score. Overall, the MAS Total and DAP were not significant individual or \
combined EPSF screening test predictors of any of the three Gates MacGinit:ie
reading scores. Thus, the MAS Total and DAP could be effectively dropped from -
the 5 EPSF screening test baitery as Gates MacGinitie reading score predictbrs

without significant loss of predictive capacity.
Research Question Two

Research question two involved the addition of the 8 EPSF subtests
(including PLS | through PLS V and MAS | through MAS Ill) to the basic § |
EPSF screening tests to determine how they related to or predicted future Gétes
MacGinitie reading achievement. Pearson correlations found all PLS and MAS
subtests were significantly correlated with their respective PLS Total and MAS
Total scores. Pearson correlations with the Gates MacGinitie reading scores :
found PLS lll, PLS V and MAS | significantly correlated at the .01 level with a!l
three Gates MacGinitie reading scdres. PLS I, PLS Il and PLS IV were |
significantly correlated with Gates MacGinitie Comprehension and Total
Reading. MAS Il and MAS 1l had no significant Pearson correlations with any of
the three Gates MacGinitie reading scores. In fact, MAS Il was the only EPSF ‘
test or subtest to be negatively correlated with Gates MacGinitie |
Comprehension and Total Reading.

The combined 8 EPSF subtests and 5 EPSF tests had a correlation of |51
with the Gates MacGinitie Vocabulary and Comprehension subtests canonical
composite and a 25.85% shared variance between the two composite variabie
sets. Thus, only a 1.47% increase in shared variance (with the Gates
MacGinitie Vocabulary and Comprehension composite) was noted when the 8
EPSF subtest scores were added to the 5 EPSF screening test scores to form
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the enlarged canonical independent variable composite. The addition of the§ 8
EPSF subtest scores to the 5 EPSF test scores actually caused a drop in i
amount of variance from 30.92% (using only the 5 EPSF test scores) to 20.32%
explained in the combined Gates MacGinitie Vocabulary and Comprehensic‘m
score composite by the enlarged EPSF combined tests and subtests comméite.
-This drop in shared variance explained could be due, in part, to (1) the effect‘;:, of
the higher standard errors consistently found in the PLS and MAS subtests (és
compared to the PLS Total and MAS Total scores) and (2) the negative effecits
of the addition of the non significant three MAS subtests to the other ten EPSF
tests and subtests scores to form the canonical independent linear composité.
The most significant individual EPSF tests and subtests predictors (i.é..
factor loadings) for the Gates MacGinitie Vocabulary and Comprehension i
canonical linear dependent variable composite continued to be (the same as in
research question one when only the 5 EPSF test scores were used) PPVT-Fi,
VMI and PLS Total with .65 to .69 correlations and PLS IIl was significant at the
.61 correlational level. PLS [l was noted to have the highest of the PLS subtést
Pearson correlations with Gates MacGinitie Comprehension and only PLS V'
having a higher PLS subtest Pearson correlation (than PLS Ill) with Gates
MacGinitie Vocabulary. :
The only noted significant EPSF individual predictor (of the possible 13
EPSF tests and subtests) for Gates MacGinitie Vocabulary was PPVT-R. PPW-
R was joined by PLS V and PLS Il as the most significant combined EPSF test
| or subtest predictors of Gates Vocabulary. PLS V and PLS Il are described by
Weiner (1992b) as "Vocabulary" and "Discriminative Visual - Auditory Memor¢”
subtests, respectively. PLS V was noted as the most highly Pearson correlatc—.‘*d
PLS subtest to Gates MacGinitie Vocabulary (see Table 1). Interestingly
enough, PLS V, PLS Ill and PLS Il were the three highest of five factors
extracted from the children's responses used in the initial PLS Total factor
analysis (Werner, 1992c).
Question twq stepwise multiple regression found the total variance for
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Gates MacGinitie Comprehension scores predicted by the 13 EPSF variablé set

of 5 tests and 8 subtests to be 23.13% (as compared to 23.38% total Gates ?

MacGinitie Comprehension score variance predicted using the 5 EPSF subt'iests
alone). Thus, the addition of the 8 EPSF subtests did not significantly changi|

_ the amount of accounted variance predicted in Gates MacGinitie \

Comprehension by the 5 EPSF test scores. :

The individual significant EPSF predictors of Gates MacGinitie
Comprehension included PPVT-R and VMI at the .01 level of significance anid
PLS Total and all 5 PLS subtests (significant at the .05 level) . Thus, the § PLS
subtests became significant individual predictors of Gates MacGinitie |
Comprehension when added to the 5 EPSF basic test scores. The best
combined EPSF tests and subtests predictors of Gates MacGinitie ‘
Comprehension ( as in research question one) are PLS Total, VMI and PP\{T-
R. No other complied supplemental EPSF subtest and /or subtests and tests
variable combination better predicted Gates Comprehension then the PLS
Total, VMI and PPVT-R.

PLS Total was the highest combined predictor of Gates MacGinitie
Comprehension with 12% of the total 23.13% variance accounted for by the
potential 5 EPSF tests and 8 EPSF subtests. PLS Total was noted to be the |
highest Pearson correlated EPSF test or subtest to the Gates MacGinitie
Comprehension subtest. The MAS Total, all three MAS subtests and the DAP%
were not significant combined or individual predictors of Gates MacGinitie :
Comprehension scores.

A total of 24.43% of the total variance in the Gates MacGinitie Total
Reading score was predicted by the combined EPSF tests and subtests with
VMI, PPVT-R and PLS Il accounted for 22.35% of the 24.43% variance noted
The addition of the 8 EPSF subtests did not dramatically increase the amount|of
total variance predicted in Gates MacGinitie Total Reading scores from the
22.46% variance originally accounted for by the 5 EPSF battery tests. In fact, the
significant combined EPSF tests predictors (noted in research question one) of
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VMI, PPVT-R and PLS Total by themselves accounted for 22.31% of the
variance predicting in Gates MacGinitie Total Reading scores. |
The increased significance of PLS lil as a combined EPSF tests and\
subtests predictor (in research question two) of Gates MacGinitie Total Reading
can be definitely noted in the fact the PLS Ili replaced PLS Total (in resea\,rch
question one) as the third most significant combined predictor of Gates |
MacGinitie Total Reading. PLS lil had the highest Pearson correlation (r of 1.30)
of any of the PLS or MAS subtests to the Gates MacGinitie Total Reading score.
PLS Ill was noted by Werner (1992¢) as an "auditory' subtest. The PLS I
subtest tasks, upon more extensive informal examination, definitely appear ‘to

require an extensive cognitive component for successful completion.
-Research Question Three

Research question three involved the extent to which the EPSF 7
- developmental modality scores were related to and predicted future Gates
MacGinitie reading achievement. All Pearson correlations were significant for
the Gates MacGinitie Comprehension and Total reading scores to all the ERSF
modality scores except the GM modality. All the EPSF modality scores excefpt
GM and EL were significantly Pearson correlated with the Gates MacGinitie
Vocabulary scores. Thus GM was not significantly Pearson correlated with any
of the three Gates MacGinitie reading scores. The most significant .01 level
individual Pearscn correlations for Gates MacGinitie Vocabuiary,
Comprehension and Total reading scores each consistently involved the RL
modality with respective correlations of .22, .35 and .33. (The VD and FM
modalites were also at the .33 correlation level with the Gates MacGinitie Total
Reading score).
A correlation of .46 was found between the canonical data independent
variable linear composite (i.e., the 7 EPSF modality scores) and the combined
dependent variable of Gates MacGinitie Vocabulary and Comprehension
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scores. A shared variance of 21.38% was noted between the canonical
combined 7 EPSF modality scores and the combined Gates MacGinitie |
Vocabulary and Comprehension variable set with all 7 EPSF modality scores
except GM significant individual predictors (i.e., canonical loadings) of Gate\s
MacGinitie combined Vocabulary and Comprehension scores. \

The RL, AU and VM modality scores were currently noted to be the most
significant individual canonical loadings with correlations of .73, .66 and .60,
respectively. Bryant (1991) and Agostin (1993 )also found (using the 7 EPSI%=
developmentally modality scores) that RL, AU and VM in descending order
were the most significant predictor of a future (locally developed) kindergarten
test and Standard Achievement Test (SAT) reading achievement, respectivé;ly.

Research question three canonical redundancy coefficients found Gajftes
MacGinitie combined Vocabulary and Comprehension scores accounted for or
explained 60.42% of the variance in the 7 EPSF combined modality scores.?
Conversely, the EPSF 7 modality scores were able to account for or explain
32.92% of the variance in the Gates MacGinitie combined Vocabulary and |
Comprehension scores. These two same redundancy percentage scores aré
very similar to those generated when the 5 EPSF battery test scores were uéed
as the defined combined canonical independent composite.

The stepwise multiple regression analysis for the 7 EPSF modality l
scores as predictors of the three individual Gates MacGinitie reading scores l
- again found the pattern (as in research questions one and two) of lower overi:all

total variance accounted for in Gates MacGinitie Vocabulary versus Gates
MacGinitie Comprehension or Total Reading scores. The combined 7 EPSF

modality scores accounted for only 6.6% of the total variance predicted in the
Gates MacGinitie Vocabulary scores. The previous (research question two) 1\3
EPSF variable set (containing all EPSF tests and subtest) and the 11 variabl\e
EPSF set (compromised of all EPSF tests and subtests except the PLS Total
and MAS Total) accounted for 8 % and 7.84% of the total variance In Gates
MacGinitie Vocabulary scores. Thus, some noted increase in Gates MacGinitie
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Vocabulary variance predicted (from 5.5% for the 5 EPSF tests alone) was
noted when the EPSF modality or subtest scores were used as independen

—

predictors.
The multiple regression analysis found the most significant EPSF

modality individual predictors (or factor loadings) for Gatves MacGinitie
Vocabulary scores were RL and VM. Receptive language (RL) is noted in the
literature as an excellent measure of vocabulary skills. Meta analysis research
by Tramontana, et al. (1988) found that receptive language (RL), when used in
a multimeasure assessment "was among the best predictors of first grade
reading achievement", (p. 127). The EPSF modalities of RL and VM were noted
to be the two highest Pearson correlated of the 7 EPSF modality scores to
Gates MacGinitie Vocabulary scores. RL and VM were the best combined
EPSF modality predictors (with 6.04% of total variance ) noted in future Gates
MacGinitie Vocabulary scores. In contrast, only 6.6% of the total variance in
Gates MacGinitie Vocabulary scores could be accounted for or explained by all
7 EPSF modality scores. Thus, the deletion of the § EPSF modality scores of
FM, AU, EL, GM and VD would not significantly decrease the amount of total
variance predicted for Gates MacGinitie Vocabulary scores by the remaining RL

and VM modalities:
The identical significant EPSF modality individual predictors of RL, FM,
AU and VM were noted to account for 20.91% and 18.53% of the total varianJce
in Gates MacGinitie Comprehension and Total Reading scores. Roth, et al.
(1993) determined that the EPSF modality of FM was the best predictor of future
grade retention, special education referral and eventual special education
placement. Roth, et al. (1993) aiso noted the FM and AU modalities were
significant predictors of future IOWA Tests of Basic Skills reading achievement.
Tramontana, et al. ,1988 noted that visual motor (VM) proficiency was "among
the best predictors of achievement in the first grade”, (p. 128).
Overall, the addition of the other 3 EPSF modalites to the significant RL
FM, AU and VM would only raise the total variance predicted in Gates
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MacGinitie Comprehension and Total Reading scores to 21.21% and 18.84%,
respectively. Thus, the deletion of the EPSF modalities of El, GM and VD would

not significantly decrease the predictive capabilities for Gates MacGinitie
Comprehension and Total Reading scores by the remaining 4 EPSF

modalities. Tramontana, et al. (1988) noted the decreased importance of gross

motor (GM) skills as a kindergarten predictor of future reading achievement.
Summary

Equal opportunity for all is a major tenet of the American way of life.

Public schools try to reflect this philosophy in their educational programs. Early

intervention and kindergarten screening programs are based on the
assumption that early identification of potential learning problems can help
identify children at risk of school failure and possible remove, through early
intervention, potential roadblocks to the educational equality for all childre
No one can argue about the basic good intentions behind the
development of kindergarten screening instrumentation. Still, despite the
dramatic increase in kindergarten instrumentation generated in the last twen
five years, continued questions in the literature persist today regarding their
psychometric properties and the practical utility of the wide array of kinderga
screening instrumentation now available. Some kindergarten screening
instrument developers are quick to state that their instruments are merely a
screening tool to identify children at risk. Thus, implying that their
instrumentation is just one phase in the ongoing educational intervention
process. But the fact remains American school systems today are increasing
introducing traditional academic skill training, especially in the areas of read

>
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writing and math, into the kindergarten environment (Charlesworth, 1989 and

Slavin, et al. 1994). Thus, as the kindergarten environment increasingly
becomes more accountable for academic skill acquisition, so shouid
kindergarten screening developers be vigilant of the psychometric adequac

130

es,



purposes and applied uses of their instrumentation.

Meisels and other authorities have spoken for years about the increased

confusion over the purposes and implementations of kindergarten screening
instruments. Kindergarten screening instruments are still currently being

misused for readiness as well as for diagnostic purposes. The EPSF begun in

1971 is one of the more notable kindergarten screening programs. It was
initially develdped with Title 1 funding with the stated intention of helping
identify children at risk for school failure. It is interesting to note the EPSF
program developers label their initial EPSF screening battery phase as the
EPSF program "Diagnostic" component, (Werner, 1990). This EPSF

terminology definitely does not help decrease the confusion that exists between

kindergarten screening and diagnostic testing.
The EPSF screening battery and resultant 7 modality scores are
generated for use in the EPSF program "curriculum design" and "classroom

management " components that focus on reading and writing skill development.

Meisels (1987) stated predictive validity is the major validity issue for screening

tests due to their focus on learning potential. The EPSF screening battery must

meet this defined predictive validity criteria for predicting future reading and
writing success. This study examined the EPSF capabilities of the screening
battery and derived modality scores to predict future first grade reading
achievement as measured by the Gates MacGinitie Reading Tests (Third
Edition). The Gates MacGinitie Reading Tests have been widely used as a
reading screening instrument since 1926.

This study found that the basic 5 EPSF screening battery tests overall
could only account for 5.5% of the predicted variance in Gates MacGinitie
Vocabulary scores. It was found that the Gates MacGinitie Reading Test is mo
heavily weighted as a measure of Comprehension versus Vocabulary skills.
Neither adding the 8 EPSF subtest scores to the 5 EPSF screening battery tes
scores nor using the 7 EPSF modality scores as EPSF predictors could
appreciably increase the amount of predicted Gates MacGinitie Vocabulary
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beyond 8%.
The canonical redundancy index found, given the Gates MacGinitie

Vocabulary and Comprehension scores composite, that 32.92% of its variance

could be accounted for or explained by the 5 EPSF screening tests canonical
composite. Canonical analysis also noted the shared variance between the 5

combined EPSF screening tests and combined Vocabulary and

Comprehension scores was 23.38%. The canonical loadings showed that the

combined Gates MacGinitie Vocabulary and Comprehension composite had a

correlation of .99 between the Comprehension subtest and the Vocabulary and

Comprehension composite. Thus, the much higher shared variance for Gates

MacGinitie combined Vocabulary and Comprehension scores (versus

Vocabulary scores predicted alone) is more a reflection of the Comprehension

subtest's influence.
The PPVT-R and VMI were the best combined EPSF screening basic

tests battery predictors of Gates MacGinitie Vocabulary. The PPVT-R, VMI and

PLS Total were Pearson correlated in the .30s to each other and all were th

[¢)]

most significant combined predictors of Gates MacGinitie Comprehension and

Total Reading scores. PPVT-R was the most significant individual predictor of

Gates MacGinitie Vocabulary. VMI followed by PPVT-R and PLS Total were in
identical order the best single (of the 5 basic EPSF screening tests) predictors

of Gates MacGinitie Comprehension and Total reading scores.

Previous research has shown the potential for predicting reading
achievement by the PPVT-R, VMI and PLS Total. McConnell (1986) and
Terbush (1990) both noted that the EPSF tests of PPVT-R, PLS Total and VM
(in the same identical order) to be the best predictors the Metropolitan
Readiness Tests and IOWA Tests of Basic Skills achievement, respectively.
Fletcher and Satz (1982) in a seven year longitudinal follow-up for kindergart
prediction of reading achievement found the PPVT-R ,VMI and two non-
standardized tests were the best kindergarten student predictors of academic
risk seven years later at the end of sixth grade.
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The MAS Total and DAP tests together only added to the total variance
predicted by the combined PPVT-R, VM! and PLS Total less than 8% for Gates

MacGinitie Vocabulary scores and 1% or less for the separate prediction of

Gates MacGinitie Comprehension and Total Reading scores. The MAS Total

and DAP were not significant combined or individual predictors of any of the

three individual Gates MacGinitie reading scores. The MAS Total did (with a r of

.31) just meet the minimal recommended .30 criterion as a significant canonical

loading for prediction of the combined Gates MacGinitie Vocabulary and

Comprehension composite. Still, the MAS Total and DAP could be dropped as

potential predictors of Gates MacGinitie reading achievement with minimal loss

of predictive capabilities by the remaining 3 EPSF basic screening battery tests

of PPVT-R, VMI and PLS Total.
Present research found, when the EPSF 5 PLS subtests and 3 MAS

Total) were significant individual predictors of any Gates MacGinitie reading

score. Werner (1992b) stated that the MAS scores "will be integrated with th
outcomes of the total assessment, not interpreted as a single measure of

performance in any one developmental area”, (p. 16). Current research found

-

subtests were examined, that none of the MAS subtests (as well as the MAS

e

the MAS Total and MAS 3 subtests were not be significant combined predictors

(with other EPSF tests and/or subtests) of any of the three individual Gates
MacGinitie reading achievement scores. In fact, MAS Il was negatively

correlated to Gates MacGinitie Comprehension and Total Reading performance

with Pearson correlations of - .0393 and - .0176, respectively (see Appendix
Also, MAS Il had no significant correlation with any of the three Gates
MacGinitie reading scores.

The MAS Total test and MAS subtests have been criticized previously
the literature by McConnell (1986) who found a "large number of students {
her study) receiving perfect MAS scores and almost no one scored at risk (fc
school failure)", (p. 91). McConnell (1986) stated the MAS Total test "appea
have inadequate ceiling to discriminate among children with varying motor

133

G).

y in
in

r

rs to




skills", (p. 91) and "could be eliminated from the (EPSF) battery without
appreciable loss of predicti\)e power”, (p. 91). Current research findings in this
study support this contention. McConnell (1986) recommended further reliability
and validity studies of the MAS due to, at that time, it was "poorly normed with
no validity or reiiability data reported”, (McConnell, 1986, p. 92).

The EPSF developers generated a 1992 EPSF.MAS Manual. It was
commendable that the EPSF developers attempted to respond to the noted
requests for published psychometric data on the MAS test and subtests. Still
is interesting to note that the MAS Total test still relies on the original 28 items
used since its inception. Thus, the MAS Il subtest still has only 4 items and was
currently found to be the least effective MAS subtest predictor of any of the
three Gates MacGinitie reading scores.

Bracken (1987) commented that frequently preschool instrument
generated subtest item gradients can be ineffective due to large change in

t

children's obtained test scores caused by a single score. Test ceiling and
limited test items are obvious psychometric concerns for the MAS Il subtest. The
EPSF test authors state the basic function of MAS Il is to be used in conjunction
with the VMI and DAP tests to form the FM developmental modality. Current
data in this study found the MAS I to haveﬂnonsignificant Pearson correlations
with FM, VMI and DAP of .00, .03 and .02, respectively. |

The 1992 EPSF.MAS Manual is lacking in data presented to support
reliability and validity claims made. The 1992 EPSF.MAS Manual report studies
that state the MAS supposedly has adequate reliability as noted by a .90
interrater correlation (Crawford ,1989) and reported split half reliability
coefficients of .58, .60 and .60 for MAS [, MAS Il and MAS IlI (Thistlewaite &
Cooke, 1992) as noted in Werner (1992b). But limited specific data was
presented in the 1992 EPSF.MAS Manual to verity such claims. It is essentia
for all screening tests to meet the minimum test-retest and interrater reliability of
at least .8 to .9. This information shouid be specifically reported in the MAS test
manual and not just presented in general terms.
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The 1992 reported MAS reliability and validity sample of 400 subjects did
not meet recommended 1974 APA guidelines for 100 subjects per subset. The
MAS 1992 reliability and validity sample had less than 100 subjects in 5 of the 6
defined age groups with only 26 and 29 subjects noted in the oldest and

youngest age groups, respectively. This limited reliability and validity sample
size is puzzling due to the vast number of potential EPSF subjects available to

the EPSF test developers and their researchers. Compounding the problem is
the fact this same "sample of 400 children from 10 school districts” (Werner,
1992b, p. 26) were reported in the 1992 EPSF.DAP Manual as used for its 1992
reliability and validity sample.

Other EPSF. MAS psychometric concerns include (1) the 1988 reported
supposed "national " sample used to standardize the MAS test and (2) concern
of the EPSF.MAS Manual reported validity claims. The 1992 EPSF.MAS
Manual figuratively presented data showed that 33 of the 42 communities (or
78%) in the sample were in the states of Ohio and lllinois with 1684 of the total
3.093 children (or 54%) from the manual defined "North Central" region. Thus,
more of a regional versus "National" 1988 standardization sample was usedifor
the MAS test.

The 1992 EPSF.MAS Manual reported concurrent and construct validity
information was minimal with no predictive validity information presented. Low
construct validity correlations (based on child's age) ranging from .21 to .27
were found with no specific details or data to support construct validity claims
made. Adequate MAS concurrent validity was professed in the 1992
EPSF.MAS Manual but not described adequately. Overall, the 1992 published
psychometric properties of the MAS fall short of the mark in justifying its
continued use.

The DAP was noted to not significantly contribute as a combined or
individual predictor of any of the three individual Gates MacGinitie reading
scores or the canonical combined Gates MacGinitie Vocabulary and
Comprehension composite score. The DAP is used by the EPSF developers as
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a portion of the FM and VM developmental modalities when combined with
component EPSF tests or subtests including VMI, MAS Il and PLS V. The DAP
was noted to have Pearson correlations for VMI, MAS 1l and PLS V ranging from
.00 to .07 at best. In fact, the DAP had a Pearson correlation of .00 and .03 with
the FM and VM modalities.
The 1992 EPSF.DAP Manual presents similar psychometric concerns as
noted previously in this narrative regarding the EPSF.MAS. The 1990 DAP
standardization sample reports no interrater reliability or judge scoring accuracy
by the 79 different raters used in the national sampling. It is statistically
imperative that a screening test such a the DAP which relies heavily on
subjective scoring criteria must report at least a .8 interrater reliability coefficient
as is recommended by the American Psychological Association (APA).
DAP internal consistency split-half coefficients (using the Kuder
Richardson Formula 20) in the .70s were generally reported but not specifically
described in the 1992 EPSF.DAP Manual. The 1992 MAS reliability and validity
sample (of 400 children) psychometric limitation of not having 100 subjects per
subset (in 5 of the 6 MAS subsets) is also relevant issue for the DAP which
used the same set of subjects for its 1992 reliability and validity studies. The
American Psychological Association (APA) even as early as 1974 stated that
screening tests should have a minimum of 100 subjects for each screening test
sample subgroup.
The noted concerns regarding the 1992 EPSF.DAP Manual reported
construct validity correlations of only .22 to .27 for child's age involve the fact
that specific detailed supportive data was not reported in the manual. "Relative
modest correlations between the DAP and the PLS, MAS and PPVT " (Werner,
1992a, p. 17) were verbally reported as measures of DAP concurrent validity
but were not disclosed in the 1992 EPSF.DAP Manual. The current study found
Pearson correlations between DAP and PLS (Total), MAS( Total) and PPVT-R
of .05, .01 and .10, respectively (see Table 1). Also, no statement of predictive
validity data was presented in the 1992 EPSF.DAP Manual.
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Overall, the DAP test does not meet the established APA psychometric
criteria and consensus recommendations in the literature for acceptable
reported reliability and validity limits for kindergarten screening tests. The
current questionable psychometric qualities of the DAP along with the present
study results, warrant the deletion of the DAP as a potential individual or
combined predictor of Gates MacGinitie reading achievement.

The PLS Total subtests of PLS V and PLS Il showed potential significant
‘merit as possible combined predictors of Gates MacGinitie Vocabulary scores, if
the PLS Total was not used as a EPSF predictor of Gates MacGinitie reading
achievement. PLS Il showed significant predictor capabilities as an individual
predictor of Gates MacGinitie Total Readihg score, if PLS Total was not used as
a potential EPSF predictor of Gates MacGinitie reading achievement. PLS Illis
labeled as an "auditory" subtest but includes a large cognitive component as
well as its EPSF defined "short term memory, association, sound discrimination
and sequencing" (Werner, 1992c, p. 3) skills necessary for successful PLS |-
tasks completion. Previous EPSF developer research had found the PLS V,
PLS Il and PLS Il (in descending order) to be the most noted PLS factors in the
initial PLS test factor analysis. Still, very limited specific statistical data is

-—

presented in the PLS manual regarding the initial PLS test development facto
analysis.
A critical point to be considered is that if the PLS factor analysis

D
»

correlations are low, the PLS cannot predict any other test, much less the Gate
MacGinitie. Pearson correlations from all 5 PLS subtests correlated at the .01
level of significance with PLS Total. All the PLS subtests were noted to be
significant individual predictors of the combined Gates MacGinitie Vocabulary
and Comprehension scores.

Overall, PLS Total remained a significant combined predictor of Gates
MacGinitie Comprehension and Total Reading scores. PLS Total was noted to
be the highest significant combined EPSF predictor (followed by PPVT-R and
VMI) of Gates MacGinitie Comprehension scores (when all 13 EPSF tests and
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subtests or the 5 EPSF tests alone were considered as predictor variables)
The best overall individual predictor of Gates MacGinitie Comprehension and
Total Reading scores was VMI followed by PPVT-R and PLS Total. Current
study data found continued inclusion of the PLS Total in the EPSF screening
battery (along with the well established and psychometric sound PPVT-R and -
VMI) is justified as a potential significant combined predictor of Gates
MacGinitie Comprehension and Total Reading scores.

" The best overall combined and individual EPSF modality predictor of -
future Gates MacGinitie Vocabulary, Comprehension and Total Reading scores
was RL. The EPSF modality of RL accounted for over one half of the noted
significant total variance generated by the combined 7 EPSF modality score
Receptive language (RL) has long been noted as a significant potential

w

predictor of reading (especially in the area of vocabulary) by such noted
researchers as Tramontana, et al. (1988) and Horn and Packard (1985).
Previous EPSF modality research by Agostin (1993) and Bryant (1991) found
RL to be the best predictor of a local generated kindergarten test and Stanford

Achievement Tests ( Reading scores), respectively. _

Overall, the Gates MacGinitie Comprehensnon and Total Reading scores
involved more individual and combined EPSF predictors than the Gates
MacGinitie Vocabulary subtest. Pearson correlations showed the Gates
MacGinitie Comprehension and Gates MacGinitie Total reading scores are
correlated at .94. Thus, similar relati.onships were frequentrlyrnoted between the
Gates MacGinitie Comprehension and Total Reading scoré_s in the current
research.

Wallbrown, et al. (1975) noted that the Gates MacGinitie Comprehension
subtest required a wider array of processing skills, espeéiélly in the visual nictbf

—

area, than the Gates MacGinitie Vodabulary subtest. The increased significan
of the combined predictors of RL, FM#AU and VM in the current Gates
MacGinitie Comprehension and Totai:qReading scores could potentially attest|to
the increased processing skills required in reading comprehension versus
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vbcabulary skills. The RL and VM were the only two combined current
significant predictors of Gates MacGinitie Vocabulary scores.

The elimination of the EPSF modalities of GM, EL and VD would not
significantly decrease the predictive capabilities of the remaining 4 EPSF
modalities for Gates MacGinitie reading scores. Gross motor skills (GM)
especially have been noted to be an ineffective kindergarten predictor of future
reading performance (Tramontana, et al., 1988). The psychometric
questionable DAP and MAS Total screening tests are two integral portions of
the EPSF defined GM modality.

The best overall combined EPSF predictors of Gates MacGinitie
Vocabulary scores (considering all the 5 EPSF tests , 8 EPSF subtests and 7
EPSF modality scores) were the RL and VM modalities with 6.04% of the
predicted total variance in Gates MacGinitie Vocabulary. The PPVT-R and VMI
followed closely behind RL and VM as the next best combined EPSF predictors
of Vocabulary with a 5.08% of total variance predicted. The best single EPSL
predictors of Gates MacGinitie Vocabulary (including all potential EPSF tests,
subtests and modality scores) were RL and PPVT-R with 4.42% and 3.75% of
total Gates MacGinitie Vocabulary variance predicted. PPVT-R is the major
contributing EPSF test or subtest component to the formation of the RL modality.
PPVT-R and RL have a Pearson correlation of .76 with a resultant significancje

level of .01 between them.

The best overall combined EPSF predictors of Gates MacGinitie
Comprehension (considering all EPSF tests, subtest and modality scores) were
PLS Total, VMI and PPVT-R accounting for a combined 23.18 % of the
predicted variance in Gates MacGinitie Comprehension. PLS Total was the best

|

combined predictor of Gates MacGinitie Comprehension accounting for 12% of

MacGinitie Comprehension scores.
- The same three identical EPSF combined predictors of VMI, PPVT-R and
PLS Total (noted in Gates MacGinitie Comprehension) were the best combined

the variance (followed by the RL modality with 11.3% of the variance) in GatT
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EPSF predictors (considering all EPSF tests, subtests and modalities scores) of
Gates MacGinitie Total Reading scores accounting for 22.35% of the variance

in Gates MacGinitie Total Reading scores. VMI became the best combined
EPSF predictor of Gates MacGinitie Total Reading scores accounting for
12.54% of the variance in Gates MacGinitie Total Reading scores.

Overall, the canonical analysis found that the combined 5 EPSF basic

screening battery tests accounted for the most variance in the combined Gates

MacGinitie Vocabulary and Comprehension subtests composite with 32.92%

followed by the 7 EPSF modalities with 32.35% and the EPSF 5 tests/8 subtests

(accounting for only 20.32%). Canonical correlations between the various
EPSF variable sets were very closely related and ranged from .46 to .51. Th

[4Y)

highest shared variance between the various canonical EPSF composite

variable sets and the Gates Vocabulary and Comprehension scores composite
was the 5 EPSF tests and 8 subtests combined accounted for 25.85% (followed

by the 5 EPSF tests alone with 23.38% and 7 EPSF modalites with 21.38%) of

the shared variance between the two dependent and independent sets.
Conclusions

In conclusion, beyond the numerous ways to look at the current study
- results, there remains an underlying issue for the practitioner of which of the
EPSF variables should be used to predict future overall Gates MacGinitie
~ reading achievement. The basic EPSF screening battery tests of PPVT-R, VM

and PLS Total remain overall the best combined predictors of Gates MacGinitie

- reading achievement. All things considered, they represent the most efficient
and effective EPSF screening variable to predict future Gates MacGinitie

reading achievement. Deletion of the MAS Total and DAP tests from the basic

EPSF screening battery would not significantly effect the predictive capabiliti

of the EPSF screening battery for Gates MacGinitie reading achievement . Als
the contribution of DAP and MAS Total as component parts of their respective
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EPSF modalities scores is minimal.

The following consideratons are appropriate in light of previous and
- current research findings:
1.

The EPSF basic screening battery tests of MAS and DAP
need to be subjected to more rigorious psychometric exploratic
of their sample adequacies and tests item gradients (especially
MAS Il). Further documentation and refinement of the MAS anc
DAP test developers' pUblished reliability and validity studies i
needed.

Continued EPSF staff research should include predictive valid
studies of their basic screening battery.

o]y}
y for
i
s

It is recommended that the MAS and DAP screening battery tests

not be considered as potential individual or combined (with other

EPSF variables) predictors of future Gates MacGinitie reading
achievement.

The EPSF staff stress the use of developmental modalities in their

EPSF diagnostic screening battery and suggested supplimenta

classroom intervention lessons.. Further research is needed to
clarify the effectiveness of developmental modality approaches
reading skill development.

Further kindergarten screening research on the three Gates
MacGinitie reading scores as separate entities should be done
substantiate the potential different skills required for reading
achievement.
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Continued kindergarten screening research on prediction of the
difterent development subskills required at different grade levels is
needed.

increased research stressing the practical utility of kindergarter

-

‘screening instrumentation in identification of academically at-risk
children is needed. Development of practical kindergarten
screening instrument cutoff scores for predictive validity purposes
is essential, if kindergarten screenings are to be effective in the
identification of children at risk of future academic failure.
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APPENDIX A

EPSF GENERATED SCREENING PROFILE
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(Sampie Teacher Pretast Repo

EPSF DIAGNOSTIC STUDENT PROFILE

Chatham
STUDENT NAME: Sarah Moyer TEACHERS NAME: Mrs. Lewis
DOB: 8/15/84 TEST DATE: 9/1/89
CHRONOLOGICAL AGE: 51
CONSIDERABLE STRENGTH X R Receptive Language
EL = Expressive Language
MODERATE STRENGTH AD = Auditory
VM= Visual Memory
AVERAGE X X VD = Visual Discriminaticn
FM = Fine Motor
MODERATENEED X X X X GM = Gross Motor
CONSIDERABLE NEED . .. ] ..
RL EL AD VM VD FM GM
SPEECH OBSERVATIONS:

ARTICULATION: CLEAR
HEARING: Passad
VISION: Passad

RECEPTIVE LANGUAGE: Moderate Need
EXPRESSIVE LANGUAGE: Average
AUDITORY: Considerable Strangth
VISUAL MEMORY: Moderate Need
VISUAL DISCRIMINATION: Moderate Need
FINE MOTOR: Moderate Need

GROSS MOTOR: Average

SUPPORT INFORMATION:
Sarah was able to identify the following colors:
red blue green orange yellow  white
Sarah was able to identify the following shapes: triangle
Sarah could count to 9 in sequence.
Sarah WAS able to print her name.

circle

Lateral dominance was as follows: FOOT = R HAND = L EYE = R
RESULTS:

PPVT = 4.3 VMl = 3-11 DAP = 4.9 MAS = AV

PLS! = MN PLS{ = MS PLSlil= CS PLSIV = AV  PLSV = MN
COMMENTS:

PLS comment:
PPVT comment:
VMI comment:
DAP comment:
MAS comment:

Followed two auditory and two visual dir
Slow to respond/Repeated word

Task difficulvSwitched hands

Poor pencil grip/Few details

Good balance and dexterity

ections/Good listening skills




APPENDIX B

1993 EPSF PROJECT DIRECTOR WRITTEN
CORRESPONDENCE REGARDING 1992-93
LONGITUDINAL STUDY OF EPSF
TREATMENT EFFECTS RESEARCH
(using the Gates MacGinitie Reading Tests)
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On the Way to ULLC2%% in Reading and Writing
with
ZARLY DRTVENTION OF STHODL PAILYRE
Nationally Validated Program

Luceille Werner
National Director

March 2, 1993

Mr. Greg Reed
2924 Crescent Drive
Stillwater, OK 74075

Dear Mr. Reed:

I spoke with your wife in Corpus Christi and was pleased to learn you are
working on your doctoral dissertation related to the Early Prevention of School
Failure Program. We want to assist you with any information you may need for
your study. It is very important that following the assessment of the children
that the classroom teacher and other resource staff provide daily treatment in
area of need.

I am enclosing a copy of our new national longitudinal study. Perhaps
you would like to be involved in assisting us with part of our study as a
comparison. :

Under separate cover I am sending you copies of the three assessment manuals.
Would you please share the manuals with the Stillwater staff? Look forward to
keeping in touch.

Phyllis Be:i, 296 Laurel Park Place, Hendersonville, North Carolina,
(704)692-9895, coordinates all our program studies and works with the outside
university evaluator. Feel free to contact her if you have questions.

Sincerely,

&ifz(L‘JLLL'A~lLLQJ_k

Luceille Werner
National Director

LW/dd
Enclosure
cc: Phyllis Betz, Project Evaluator

Debra Murphy, Oklahoma State Facilitator

114 North Second Street * P.O. Box 956 * Peotone, lllinois 60468
708/258-3478 * 800/933-3478 * FAX 708/258-3484



On the Way to Success in Resding and Writing with Early Prevention of School Failure
Summary of Longiaudinal Research Methodology (1992-96)

EPSF Kindergarten with Follow-up in SUCCESS First Grade and Second Grade (Sustained Effects)

1. Desiga. )
a. Timing. Inswuments will be administered in 1992. kindesganen: 1993, post-kindergarten: 1994, post-first grade: and 1995, post-
second grade to all program groups and the comparison groups.

b. Groups. Kindergarten and first grade at-risk students will receive daily supplementary small group insgucuon in areas of
idenufied need. The compérism group will réceive the reguiar pnmary grade program at school site.

¢. Standard of Comparison. The standard of comparison will be the qualirazive and quantitative differences between the companson
group of students, all of whom received regular classroom insgructional programs and the program group. In addiuon. the
program groups and the comparison groups will be compared with the national norm groups for the Gates-MacGiniue
(quantitative analysis) and the SUCCESS Reading and Writing Checklists (qualitative anaysis).

2. Sample, Within each district, program and comparison groups will be seiected based upon similanty of student populauons on
relevant educanonal characteristics. Swdents were selected for program and comparison groups in exactly the same manner that
adopters use to identify students at risk, i.e., two or more years developmenully delayed in three or more of seven
developmental areas (visual discrimination, visusl memory, expressive language, receptive language, auditory. fine and gross
motor). Comparison group teachers will not have access to staff development or curricuium materials and will not parucipate
in workshops. Because the program is designed for use with all kindergarten and first grade populations. distncts will be
selected for their diversity Qof similarity of demographic characieristics. Students with considerable and moderate de velopmental
needs will be targeted for the study because they are most affecied by inappropriate academic programs regardless of other
variables. Socio-economically diverse school districts will participate in the evaluanon. The comparison and program samples,
comprised of students who are identified as one or more years developmentally delayed, will provide a good representaucn of the
program's intended at-risk target population and of program participants in replicating districts throughout the nation.

3. Instruments and Procedures. The Gates-MacGinitie instrument was chosen because it was judged by program developers
and independent evaluators (o be a valid standard measure of inended program outcomes: has been standardized relauvely
recendy: and has derived standard scores for cross-comparison. In addition, repored results of reliability and validiry studies are
good. The SUCCESS (1) Reading and (2) Writing checklists were developed 10 provide an authenuc measure of student
progress. The ecological approach to the study will recognize that the educational process is affected by
the organization of the school and the classroom; the environmentsl history of chiidren and their
families; and the community aspects that affect schooling norms.

4. Data Collection. The insguments will be administered prior to program instruction in the fall of 1992 (pretest) and agan
following completion of the kindergarten program in 1993; the first grade program in 1994; and the second grade regular
classroom instructional program in 1995 w0 the sample of program smdents and the companison groups.

Every auempt will be made to conform exactly w0 the Gates-MacGinitie Test administration rules. Instrucuons, pracuce,

. problems, timing, scoring procedures, examiner qualifications, student assembly, and related concems will be denuficd and
communicated w certified program trainers, local program administrawors, and/or experienced professional staff who wil be
trained o (unction as in-school evaluators to insure collection of accurate and complete data. To facilitate sconng and
interpretation, a form has been designed to incorporate lest dates, group identificanon numbers of anonymity, umform entnes
for appropriate test levels, school and student demographics. Comparison groups and program groups will be identified as high
or moderate risk swdents in kindergarten using the EPSF assessment bauery (PPVT, VMI, DAP, PLS, MAS) in 1992,
Program swudent groups and comparison groups will be identified as those functoning one or more years developmentally
below their chronological ages in three or more of seven developmental areas.

5. Analysis of covaniance (ANCOVA) will be used 10 compare treaument and comparison groups. Qualitative outcomes will be
analyzed and compared with quantitagve data. 1071992



APPENDIX C

PEARSON INTERCORRELATIONAL
MATRIX OF THE 5 EPSF
SCREENING TESTS
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APPENDIX C

Pearson Intercorrelation Matrix of the 5 EPSF Screening Tests

Variable PPVT-R VM PLS Total MAS Total
wi 0897

PLS Total 5770 ** .1693 *

MAS Total .0147 .0394 4644

DAP .0983 0750 0453 1015
N=373

*=p<01




APPENDIX D

PEARSON INTERCORRELATIONAL
MATRIX OF THE 5 EPSF
- SCREENING TESTS AND
3 GATES MACGINITIE READING SCORES
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Pearson Intercorrelational Matrix of the 5 EPSF Screening Battery Tests

APPENDIX D

and 3 Gates MacGinitie Reading Scores

EPSF Gates MacGinitie Reading Scores in

Variable Vocabulary Comprehension Total Reading
PPVT-R .1937* .3446 ** .3150 **
VM| L1322 .3331* .3542 **
PLS Total . 1559 ** . 3516 ** 3263 **
MAS Total .1207* .14¢9 ** . 1619 **
DAP .0108 . 0914 . 0808
N=373

*=p<.01

*=p<.05
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CANONICAL FUNCTION COEFFICIENTS OF THE
5 EPSF TEST SCORES AND GATES MACGINITIE
VOCABULARY AND COMPREHENSION SCORES
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APPENDIX E

Canonical Function Coefficients of the 56 EPSF Test Scores

and Gates MacGinitie Vocabulary and Comprehension Scores

independent Variable

PPVT-R
VMI

PLS Total
MAS Total
DAP

8

.39

.09

Dependent Variable

Gates MacGinitie Vocabulary
Gates MacGinitie Comprehension

8 R

N =373




APPENDIX F

PEARSON CORRELATIONS BETWEEN
THE GATES MACGINITIE TOTAL READING,
VOCABULARY AND COMPREHENSION SCORES
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Total Reading, Vocabulary and Comprehension Scores

APPENDIX F

Pearson correlations between the Gates MacGinitie

Variable _ Vocabulary Comprehension Total Score
Vocabuiary 1.0
Comprehension 4332 10
Total Score 4726 8319+ 1.0
N =373
LEd - p <05
Variable Vocabulary Comprehension Total Score
Vocabulary 1.0
Comprehension 4769 ** 10
Total Score .5283 ** 9346 1.0
N =630

*=p<01




APPENDIX G

PEARSON CORRELATIONAL MATRIX
OF THE 8 EPSF SCREENING BATTERY SUBTESTS
AND 3 GATES MACGINITIE READING SCORES
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APPENDIX G

Pearson Intercorrelational Matrix of the 8 EPSF Screening Battery
Subtests and 3 Gates MacGinitie Reading Scores

EPSF Gates MacGinitie Reading Scores in:
Variable ‘Vocabulary Comprahension Total Score
PLS | .1074 * 2299 ** 2232 **
PLS 1l 0259 * 1753 ** 1725 **
PLS I 1350 ** 3093 ** 2985 **
PLS IV 0437 2038 ** 1840 **
PLSV 4512+ 2218 ** 1911 *
MAS 1 1039 * 1270 * 1331 *
MAS I .0101 - 0393 - 0176
MAS Il 0784 1048 1129
N= 373
*=p<01

*=p<05




APPENDIX H

CANONICAL FUNCTION COEFFICIENTS
OF THE 5 EPSF SCREENING BATTERY TESTS
AND 8 EPSF SUBTEST SCORES AND THE GATES MACGINITIE
VOCABULARY AND COMPREHENSION SUBTEST SCORES
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APPENDIX H

Canonical Function Coefficients of the 5 EPSF Screening Battery Tests

and 8 EPSF Subtests Scores and the Gates MacGinitie Vocabulary and

Independent Variables

PPVT-R
vMI

PLS Total
PLS |
PLS Ii
PLS Hl
PLS IV
PLS V
MAS Total
MAS |
MAS i
MASHiI
DAP

44

.58

8.7

232
206
29
247
223
.10
-.18
-.10
-0
.08

Comprehension Subtest Scores

Dependent Variables

Gates MacGinitie Vocabulary
Gates MacGinitie Comprehension

.98




APPENDIX |

SUPPLEMENTAL MULTIPLE REGRESSION ANALYSIS
TO DETERMINE THE TOTAL AMOUNT OF VARIANCE IN
GATES MACGINITIE READING ACHIEVEMENT AS
PREDICTED BY 13, 11, OR 8 EPSF
INDEPENDENT VARIABLE SETS
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APPENDIX |

Supplemental Muttiple Regression Analysis to determine the
Total Amount of Variance in Gates MacGinitie Reading Achievement
as Predicted by 13,11, or 8 EPSF Independent Variable Sets

No. of EPSF Gates MacGinitie Reading Scores in
Variables  Variable Sets Vocabulary Comprshension Total Score
5  5Tests* .0550 2338 2246
13 5 Tests & 8 Subtests ** .0800 .2313 .2443
11 3 tests & 8 Subtests *** .0784 .2418 .2355
8 8 subtests only “*** .0442 .1467 .1280
N =373

. = PPVT-R, VM|, PLS Total, MAS Total & DAP

* = PPVT-R, VM|, PLS Total, MAS Total, DAP, PLS |, PLS Il, PLS lil, PLS IV, PLS V, MAS
MAS I, MASTII ‘

*** = PPVT-R, VM|, DAP, PLS |, PLS I, PLS Ill, PLS IV, PLS V, MAS |, MAS iI, MAS 1|
™ = PLSI, PLSUi, PLSIll, PLSIV, PLSV, MAS |, MAS Il, MAS 1ii




APPENDIX J

SUPPLEMENTAL MULTIPLE REGRESSION COMPARISONS
OF THE MOST SIGNIFICANT 13, 11, OR 8 EPSF
INDEPENDENT VARIABLE SET PREDICTORS
(LE. SIGN. IN F CHANGE) OF GATES MACGINITIE
READING ACHIEVEMENT
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Supplemental Multiple Regression Comparisons of the most
Significant 13, 11, or 8 EPSF Independent Variable Set Predictors
(i.e. sign. in F change) of Gates MacGinite Reading Achievement

APPENDIX J

EPSF Gates MacGinitis Reading Test Scores
Variable Set Vocabulary Comprehension Total Reading
R2  Sgn R2  Sgn R2 Sign
Variable Change F_Ch. Variagble Change FCh. Varable Change FCh.
13 Variables* PPVTR .0349 .000 PLSTota .1200 .000 VMI 1254 | .000
PLS5 .0469 .018 VMI 1960 .000 PPVTR .2063 | .000
PLS2 .0543 .050 PPVTR .2250 .000 PLS 3 2243 | .000
11 Variables** PPVTR .0349 .000 PPVTR 1164 .000 VMi 1231 | .000
PLS5 .0469 .018 vMI 2066 .000 PPVTR .2020 | .000
PLS2 .0543 .050 PLS3 2235 .003 PLS 3 .2180| .004
PLS5 2295 .049
8 Variables *** PLS5 .0262 .003 PLS 3 .0957 .000 PLS3 .0866 | .000
PLS3 .0291 .037 PLS 5 1224 .000 PLS 1 .1038 | .005
PLS 1 1206  .014

N =373

*

k4

1}

PPVT-R, VM|, PLS Total, DAP, MAS Total, PLS |, PLS II, PLS lil, PLS IV, PLS V, MA

MAS Il, MAS it

PPVT-R, VMI, DAP, PLS |, PLS I, PLS lll, PLS IV, PLS V, MAS |, MAS ||, MAS 1ll

PLS|, PLSHI, PLS lil, PLS IV, PLS V, MAS |, MAS II, MAS il

S|,




APPENDIX K

CANONICAL FUNCTION COEFFICIENTS OF THE
7 EPSF MODALITY SCORES AND GATES MACGINITIE
VOCABULARY AND COMPREHENSION SCORES
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Independent Vgriablg |

RL
EL

AU
VM
vD
M
GM

APPENDIX K

Canonical Function Coefficients of the 7 EPSF Modality Scores

.47
.10
.36
27
.13
.22
.04

and Gates MacGinitie Vocabulary and Comprehension Scores

Dependent Variable

Gates MacGinitie Vocabulary 06
Gates MacGinitie Comprehension .97
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INSTITUTIONAL REVIEW BOARD APPROVAL
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