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THE PREDICTIVE VALIDITY
OF THREE PRESCHOOL SCREENING BATTERIES
by
Sandra Fortenberry Dill
Co-chairs: Thomas Hohenshil and Kusum Singh
Counseling/Student Personnel Services (School Psychology)
(ABSTRACT)

This study addressed the prevention of reading problems
by examining the predictive validity of the Developmental
Indicators of Assessment and Learning-Revised (DIAL-R), the
Gesell School Readiness Test, and the Preschool Screening
Battery. The effects of entry-level developmental abilities
on reading performance were also studied.

Subjects were sixth grade students from five school
systems in North Carolina. School system selection was based
on the type of screening test used in 1988, and availability
of data. Data were collected through student record reviews.
Predictive discriminant analyses were computed to assess the
accuracy of the screening batteries in predicting reading
group membership at the third and fifth grade levels.
Classification accuracy was determined by comparing hit
ratios from the classification matrices with proportional
chance criterion. Standard normal statistics and Press's Q
statistics were computed to determine if the hit rates were
better than those expected by chance. Early determinants

were identified through interpretation of the discriminant



functions. Significant differences between correctly and
incorrectly classified students were identified through t-
tests comparing means scores of both groups.

Several implications were derived from the study.
First, the magnitude of the discriminatory power of the DIAL-
R and Preschool Screening Battery to predict reading group
membership at the third and fifth grades was sufficient to
recommend their continued use in preschool screening. The
Gesell School Readiness Test was better than chance on only
three out of twelve criteria, however, and is not recommended
as a predictor of reading achievement.

Discriminant analyses resulted in the identification of
three early determinants, conceptual development, biological
development (fine motor and perceptual skills), and language
comprehension. Expressive language emerged as the most
important language subskill studied and auditory memory was
the most important perceptual skill.

The multiple cause theory of reading acquisition was
supported by these results. Visual motor skills were more
influential in the early stages of word analysis, and
language and conceptual development were more influential in
predicting comprehension skills.

Intra-test variation in predictor variables appeared to
be the most important contributor to inaccurate
classification. Other factors were individual subject

characteristics such as behavior problems or chronic illness.
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CHAPTER I

Increased interest in early childhood education, early
intervention, and early screening programs may be inferred
from the expanded research and the growth of programs in
these areas during the last three decades. Research in
compensatory education, with programs such as Chapter I and
Headstart, increased as rapidly as funding increased. At
the same time, Public Law 94-142, the Education for the
Handicapped Act, passed in 1974, mandated a comprehensive
program of screening and identification of all handicapped
children as well as a free and appropriate education for
them. Compensatory programs funded during the 60's and 70's
focused on improving educational and economic opportunities
for low-income children (Stallings & Stepek, 1986).

Public Law 99-457, the Education of the Handicapped Act
Amendments, passed in 1986 mandated services for handicapped
children from birth to age 5 (Gowen, 1989), and extended the
rights guaranteed by PL 94-142 to the preschool child.
Passage of this law, again, rekindled interest in early
screening, identification, and intervention.

During the same time period, the North Carolina State
Legislature expressed concern regarding the developmental
appropriateness of kindergarten programs in North Carolina

by commissioning a study on kindergarten practices in the



state (Bryant, Clifford & Peisner, 1989). Researchers
commissioned to conduct the study found that 8.6% of the
children in 53 kindergarten classes observed in the Spring
of 1988 were retained at the end of kindergarten. Assuming
an 8.6% statewide kindergarten retention rate, 7,310
children out of the statewide kindergarten population of
85,000 would have been retained during 1988.

The failure of many children to attain the readiness
levels considered prerequisite for promotion into first
grade highlighted the critical nature of the initial stages
of skill acquisition. Prevention of the negative emotional
consequences of learning failure seems imperative at this
stage in a child's life. The effects of feelings such as
defeat, anger, and frustration are easier to prevent than to
ameliorate (Hagin, 1984; Stanovich, Cunningham & Feeman,
1984).

In another move, the North Carolina General Assembly
passed the Basic Education Plan (BEP), a statewide
initiative to equalize education for all children. In this
plan, funds were appropriated to local school systems to
initiate preschool screening programs. At the time of the
BEP passage, five school systems had already established
preschool screening programs. Three preschool screening
approaches being used in the established programs were: the

Gesell School Readiness Test (GSRT), the Developmental



Indicators for the Assessment of Learning-Revised (DIAL-R),
and the Preschool Screening Battery (PSB) which consisted of
the Developmental Test of Visual Motor Integration-Revised
(DTVM-1), the Peabody Picture Vocabulary Test-Revised (PPVT-
R), the Expressive One-Word Picture Vocabulary Test (EOWPVT)
and the Preschool Screening Scale (PSS).

Numerous studies have been conducted on the
psychometric qualities of these approaches (Ames & Ilg,
1964; Barnett, Faust & Sarmir, 1988; Duffey, Ritter &
Fedner, 1976; Flynn & Flynn, 1978; Kaufman, 1971; Miller &
Sprong, 1986; Suen, Mardell-Czudnowski & Goldenberg, 1989;
Vacc, Vacc & Fogleman, 1987; Wood, Powell & Knight, 1984).
However, despite the popularity of these screening
procedures, there are few predictive validity studies in the
professional literature.

These screening instruments have been used to identify
young children with potential learning problems who might
need special education placement or referral for a
diagnostic evaluation (Suen, Mardell-Czudnowski &
Goldenberg, 1989), and to identify preschool children who
were considered to be too immature to attend kindergarten
(Ames & Ilg, 1964). They have also been used to study the
developmental aspects of early reading acquisition (Fletcher

& Satz, 1980; Sears & Keogh, 1993; Stanovich et al., 1984).



Some researchers who focused on identifying the early
determinants of reading acquisition concentrated on the
effects of cognitive abilities (Stanovich et al., 1984),
while others studied the neuropsychological correlates of
reading achievement (Fletcher & Satz, 1980; Teeter, 1985).
Tramontana, Hooper & Selzer (1988) reviewed 74 studies
published from 1973 to 1986 on the prediction of reading
achievement, and identified eight categories of predictor
variables frequently used in this research. They were:
readiness skills; general cognitive ability; specific
cognitive abilities; language abilities; perceptual/
perceptual motor abilities; motor skills; behavioral-

emotional functioning; and demographic factors.

Rationale for Study

This study was designed to help clarify which
developmental abilities, measured by three preschool
screening batteries, are most effective in predicting
performance in specific areas of reading achievement at the
third and fifth grades. Although numerous research studies
have been conducted on the early prediction of reading
achievement, the results have been mixed. Because of this
ambiguity, clarification is needed in order to identify the
determinants of early reading acquisition (Tramontana et

al., 1988).



Adding to the confusion, the relationships between
predictor variables and achievement measures have varied
according to the type of outcome measures used and the grade
level of the subjects at the time they were assessed
(Tramontana et al., 1988). Developmental factors seem to be
associated with these shifts in the predictive patterns of
variables over time (Fletcher, Satz & Morris, 1984; Sears &
Keogh, 1993; Stanovich et al., 1984).

Stanovich et al. (1984) found intelligence measures
contributed significantly to the prediction of reading
achievement at the third grade, but contributed negligibly
to the prediction of reading performance at first grade and
fifth grades. Jenson (1980) contended, however, that
general intelligence was the single largest contributor to
the prediction of reading achievement.

As young children with more obvious handicapping
conditions are likely to be identified through early‘
screening and diagnostic processes required by Public Law
99-457, preschool screening procedures geared toward the
identification of youngsters with more subtle
vulnerabilities to learning failure are needed. Increased
environmental risks such as maternal drug and alcohol use,
inadequate diet due to poverty, and chronic diseases which

may affect the neuropsychological development of young



children place them in the at-risk category (Roth, McCaul &
Barnes, 1993).

Current knowledge regarding reading acquisition and the
significant determinants of reading skill development may be
enhanced by the research proposed in this study. Additional
knowledge regarding the predictive validity of the screening
tests will help school personnel to make decisions regarding

their future use.

Statement of the Problem
Despite the increase in statewide developmental
screening practices in North Carolina and federal
legislation mandating early intervention, the need for
preventive programs for young children at-risk for learning
failure continues. Additionally, more information on the
predictive validity the three test batteries selected for

this study is needed to support their continued use.

Purpose of the Study
The purpose of this research is to compare the
predictive validity of three preschool screening batteries
utilized in North Carolina and to determine if the effects
of early determinants of reading achievement measured at the
time of school entrance significantly influence reading

achievement. Review of the literature in Chapter II on



reading acquisition and early determinants clearly confirms
the need for more research in this area.

The present study is designed to answer these
questions:

1. What is the predictive validity of the Gesell
School Readiness Test (GSRT), the Developmental Indicators
for the Assessment of Learning (DIAL-R), and the Preschool
Screening Battery (PSB) to identify students at-risk for
reading disability?

2. What are the early determinants identifiable
through discriminant function analysis of these test
batteries which contribute significantly to reading
achievement across grades?

3. Does the effect of the determinants vary or change
when they are associated with different outcome measurements
such as word analysis, vocabulary, reading comprehension or
total reading scores at third and fifth grades?

4. Are there significant differences in groups of
children who were correctly identified as not at-risk by
preschool screening data, and those who were classified as
not at-risk by preschool screening data who later developed

reading disabilities?



Limitations of the Study

The sample consists of students who were enrolled in
five school systems in North Carolina during the 1988-1989
school year. Since all students in the sample resided in
North Carolina at the time of preschool assessment, the
results should be generalized to states with similar
characteristics. The outcome measure for reading
achievement at the fifth grade was also standardized on a
sample of North Carolina students which limits
generalization.

Attrition is another pitfall which influences
longitudinal research (Fletcher et al., 1984). Due to the
mobility of the student population, the original cohort of
students who entered the target schools in 1988 most likely
underwent change during the six-year interval from 1988 and
1994.

Selective sampling is another limitation to the study.
Since informed consent is necessary for student record
reviews, the make-up of the final sample will be affected by

parental willingness to participate.

Definitions of Terms
The research outlined in this study is based on the

following definitions:



(1) Developmental abilities are quantified measures of
the pre-kindergarten child's level of functioning in
cognitive, language, and motor areas as measured by the
GSRT, DIAL-R, or PSB within the four month interval
immediately preceding kindergarten entrance.

(2) Early predictors are developmental abilities
measured by subtest scores from the GSRT, DIAL-R, and PSB
which prove more effective than chance at predicting reading
group placement at third and fifth grades.

(3) Early determinants of reading progress are those
constructs or abilities that:

(a) emerge from interpretation of the functions
extracted through discriminant function analysis of the
three preschool screening batteries and other variables such
as gender, ethnicity, socioeconomic status, and reading
achievement.

(b) initiate a "causal chain of achievement"
(Stanovich et al., 1984, p. 297) in which early
developmental abilities act as precursors to acquisition of
specific reading skills such as word analysis and vocabulary
which in turn affect reading comprehension.

(4) Reading achievement is defined as total reading
scores on the California Achievement Test, North Carolina
End of Grade Developmental Reading scores, and reading

grades at the third and fifth grade.



Summary

In summary, despite increased interest in preschool
screening and prevention of school failure through early
intervention programs, many children continue to fail in
school. Improved procedures are needed for identifying the
young child at-risk for reading failure.

This study is designed to examine the predictive
validity of three preschool screening batteries to predict
later reading achievement. The effects of developmental
abilities on the early acquisition of reading skills in the
primary grades and reading comprehension abilities at the

end of elementary school were also studied.
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CHAPTER 11
Review of Literature

Interest in early identification and early intervention
of potential learning problems may be inferred from the
expansion of research and the growth of programs in these
areas over the last three decades. Several factors
contributed to this growth. The passage of Public Law 94-
142 (The Education for All Handicapped Children Act)
resulted in expanded efforts to identify school-aged
children potentially at-risk for learning problems
(Tramontana et al., 1988).

As a result, wide-scale screening and identification of
children with learning disabilities occurred for the first
time. Changes in the mental health field also contributed
to this expansion. During this time, mental health
professionals became more aware of the long-range
consequences related to the unmet needs of learning problems
on the mental health of school children (Satz & Fletcher,
1988). As a result of this heightened awareness, the
President's Commission on Mental Health studied the
effectiveness of early intervention and reported that early
detection of learning disabilities was supported by
"empirical evidence" (Satz & Fletcher, 1988, p. 824).

Advances in the field of infant and toddler behavior

also generated new information regarding the perceptual and

11



discriminatory abilities of infants and young children
(Aslin, 1988; Gibson, 1969; Kochanek, Kabacoff & Lipsitt,
1990). This increased understanding of the "learning
capacities of newborns and the role of perinatal risk in
compromising growth and development" (Kochanek at al., 1990,
p.- 528) resulted in increased acknowledgement of the impact
of life experiences on infants and young children.

Public Law 99-457 was passed in 1986 extending the
right of a free appropriate education, guaranteed under
Public Law 94-142, to children and their families from birth
to five years of age. This legislation rekindled research
interest in early identification and early intervention
(Kochanek et al., 1990). Much of this research focused on
early detection of the child with more obvious handicaps
such as mental retardation or physical disabilities.
Identification of the preschool child who was at-risk for
subtle problems such as learning disabilities was more
difficult. One of the requirements for identification of
learning disabilities, as outlined in PL 94-142, is the
presence of a discrepancy between achievement and ability.
Clearly, preschool children who have not been exposed to
formal school training in reading and writing will not
exhibit a discrepancy between ability and educational
achievement. As an alternative, Kirk (1987) argued for the

inclusion of developmental learning disabilities, a category

12



of learning disabilities in which the prerequisite skills
necessary for learning academic subjects are affected.

Since the goal of early detection is to intervene in
the early stages of reading acquisition, the capability to
predict which children are at-risk for reading failure is
paramount. The problem of prediction is attenuated by the
fact that predictable precursors of reading performance have
not been identified adequately at this time. Despite these
difficulties, evidence to date does suggest that early
identification and remedial intervention at the preschool
level can be effective in reducing subsequent school failure
(Satz & Fletcher, 1988; Tramontana et al., 1988). Meisels
(1987) cited numerous researchers who have substantiated
"the ameliorative effects of environmental intervention on
childhood development" (p. 69).

The importance of reading performance in the
acquisition of knowledge and the pursuance of adult roles is
also well documented. Fletcher et al. (1984) discussed the
plight of the adult disabled reader, and advocated for more
research on early identification and prevention of reading
disabilities. According to these authors, "investigators in
recent years have unanimously expressed the need for a more
valid early-warning screening program to begin in
kindergarten before formal reading training begins"

(Fletcher et al., 1984, p. 294).

13



Another group of researchers embraced the maturationist
viewpoint in developing theory about early intervention.
According to this theory, children were expected to learn to
read when they were ready. Proponents of the maturational
theory advocated for providing the developmentally-young
child with additional time to mature before school entrance
or before formal academic training begins (Ames & Ilg,
1964).

Other theorists argued that intervention should be
commenced when the child is young and the nervous system is
more responsive to change (Bloom, 1964; Caldwell, 1968; Satz
& Fletcher, 1988). These writers theorized that the younger
child is more malleable, a factor which would increase the
probability of successful intervention.

In one early study, Strag (cited by Satz & Fletcher,
1988) found 82% of the children diagnosed as dyslexic by 2nd
grade were successfully completing regular classroom work by
the end of high school as opposed to 46% who were not
identified as learning disabled until 3rd grade. Other
studies have established the rationale for early
identification (Bruck, 1985; Edgington, 1975; Muehl &
Forell, 1975).

Finally, Roth et al. (1993) proposed that the
predictive validity of fine motor and auditory skills at

first grade may direct those interested in early
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