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ABSTRACT

The present study was undertaken to investigate the
relationship between childrens' kindergarten perfOrmAnce
and their gfade one general academic stakd}ng. The early
assessment instruments included’ three tesﬁf of visual-motor
fuypctioning (The Developmental Test of Visual-Motor, Integration,
The Draw a Person Test, and the Group Perceptual Screening Test),
and a teacher rating scale' (Myklebust's Pupil Rating Scale). In
addition the variables of sex, age and daycare (CARE) were con-
sldered. As a sub-objective of the bresent research was to
examine the efficacy of using the Metrbpolitan Rea.diness‘Tests
(administered at the beginning of grade one) in making place-
ment declisions about children, the composite score from these
tests was included in the study and employed in a dual function -
as both a predictor and a criterion variable. The constructs
underlying these instrumen;S and the rationale for their in-
clusion were discussed in terms of the previous research,

* Subjects were 204 children registered in English language
ECS (i.e. kindergarten) programs in thé County of Strathcona,
This represented the totai population of English ECS children
enrolled in four schools in Sherwood Park. After the oﬁe year
period it was possible to obtain follow-up data on 84,3% of the _
original group (172/204),

N ,
The statistical procedures employed in this study included

iv



a descriptive analysis of the data in terms of means, standard
deviations, and intercorrelations (for the total group and
separately by sex), and separate stepwise multiple regression
analyses using tr;e composite score of the MRT and general grade
one academic standing as criterion variables, Finally, classi-
ficational analyses using each of the predictor variables in
isolation were undertaken to determine where prpdiétion errors
would occur given a specific set of criteria.

The results of the descriptive analysis revealed, first of
all, that girls achlieved higher .sceres than boys on most of the
variables and, secondly, that the correlations between predictor
and criterion variables were somewhat stronger for girls than
for boys. The results of the multiple regression analysis (MRT
.as criterion) indicated thét only two predictor variables, the
VMI and the PRS contributed significantly to the eq;ation when
the group was considered as a whole. When boys and girls were
considered separately, the daycare variable (CARE) contributed
significantly to the multiple correlation coefficient. When
grade one academic standing was the criterion, the order in
which the variables entered the equation (MRT, PRS, VMI) remained
invariant for the group as a whole and the subgroups (boys and
‘girls). In the case of the boys, however, the VMI did not'con-
tribute significanily to the mﬁltible correlation coefficienf.

The classificational analyses revealed tha.t; of the five pre- -



dictors, the PRS and the MRT were about eciual in predicting
grade one academic standing. Using either of these instru-
ments resulted in the identification of approxiimtely 55% of
the 'at risk' pupils with less than 15% of the 'ngﬁt at risk’
pupils being screened in by the procedurs.

As a result of the present sfudy it was concluded that the
use of any of the predictor variables under consideration either
alone or in combination for the pufpose of making placement
_decisions about individual children was unwarranted. ’I‘hé )
efflcacy of looking for accurate predictors of academic achieve-
ment among a preschool group of children was discussed and sug-

gestions were made as to some directions which future research

might take,

vi
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CHAPTER 1 N

Statement of the Problem

Educators have always been concerned with the problem of
prediction. At the end of each school year teachers must make
a decision as to whgther or not a child ;ijready to proceed to
the next grade. Historically this decision was simply based
upoé the child's mastering or failing to master some predeter-
mined amount of material as measured by teacher-made tests,
This approach gradually gave way to the pressures of equality
of educational opportunity, the establishment of regional norms
and stgndardizéd testing procedures which made the decision as

¢
to whather or nmot a child was ready for the next grade more

remote’ from t;; actual classroom curriculum content and intro-
duied an additional element of uncertainty into the decision
making process. With the advent of universal kindergarten
programs in Alberta, the problem of prediction has been shifted
down a yeams Not only is there no real academic content to
measure but ;ievelopmentally the child is in a state of flux
(Flynn & Flynn,(i978) making standardized testing procedures
far from raliablé. -

In addi!lon to the actual problems of assessment there has
been a growing aware?egs'of the negative psychological conse-
quences which might ensne should children be placed in aca-

demic séttings beyond their level of coping (Raccioppi, 1982). ~

»



%]

Therg‘has been increasing pressure to identify children who
are likely to experience academic problems before failure oc-
curs in the hope of avoiding the negatlive consequences incur-
red by constant exposure to discouraging and frustrating situa-
tions. If these children could be identified, early inter-
vention could possibly alleviate years of frustration and
prevent ensuing social and emotional problems (Jansky &
de Hirsch, 1972; Lindsay & Wedell, 1982; Raccioppi, 1982).
Although educators for years have been concerned with the
accurate prediction of school achlevement, the idea that failure
could be prevented has only recently come into vVogue. Indeed
a review of the literature concerning learning problems 0vef
the last two decades reveals a shift in focus from a medical-
treatment model (i.e. diagnose the problea and then institute
a remedial program to "cure" 1t) to a prevention model (i.e.
1dentify the preéhrsors of iﬂhrning difficulties and inter-
vene before a problem develops). Friedman, Fuerth, and
Forsythe (1980) attribute this shift in attitude largely to the
appearance in 1966 of de Hirsch, Jansky ahd Langford's work en-

“\?Tffgd Predicting Reading Failure. This work rests on the assump-

tion that if we can predict readiné failure we can prevent it and
stimulated interest in the test battery approach’ to prediction.
Since that time a major growth area in educational research has
been the early identification of children likely to experience

learning difficulties, Maitland, Nadeau, and Nadeau (1974) cite



the explosion in the number of readiness tests on the market
as evldence of this increased emphasis on early detection.
They note that only eight readiness tests are listed_in,the\

\

sixth edition of Buros Mental Measurements Yearbook (1965)

whereas twenty-nine are listed in the seventh edition (1972).
Lindsay and Wedell (1982) note that this trend reached England
in the 1970s. Surveys there showed that the percentage of local
. education authorities using early screening procedures increased
from 25% in 1972 to 47% in 1976 and that a further 27% were
planning to implement them. Unfortﬁnately, as these authors
note, the movement to adopt some type of formalized early
screening procedure has not been matched by a show of equal
enthusiasm in evaluating the effectiveness of these procedures.

The emphasis of the present study is to evaluate the ef-
ficiency of some of the procedures used by this researcher in
arriving at a decision about whéther or not a child is ready
to begin formal schooling (i.e. enter first grade). The in-
struments selected and theilr rationale for inclusion in the
study will be discussed in chapter 3.

Before looking at the literature related t; thfs topic it
is 1hpoftant to clarify what it is that we are trying to pre-
dict and subsequently prevent. The research reflects three
seemingly divergent fociis 1) prediction of reading failure,

2) prediction of school failure per se, and 3) prediction of

dyslexia. In line with these "different" approaches‘a variety



of measurement instruments have been produced which according
to Evans and Ferguson (outlined 1in Lindsay and Wedell, 1982)
can be classified as: 1) reading readiness, 2) general academic
readiness, and 3) identification of learning disabilities or
potential. Lindsay and Wedell point out, however, that the
instruments involved are all remarkably similar 1in content.
They are genefally divided into five or six subtests which
purport to measure some aspect of the child's development such
as language, visual and auditory perceptlon, motor skills,
perceptuomotor functioning and letter recognitlion. The terms
reading failure and school failure are closely related and
often used interchangeably in the literature, Dyslexia and
learning disabilities, however, have a somewhat different
connotation and generally implicate basic psychological and/or
neurological processes. For a review of the camplexities in-
volved in defining these terms see Rutter (1978), Eisenberg (1978)
and Mattis (1978). 1In any case, whether the researchers set
out to predict school failure, reading failure or dyslexia,
because of the similarity of the devices used they are likely
identifying the same subgroup of children at least initially.
Silver (1978) considers that prédiction and subsequently
prevention can be regarded as either "primary”" on "secondary"“.
Primary prevention involves identifying the root causes of
readipg fallure whether they be biological, psychological,

social or educational and implementing appropriate intervention



~

programs. In terms of this model prenatal parental education
programs, nutrition, well-baby clinics, and early childhood
programs (such as the Headstart project) would be considered
primary preventative programs., In contrast, secondary pre-
vention refers to strategles designed to meet the needs of a
select group of children for the specific purpose of circum-
venting predicted academic difficulties., As a first step,
secondary prevention requires, according to Silver (1978),
thatAthe school system (or other agency) "detect 1ndepepdently
of .cauds those children likely to fail in reading” (p. 353).
Once identified, these children would be further evaluated
and specific strategies would be designed to meet their in-
dividual needs. This three step process is referred to as
scanning, diagnosis and intervention. The present study as
well as the studies reviewed 1in the following chapter are
concerned with only the first step in this process. 1In other
words, the focus is on isolating at the kindergarten level
those children who are llkely to experience academic dif-
ficulties unless they receive some type of speciallized as-
slstance at an early stage in their school career. At the
point of secondary prevention the issue of causality is no
longer of primarynimportance. It is recognized that the factor;
underlying each individual child's difficulties may be many
and varied. Silver stated the purpose of preschool screening

clearly and succinctly:

Scanning is designed only to detect a heterogeneous
group whose members have but one factor in common:



their function in those parameters assess by the
scanning instrument 1s immature when com d to

their peers. (354)

Belmont and Belmont (1980) 1n thelr studies of reading
achievement have ldentifled four subgroups of children who
exhibit learning problems: 1) those who will be permanently
disabled learners, 2) those who perform poorly early in their
school career and later catch up, 3) those who will be adequate
early and poor later and 4) those who will fluctuate over the !
years between fallure and acceptable performance.l’ These
researchers consider the first group of children to be learning

$disabled, the second to be developmentally delayed and the
fourth to be simply low normal children who are exhibiting ex-
pected fluctuations in level over time. They suggest that
children belonging to the third.group may be learning disabled
for more complex cognitive reasons but other explanations such
as inadequate teaching, poor motivation, failing health or

" complex social or emotional problems might also pertain to
nm@mofmmgm@.Aﬁhhgmmfmmofm&mmemtm
present study, it is predicted that the group of "at risk"
children identified by the screening procedures will encompass
those children who are, in fact, learning disabled, those who are
developmentally delayed and some of those who belong to the
low average goup. As both préci}ctor and cfiterion measures are

.

1. Satz, Taylor, Friel and Fletcher (1979) report similar
findings as a result of their six-year longitudinal study.



" to be administered at an early stage in the academlc experience
of these children it is recognized that group three, those child-

ren who fail after an 1initlal success will be missed entirely.



CHAPTER 2

Review of the Literature

A number of researphers (Lindsay & wWedell, ’1982;/ Maitland,
Nadeau & Nadeau, 1974) make reference to the m’cent prolifer-
ation of instruments and assessment procedures used for the
prediction of academic performance. They lament not only the
paucity of technical data related to the validity and relliability
of many of the instruments now available and in use but the fact
that follow-up evaluations of the procedures used are few and
far between.

The review of the literature which follows 3111 focus on
.research undertaken during the last two decades 'which pertains
to the prediction of early adademic performance. The chapter
will be divided into three subsections each of which will repre-‘
" sent a specific procedural approach: 1) predictions based on
teacher evaluations, 2) predictions based on readiness tests,
and 3) predictions based on psychometric evaluations and com-
bined techniques. Since a specific concern of the present study
1s to ascertain how much weight might reliably be given to a
variety of commonly ﬁsed tests and assessment procedures when
we are asked to make programming decisions about individual
children, a major focus of this chapter will be to assess, when-
ever possible, the accuracy of prediction of the specific pro-

cedure under review as determined by the number of children



correctly identified as belonging either to the faillure or to

the success group.

Teacher Zvaluatipns

It makes intultive sense to expect teachers, on the tasis
of their famillarity with their students in their day-to-day
performance, to be able to predict how they will perform in
subsequent years. The teacher is familiar with the expectations
of the school and is experienced in viewing children in the
academic setting. As Keogh, Tchir and Windeguth-Behn (1974)
observe:t

The kindergarten and primary grade teacher's day-to-day

experlence with a variety of behaviors gives her an un-

equaled perspective for appraising inappropriate or de-
viant behaviors, She is probably the first professional

to observe and compare a child with His peers. (373)
Teacher's predictions then are based on thelr unique position
and training. They have the opportunity to ascertain the
child's present performance; they are in a position to judge
that performance in relation to that of many other children,
and they know the academic expectations and the tolerance level
of the school system in which they work,

In a concurrent validity study involving 276 first grade
children Kermonian (1962) found that teacher ratings after
only two weeks of exposure to their students on the dimensions

of reading readiness, number readiness and total readiness cor-

related ,73, .73 and .77 respectively with %hé same dimensions
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as measured by the Metropolitan Eeadiness Tejt. Although
teachers ﬁén&;d ‘o rate higher than the MRT, 85.3% of all
teacher estimates fell w;thin one rank of thé formal test re-
sults, No attempt was made to ascertain whether the teacher
ratings or the }eadlness test results were more indicative of
future achievement.

One aspect of a study by Keogh and Smith (1970) involving
an initial sample of 59 kindergarten children examined the
efficacy of using a simple teacher rating as a predictor vari-
able of achievement in grades two through five. They found - °
significant correlations between teacher ratings and later
achievement measures at all levels and for both boys and girls.
Thls study revealed an interesting sex difference in that the
teacher rating was more highly*correlated with girls® math
achievement (r-.?}) as opposed to girls' reading achlevement
(r=.59) whereas the opposite pattefﬁ was noted for boys. The
average correlation between the teacher rating and-the boys'
math achievement was .42 whereas the average correlation with
the boys' readingiachievement was ,56. Overall there was a
stronger‘relationship between teacher rating and the girls'
performance, . .

Telegdy (1975), attempted to assess whether teacher ratings
or readiness tes£ results were more fredictive of academic
achievement. He included teacher predictions along with a

number of readiness tests in a study (N=56) designed to assess

»
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the predictive validity of each of‘the measures in terms of
its correlation with academic performance at the end of the
first grade as measured by the Wide Range Achievement Test and
Gray's Oral Reading Test. The correlationé between teacher pre-
dictions and the criterion variables ranged from .35 to .65,
considerably lower than those reported between the Metropolitan
Readiness Test and the criterion variables which ranged from
.58 to .73. This study supported the notion of using standardized
testing procedures in conjunction with teacher observations as
a basls for predicting academic performance. N

A somewha£ more sophisticated method‘of achleving teacher
input into early detection of learning difficulties is the for-
malized rating scale. Rather than assigning a child a single
rating on the basis of overall academic readiness, for example,
the rating scale generally comprised a number of items grouped
into subtests ea;h purporting to measure some specific aspect
of the child's present functioning. Theoretically, because
the teacher must focus on a number of discreet dimensions, the
rating scale should allow for a more objective evaluation of
each child. Stevenson, Parkexi, Wilkinson, Hegion, and Fish (1976),
however, have.questioned the need for lengthy rating scales at the
kindergarten level. In a study involving 217 kindergarten child-
ren followed through to the end of grade three they found that

no combination of‘three or more ratings predicted achlievement

significantly better than the best one or two ratings. On the
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basis of a correlational analysis they claimed that four
variables taken together (Effective Learning, Vocabulary,
Following Instructions, and Retaining Information) provided an
efficjent scale which, although somewhat redundant at times,
could be used at every grade level. The correlations between
the sum of these four ratings completed in the spring of the
kindergartern year and achlevement scores at the end of grade
one, two, and three were .52, .61, and .48 respectively. Al-
though these correlations were statistically signiflcant, they
accounted for only a small percentage of the total variance
(roughly 29%). No attempt was made to assess the efficiency
of using this procedure in terms of the nﬁmber of individual
children identified who later experienced reading difficulty.

An example of a formallized rating scale which has been
used with kindergarten children is the Pupil Rating Scale (PRS)
(Myklebust, 1971). This scale consists of twenty-four items
which are grouped into five subscaless auditory comprehension,
spoken langu;ge, personal-social behavior, and motor coordination.
Each item is rated on, a scale of one to five with lower scores
reflecting deficits. Developed for somewhat older elementary
school children (it was normed on third and fourth graders)
for the purpose of identifying children with learning disabilitiles,
its appropriateness for use with kindergarten pupils has only
recently been investigated. Federici, Sims, and Bashlan (1976)

conducted a study in which high and low risk kindergarten children,

0
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as determined by their performance on the Meeting Street School
Screening Test (MSSST), were subsequently rated by teachers using
the PRS. The resultihg significant difference in means between
the two groups attested to .the validity of using the PRS at the
kindergarten level as a means of ldentifying "at risk" children.
The correlation between the PRS and the MSSST for the high risk
sample, however, was only .39, indicating that the complexion
of the group might vary considerably depending upon the instru-
ment used to define it. No attempt was made to assess the pre-
dictive validity of either instrument in terms of later academic
achlievement,

In another concurrent validity study Colligan (1979) examined
the relationships between the PRS ‘and several criterion variables:
the Lippln?:ott Readiness Test, the Metropolitan Readiness Test
and the Wide Range Achievement Test. Substantial correlations
ranging from .63 to .77 were reported. In addition a correlation
of .66 was noted between a low PRS score and a child's partici-
patlon in a remedial program. Two years laier, at the end of
grade two, in an attempt to assess the predictive validity of
tMPE,%nmm(wW)wnwwduMMwmthmonmmsua
group of children (N=55). In addition to three subtests of the
Shﬁud“ﬁwumthn(hmgwm,%ﬁémw,mdmm)a
disability rating based on the amount of supplemental 1nstrucéion
the child had‘received'over the three yéars was included as a

]
criterion variable., The results of the correlatiocnal analysis
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indicated highly significant relationships ranging from .53 t%

.72 between {he PRS scores and the criterion measures. The
Auditory Comprehension subscale was most highly related with
all the criterion variables except Math (r=.67) which showed
a slightly stronger as;oclation with the Spoken Language sub-
scale (r=.71). Colligan also examined the means and standard
devlatlolk of the total kindergarten study group and each of
the subgroups (based on £he degree of reading disability) an&
compared these figures with those from Myklebust®s original
study involving third and fourth grade pupils. A very cloee,
correspondence in mean scores was noted between Colligan's .
kindergarten study group which had the greatest difficulty in
learning to read (1.e. the group which had had supplemental
assistance for all three years) and Myklebust's learning disabled
group. On the basis of this study, ColligZan concludéd thit the
PRS was sultable for use with a kindergarten populatlion and
possessed sufflcient predictive validity to warrant its inclusion
in any battery of tests des;gned to identify children who might o
experience future learning difficulties. \\ i ' R
Another study concerning the utility of the PRS was con-
ducted by Margolis, Sheridan and Lemanowicz (1981) using grade;
one and two pupils) In contrast to the studies reviewed thus
. far, this group of research:rs carried out a classificational

analysis of the data as well as the more traditional correlational

analysis, Although significant correlation coefficients ranging
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¥ score< 66) only 17%, 6% and 17% scored in the lower quartile ™

b\deelqdatod As "at risk” on the basis of Myklebust's critical

from .50 to .68 between the PRS and the Cooperatiwe Primary

»

Tests administered concurrently were reported,, the classifica-

tional a(};alysia was less impressive, Of the grade one children

-

d
cutoff score for suspected learning disabilities (total PRS

for Worde Analysis, Arithmetic and Reading respectively. Although

(ﬂ!t.ﬂere was a stronger trend:for correctlzn 1dent:1fy1ng grade two ~

children withireading and arithmetic problems (27%, 39% and
33% msp{ctl\refy'), th% ma jority of the chlldrer: 1%ent1f1ed by
the scalq as being at;. risk for possible learning disabilities
did not experience‘academic difficulties.

Another foﬁna.lized ﬁ;ing scale which has been used with
kindergarten populatlhons and’has; undergone rather intensiwve
study 18 the Student Rating Scale (SRS) developed by Adelman
_and Feshbach (1971). This scale consists of forty-one items
and samples aspects of the child's cognitive, a.ffectiv)é and
social functioning in the classroom. ' Like the fﬁs. ea;:h item
is rated on a scale of one to five with ]iower scores reflect-
lgg deficits, =
T In 1972 Feshbach, Adelman and Fuller (1971#‘@) began
a study involving two large cohorts of kinderga.rte‘;”.childmn
(N=888 and 844 respsctively) which set out to compare the -
relative effectiveness of using the SRS as apposed to psycho-

metric procedures in predicting future academic achievement.
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The results of the Mlational analysis at the end of the
first grade‘ 1nd1cgted' that using z-scores Besed on within-class
means and standard deviations the SRS total score and the SRS
Factor III (visual and auditory psrceptual discrimination)

1.
yielded the highest correlations of all the predictor variables.

In the Year 1 aample (N-1433; these two variables correlated .60
with the Gates MacGinite raw score and .50 and .51 respectively
with the Cooperative Primary Test raw scores. The SRS total
sco\'re‘ emorged as the best single predictor in the multiple
regression analysis as well,

The follow;up conducted for poth cohorts of children (N=403
and 464 respectively) at the end of the third grade revealed
the presence of sex differences. Girls consistently achieved
higher scores on each of the achievement tests administered.
As a result correlational analyses were carried 'out separately
by sex as well as for the total group. The SRS still emerged
.a.s the best predictor overall but somes interesting sex differ-
7 encés were revealed: IQ was more highly comlatedAwrtb achieve-
mn‘t for boys than for girls across all grade levels.; the SRS
total and all factor scores except langt;‘gge were more highly

correlated with first grade achievement scores for boys than

1. Feshbach et al. (1977) contend that although the use of
z-scores based on within-class means and standard deviations
may result in a loss in discrimination entailed in assuming
equivalence between classes this is more than made up by the
reduction of error variance brought about by the tendency of
some teachers to avoid low ratings.

L

~
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for glrls whereas by the third grade the correlatlions were higher
for girls. The authors suggest that motivational variables may
be more important for girls 1in the early primary grades and
generally outwelgh the influence of IQ. The kindergarten be-
havioral factors, on the other hand, which generally reflect
poorer performance for males than for females llkely decline

in importance for males with increasing maturity. Of the SRS
factor scores the best predictor for boys across all grade levels
was Factor II (language) with correlations of 41, .40, and .37
with first, second, and third grade reading achievement re-
spectively; For girls the best predictor was Factor V (per-
ceptual-motor) with correlations of .37, .45, and .32 with

first, second, and third grade reading achievement.

It 1s one thing to show a relationship between an instrument
administered 1in kindergarten and later academic performance and
quite another to predict on the basis of that first test which
individual children are likely to fail in reading at the later
date. There are a number of factors which make such a prediction
hazardous. Keogh (1971) stresses that what children do is more
predictive than what they do not do. High performance on a task
1s a demonstration of proficiency whereas poor performance does
not necessarily indicate lack of proficiency. It hay be attribut-
able to a number of other factors such as lack of motivation,
poor eyesight, inability to follow the directions, anger, or

fatigue, to mention a few. Feshbach et al, (1977) also point to
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such intervening variables as the child®'s home and school environ-
ment and the variable rate of development characteristic of 5 to
7 year old children as having an effect on his achlevement. Using
the mean reading achlevement scores of the first grade classrooms
as one lndex of first grade experience and the 1initial kinder-
garten Student Rating Scores as the other variable they demon-
strated that second grade achievement scores varied both as a
function of the initial SRS score (p<.001) and as a function of
the first grade experience (p<.001). In other words, children
who received a low SRS score in kindergarten, not surprisingly,
achleved better reading scores in grade two if they had been in
the higher achieving grade one class, Those children who had
received average SRS scores in kindergarten were even more markedly
affected by the grade one experience than elther the low or the
high SRS group. The data from this study also revealed that the
percentage of children predicted to succeed but who were perform-
ing below grade level varied as a function of the school they at-
tended.

Although the early identification of children at risk for
reading fallure is fraught with idherent difficulties, the need
to identify these children so that early intervention procedures
can be instituted remains. In an attempt to assess the predictive
efficlency of the SRS as a screening instrument, Feshbach et al.
(1974, 1977) carried out classificational analyses of their data.

In their one-year follow-up, using a z~score of -1.25 on the SRS
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as the prediction cutoff score amd a grade score of less than
1.7 as the criterion of reading faillure, they reported a false
positive rate (1.e. children identified by the test as "at risk"”
who did not have any future difficulties) of 17% and a false
negative rate (children who later had difficulties but were
not identified by the test) of 2u4%,
N

In a critique of the Feshbach et al. (1974) study, Satz amd
Fletcher (1979) point to methodological weaknesses in their or-
ganization of the detection tables, Based on the earlier work
of Meehl and Rosen (1955) these researchers and others (Mercer,
Algozzine, & Trifiletti, 1979) argue that the rows of a detection
table must represent the predictor variable and the columns ths
criterion outcomes. Organized thils way Mercer ?t al. make
provision for both vertical and horizontal analyses whereas
Satz and Fletcher stress that any discussion of the percentage
of "hits"™ and "misses” must relate to the vertical analysis
only. The horizontal analysis yields information as to the
probabllity of accurate designation if a child is labled "at
risk" or "not at risk™ by the predictor. Fallure to adhere
to a consistent definition of these terms has led to much con-
fusion in the literature and inappropriate use of screening in-
struments, In order to maintain clarity and facilitate com-
parative analyses with other studies, the daﬁa from the Feshbach
et al. research will be reorganized and presented according to

the format outlined above as will the data from all other



studles reviewed here.

Looking, first of all, at the preliminary follpw-up study,
the data reveal that the SRS identifled 54 of the 179 (30.2%)
chlldren who later experienced reading difficulty and 395 of the
406 (97.3%) who later were reading at an adequate level (see
Table 1). It can readily be seen that the number of children
incorrectly labled as “at risk" (i.e. the false positives) was
very small (11/406 or 2.7%). The false negative rate (those
children who later experienced difficulty but were not identi—
fied by the test), on the other hand, was extremely high (125/179
or 69.8%). An analysis of the data from the end of grade three
follow-up study reveals a similar pattern although the percentage
of correctly identified "at risk” children is considerably lower
(see Table 2). Although the overall hit rate in both of these
analyses seems quite impressive (77% and 70% respectively), it
1s evident from the high false negative rates that the SRS is
not an efflcient predictor of future learning difficulties--the
task for which it was designed.

From the research reviewsd in the foregoing section it
would seem that the results could best be described as equivocal,
It 1s evident that significant correlations in the neighborhood
of .40 to .70 between teacher predictions and future acadenmic
performance are quite common whether these predictions are based
of a simple rating of general academic readiness or a complex

rating scale, What we should do with this information
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Table 1

»*
Prediction of Grade Ons Reading Performance Using the SRS
L

v
—~

Gates MacGinite Reading Test

SRS
Poor (£1.7) Good (21,7) Total
Poor (z<-1.25) Sh (30.2%) 11 (2.7%) 65
Good (z)> -k.25) 125 (69.8%) 395 (97.3%) 520
Total 179 406 585

Total hits = 449/585 (76.8%) Total misses = 136/585 (23.2%)

*Data from Feshbach, Adelman, and Fuller (1974).

Table 2

*
Prediction of Third Grade Reading Performance Using the SRS

Cooperative Reading Test

SRES
Below grade At grade
level (£ 3.7) level (> 3.8) Total
Poor (zX -1.25) 26 (17.7%) 13 (4.3%) 39
Good (z> -1.25) 121 (82.3%) 291 (95.7%) 412

Total 147 - 304 4s1

Total hits = 317/451 (70.3%)  Total misses = 134/451 (29.7%)

*Data from Feshbach, Adelman, and Fuller (1977).
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is less clear, Some research suggests that teachers may rate
girls more accurately than boys. Another study reflects the
opposite trend with the correlation between teacher prediction
and performance stronger for boys than for girls, at least at

the end of the first grade. One fact, however, 1is clear. A
significant correlation between predictor variable and criterion
outcome dées not imply that a screening test or procedure 1is
sultable for making decisions about individual children., Classi-
ficational analyses reviewed here have generally shown that the
instruments falled to identify many children who later experienced
difficulties., Although manipulating the cutoff scares of the
predictor and criterion variables might alleviate this problem

to some extent, the real source of the difficulty would seem to
be that teachers may be overly optimistic in their predictions

of future success and that they may hesitate to forecast future
disability. If, however, a child is rated as likely to exper-
ience difficulty the chances seem to bte about three out of four
that he will indeed have problems.

In terms of the present study, it is predicted that there
will be a significant correlation between teacher rating and
future academic achievement. Furthermore it is predicted that
the teacher evaluations will be a significant factor in the

multiple regression analysis,
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Readlness Tests

The readiness test approach to predictlion rests upon the
widely accepted notion that present perforﬁance is predictive
of future achievement. As children at the preschool level can-
not yet read, write or do mathematical operations, however,
assessing their present level of functioning in terms of these
skills presents a major problem. The general solution to this
dillemma has been to design test 1tems which measure skills
thought to be precursors of the target task, The predictive
validity of the test, then, rests upon two factors: 1) the
degree to which the selected antecedent task is in fact related
to the target task and 2) the degree to which present perfor-
mance actually reflects future achievement. With regard to the
first factor it would seem reasonable to predict that a child
who has already mastered a skill such as phoneme-grapheme as-
soclation or recognizes and can isolate ipitial consor'xant sounds
or has the patience to check out a number of abstract visual
symbols in a matching task 1is moré likely to read sooner than
a child who has not yet méstered any of these skills. The im-
portance of the second factor, altgough certainly subject to
the influence of miny intervening variables, has generally been
supported in the literature (Friedman, Fuerth, & Forsythe, 1980).

In a study involving 2,069 pupils, Bremer (1959) reported
a correlation of .40 (significant at the .0l level) between the

Metropolitan Readiness Test (MRT) administered at the beginning
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of grade one and achlievement measured one year later at the beginning
of grade two. Similar results were reported by Stevenson, Parker,
Wilkinson, Heglon and Fish (1976). In their study involving an
initial sample of 255 children they found the correlation between

the total score on the MRT administered at the beginning of grade

one and the reading subtest of the Wide Range Achlievement Test (WRAT)
admin;stered at the end of grade one to be .44 for boys and .48 fog,

girls.

In addition to the correlational analysis Bremer also carried
out a classiflcat1onayfanalysis of his data. He discovered that
only a third of tho;; children who scored low in readiness actually
achleved at the lowest level in reading whereas an equal number
achleved at an average or above average level. He concluded from
his study that in spite of the statistically significant relation-
ship between the MRT and later achievement, using readiness test
scores as an alde to prediction would result in only a slight in-
Crease 1in accuracy. He noted that some children seemed to over-
come deficits in readiness more easily than others and that, rather
than for placement decisions, readiness tests should only be used
in a dlagnostic sense to set up extremely flexible and temporary
within class remedial é;oupings. B

In contrast to the two foregoing studies, Lessler and
Bridges (1973) reported a correlation of .76 between the MRT
total score and the end of grade one performance as measured by

the California Achievement Test (CAT). Their study, involving
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a sample of 293 first grade children, co;pared the effective-
ness of using a number of variables both alone and in combin-
ation as ﬁredlctors of future achievement. Inh addition to the
MRT the variables included the LeQ—Clark Reading Readiness Test
(L-C), the California Test of Mental Maturity (CTMM), the
Peabody Picture Vocabulary Test (PPVT), and the Bender Gestalt
Test (BG). The classificational analysis of their data revealed
that the MRT alone correctly identified 129 (87.2%) of the 148
children who later exhibited learning problems and 124 (85.5%)
of the 145 children who later achieved adequately for a total
hit rate of 86.3% (see Table 3), Using the L-C was somewhat
less effective with a true positive rate of 77% and a true
negative rate of 82.8% (see Table 4), On the basis of this
research both the MRT and the L-C would seem to be valid screen-
ing devices on which to base decisions with regard to group
placement and remedial 1ntervention%;\

In additlion to the relationship between teacher ratings and
future-achlevement reported in the preceding section, Telegdy
(1975) also investigated the relationship of three readiness
tests with first grade achievement. In addition to the MRT -
the Screening Test of Academic Readiness (STAR) and the First
Grade Screening Test (FGST) were used as independent variables, ¢
Although significant carrelations were found between all pre-
dictor and criterion variables, the MRT total score was more

highly correlated with the criterion variables than Qere the
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Table 3

Prediction of Overall Grade One Performance as Detgrmined by
Teacher Rating and Scores on the CAT Using the MRT

Grade One Performance

MRT :
Poor v Adequate Total
Poor 129 (87.2%) 21 (14.5%) 150
Adequate 19 (12.8%) 124 (85.5%) 143
Total 148" 145 293
Total hits = 253/293 (86.3%) Total misses = 40/293 (13.7%

*Data from Lessler and Bridges (1973).

Table &4

Prediction of Overall Grade One Performance Using the L-C Reading
Readiness Test.*

Grade One Performance <

L~C
Poor Adequate Total
Poor 114 (77%) 25 (17.2%) 139
Adequate U (23%) 120 (82.8%) 154
Total 148 145 293
Total hits = 234/293 (79.9%) Total misses = 59/293 (20.1%)

*Data from Lessler and Bridges (1973).
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total scores of the other two readiness tests. Similar to the
lessler and Bridges study correlation coefficients ranging
from .58 to .73 were reported. The highest cofrelation be-
tween predictor and criterion variables, however, waé reported
for the Letters subtest of the STAR with correlation coefficients .
ranging from .62 to .76. Indeed, using the total scores of all |
the predictor varlables in multiple correlation did not add to
the predictive validity of using this one subtest in isolation
(R's ranged from .6hvto L74).

. In a retroactive study involving 28 third griﬂe subjects

and designed as a follow-up to the work of Telegdy and others
(Hutton; 19703Klein, 1977) Nichta, Federicic and Schuerger (1982)
investigated the relationship betwe?n the STAR administered prior
to kindergarten admission and grade&three_achievament as meésured
by the Peabody Individual Achievement Test (PIAT). Significant
correlations ranging from .40 to .71 were reported between the
STAR total score and the age equivalent scores of the PIAT.

In a study involving a ;elativsly large sample of kinder-
garten children (N=212) Hase (1977) found the FGST to be an
efficient predictor of first grade performance. In addition
to the total score this researcher grouped the test items into
four subtests (Self-Concept, Visual-Motor, Reasoning, Vocabulary)
and used these scores as well in identifying the "at risk" group.
The procedure used was to consider a child "at risk® for poor

school success 1f his total scor® was 15 or less (the cutoff
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score suggested by the test authors) or if he scored in the mod-
erate or high risk range (scores established in an earlier pilot
study) on any of the four subscales. In a comparison of the test
classification of "at risk” verses "not at risk" and the teacher
ratings of "poor"™ verses "adequate® 1n‘overall school performance,
agreement was found in 80% of the c;ses, very.similar to the
overall hit rate reported by Lessler and Bridges using the MRT
and the L-C. A closer examination of the data provided'by’Hase,
however, ylelds a somewhat less favorable picture (see Table 5).
Although this test correctly 1dentified 157 out of 189 children
who later achleved adequately (true negative rate = 82.8%), it
identified only 17 out of 23 children who later experienced dif-
flculty (true positive rate = 74%). In other words it missed 26%
(rouéh}y 1 in 4) of those children who later had academic diffi-
culties and screened in 17% of the group of children who laterv}
had noé difficulties. A horizontal analysis of the data reveals
that of those children predicted to do poorly (N=49) only 17 (34%)
actually had subsequent difficulty. 1In other Wwords, even if an
individual child was designated as "at risk" by this test, the
likelihood of having future problems would only be about 1 in 3.
If, on the other hand, a child was designated as "not at risk"
by this test the chances of not having any future problems would
be better than 9 out of 10. Although the FGST would seem to
beian ?fficient predictor of success based on these figures it

can readily be seen that using no test‘at all would yield similar



Table 5

Prediction of Overall Grade One Performance using the First
»*
Grade Screening Test,

Teacher Rating of Grade One Standing

FGST Poor Adequate Total
At Risk 17 (74%) 32 (17%) 49
Not at Risk 6 (26%) 157 (83%) 163

Total 23 189 212

Total hits = 174/212 (82%) Total misses = 38/212 (18%)

*Dﬁta from Hase (1977).
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;psﬁlts. If we simply predicted that all of the children would
achieve adequately, we would be correct in 189 out of 212 cases
(89% total hit rate) and we would be incorrect in only 23 (11%)
cases, It 1s, however, precisely this group which we are at-

tempting to identify. Using no test at all is simply not a viable

solution as this course of action would result in a false negative

<

rate of 100%. ,

1Y

As 1n the preceding sectlon,'conclusioﬁs as to the utility
of using readiness tests as pr?dictive of future academic achieve;
ment must remain tentafive. All studies reviewed here reported
significant positive correlations between readinefs test perfor-
mance and subsequent academic achievement bﬁt these correlations
varied greatly indicating wide fluctuations in pfedictive utility.
The classificational analyses, too, did not yleld uniformly posi-~
tive results although the MRT, in terms of the pr&ﬁbrtion of
children with learning problems who were identified (true nega-
tives), the proportion of "at risk”™ children who in fact later
experienced difflcultyﬁand the total overall hit rate, generally
seemed to be an effective predictor of futur? performance.

In terms of this study, it is predicted that there will
be a significant correlation between performance on the MRT
administered in the fall and general academic performance as
determined by teacher ratings later in the year., Furthermore,
it is predicted that the readiness test results will contribute )

significantiy to the correct classification of "at risk"™ verses

"not at risk" students.
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Psychometric and Combined Approaches

In contrast to predictlons based on teacher ratings and
readiness tests which basically rank children on presumed pre-
academic skills within their peer group, whether 1mmed;ate or
more broadly based, psychometric approaches to prediction pre-
sume that an understanding of the child in terms of overall
physical and cognitive development will y;eld data predictive
of future functloning in academlc tasks. There are two op-
posing s%hools of thought pertaining to the interpretation of
these data, the deficit and the developmental delay models.

In the defici; model a causal relationship is generally implied
between the antecedent évent and the subsequent performance.
The monumental body of literature devoted to the notion of
"minimal brain dysfunction” (see Satz & Fletcher, 1980, for

a critical review) attests to the widespread acceptance of

this model. The developmental delay model, on the other hand,
holds that the child will pass through all the stages of develop-
ment but at a slower rate than the average child. The fact

that the child is lagging behing the peer group at one point

in development simply forecasts delays in the attainment of sub-
sequent skills; a causal relationship is not inferred. The

wide variety of different skill deficits which ha?e been docu-
mented between learning disabled and normally achieving young-
sters can largely be accounted for within this model. As this

is a theoretical issue which has been intently debated elsewhere



(Fletcher & Satz, 1979; Rourke, 1976; Satz & Fletcher, 1980;
Satz, Rardin, & Ross, 1971; Vellutino, 1979), it will not be
further elaborated here. Suffice 1t to say that, although
assessment procedures of young children are not necessarily
affected by one's viewpoint in this regard, subsequent inter-
pretation of the data and follow-up recommendations with regard
to programming for the "at risk" group will differ radically
depending upon the underlying theoretical framework.

A psychometric approach to prediction makes 1t possible
to assess children at an early age before entrance into the
school system. It would seem reasonable to expect an attenua-
tion of the relatlionshlp between predictor and the criterion
of academic performance depending upon how young the child was
when first assessed. Thils section will examine the validity
of using psychometric instruments with children between the
ages of 4 and 6, both singly and in combination, as indices
of future academic performance. Studies which employ teacher
ratings or readiness tests .in combination with psychometric
measures will also be reviewed here.

A number of studies have attempted to predict future
academic performance on the basis of measuring a single aspect
of development such as sensory, motor, perceptual, linguistic,
or cognitive functioning. The majority of these studies have
been correlational in nature and have met with varying degrees

of success. Shipp and Loudon (1964), in a study involving 115

[ 4
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grade one chlldren, report a correlation of .51 between scores

on the Draw a Man Test admlinistered at the beginning of the year
and total achlevement as of the end of the year. They noted

a sex difference 1n performance with girls scoring significantly
higher than boys (girls X IQ=118.8; boys X 1Q=107.8). In addition
age and performance were significantly related for boys (r=.33).
and essentially unrelated for girls (r=.06).

Keogh and Smith (1970),1n their study involving 49 kinder-
garten children followed through to the end of grade five, found
higher correlations between the Bender Gestalt Test and future
academic performance for boys than for girls. Significant cor-
relations were found for both sexes \dk.readlng achlevement
and for boys with math achievement but thqm was no correlation
between the BGT results and future math performance for girls,
Feshbach, Adelman, and Fuller (1974) report a correlation of .33
between the BGT administered 1in kindergarten and end of grade
one reading performance (N=433). Ashmore (1980) reported a
correlation of .33 between the BGT administered at the beginning
of grade one and acaqiLic performance at the end of the year (N-b9).
Duffey, Ritter, andgﬁedner (1976) found similar results in their
study involving a/f{na.l sample of 82 children. They reported
a correlation of .31 between both the Draw a Man Test and the
Beery Test of Visual-Motor Integration and the end of grade two
performance as measured by the total score on the Stanford Achieve-

ment Test., Flynn and Flynn (1978) also reported significant



correlations (.36 & .32) between the Draw a Man Test and the
Test of Visual-Motor Integration administered at the beginning
of the kindergarten year and end of grade two performance as
measured by the California Achlievement Test in their study in-
volving a fipnal sample of 81 children. Colarusso, Gill,
Plankenhorn, and Brooks (1980) in a study involving 40 inner-
city black boys reported only two correlations significant at
the .05 level between a number of predictor variables (VMI, Motor-
Free Visual Perception Test, Peabody Picture Vocabulary Test,
the Auditory Memory, Auditory Reception, Verbal Expression and
Grammatic Closure subtests of the Illinois Test of Psycho-
linguistic Abilities) and performance on the Iowa Test of Basic
Skills adminlstered at the end of grade one. Only the Motor-~
Free Visual Perception Test and the Auditory Memory subtest of
the ITPA emerged as significant predictors., The MVPT correlated
.365 with the composite score of the ITBS and the AM subtest of
the ITPA correlated .412 with the math score of the ITBES.

In an attempt to analyse the foregoing research, the question
arises as to the practical utility of using any of the instruments
cited as predictors of future academic performance. Although
some of the correlations between certain aspects of development
and future performance achieved statistical significance, they
were generally quite low and accounted for a relatively small

amount of the total variance. The research of Shipp and Loudon

(1964) as well as that of Keogh and Smith (197 wever,
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sugges£s that more significant relationships may have been ob-
tained h;d the sex and aée variables not been confounded.

Multiple correlation analyses have been utilized by a
number of &esearchers in thelr effort to achleve a more pre-
dictive index of future academic achievement. Reynolds, Wright,
and Wilkinson (1980), in a study involving 89 children, found
moderate correlations with end of grade two performance using
both a measure of language development (Test of Auditory Com-
prehension of Language) and a measure of perceptual-motor develop-
ment (Beery Test of Visual-Motor Integration) administered just
prior to kindergarten entry. The TACL correlated .54 and the
VMI .53 with end of grade two performance as measured by the
composite score of the SRA Achilevement Series. Using both
tests in multiple correlation ylelded a multiple R of only .61.
Keogh and Smith (1970) achieved higher and more consistent cor-
relations with future academic performance for both boys and
girls when they combined Bender Gestalt scores and kindergarten
teacher ratings in a multiple correlational analysis, The
multiple R with third and fifth grade reading scores was .67
and ,69 respectively for girls and .61 and .71 for boys which
represented a significant increase over using the Bender or the
teacher rating in isolation,

The first really significant battery approach to the
problem of screening for potential learning problems was under-

taken by de Hirsch, Jansky, and Langford (1966). Their pilot
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study was designed to identity children at the kindergarten
level who were at risk of failing in reading by the end of

grade two. Thirty-seven tests which sampled perceptuomotor
organlzation, languagq development and readiness to cope with
printed symbgis were administered to 53 kindergarten children
and 1ater/correlated with end of grade two reading results.

From the nine&een significant correlations, the ten %ests which
best differentiated the failing from the passing readers were
selected and constituted the Predictive Index. This index was
later revised and modified by Jansky and de Hirsch (1972). They
administered a new battery consisting of nineteen variables

(ten from the Predictive Index plus nine new ones) to a much
larger, more heterogeneous sample of kindergarten children
(N=508) and followed it up two years later on the 355 children
who were still available to be tested. Using a stepwise mul-
tiple regression technique a best predicting equation was
developed. 'The final battery, named the Screen.ing Index, con-
sisted of five tests: Letter Naming, Picture Naming, Gates Word
Matching, Bender Gestalt and the Binet Sentence Memory subtest,
The multiple correlation coefficient between these tests and
second grade reading was .66. This bgttery correctly identified
at the kindergarten level roughly three out of four children who
falled in reading (i.e. achieved a score of 2.2 or less on a
silent paragraph reading test) at the end of grade two. To be
exact (See Table 6), in the total sample of 355 children the
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Table 6

Prediction of Grade Two Reading Performance. using the Jansky
»*
and de Hirsch Screening Index.

Silent Paragraph Reading Test

Screening Index Poor (G.E. £2.2) Adequate (G.£>2.2) Total
Poor 95 (79%) 59 (25%) 154
Adequate 25 (21%) 176 (75%) 201

—___—.ﬁ;_ —_—
Total 120 ' 235 355
Total hits = 271/355 (76%) Total misses = 84/355 (2u4%)

]

. )
Data from Jansky and de Hirsch (1972).



Screening Index singled out 79% (95/120) of the falling readers
and screened in 25% (597235) of those children who eventually
re;d at grade lével. From the table 1t can also be seen,
however, that the proportion of children identified by the
test as "at risk"” who actually experienced future problems Qas
only .62. In other words, a child so labeled by the test still
had about 2 chances in 5 of achieving adequately.

Feshbach et al. (1974) administered the original Predictive
Index in the spring of the kindergarten year to two cohorts
of children (888 in Year I and 844 in Year II of the study).
Their }ollow—up of the first group two years later yilelded less
optimistic results than their report revealed. A reorganizatian
of the data (See Table 7) indicated that a total hit rate of
73% (418/572) was indeed achieved but of the 170‘;h11dren who
later failed in reading (score of 1.7 or less on the Gates
MacGinite) only 44 (26%) were identified by the PI using a
cutoff score of S 4 as predictive of future learning problems.
On the other hand, 93% (374/572) of the good readers werﬁ cor-
rectly identiflied.

Eaves, Kendall, and Crichton (1974), using a modified
version of the PI and a cutoff score of f;l as predictive of

future problems, achieved somewhat more impressive results

(See Table 8). Of the 30 children who were experiencing learn-
ingfggiglirlties by the end of grade two 19 (63%) were correctly

L 4
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Table 7

Prediction of Grade One Reading Performance on the Gates-MacGinite

. \

Reading Test using the de Hirsch Predictive Index.

Gates~MacGinite Reading Test

Predictive
Index Poor (£1. Adequate (>1.7) Total
Poor Ll (26%) 28 (7%) 72
Adequarte 126 (74%) 374 (938) 500
\ 170 E 402 572 )
Total hits = 418/572 (73%) Total misses.= 154/572 (27%)

"Data adapted from Feshbach, Adelman, and Fuller (1974)

3

RETAEUEE

Table 8
Prediction of Grade Two Achlievement as exemplified by Teacher

*
Recommended Grade Placements using a Modified Predictive Index.

Recommended Grade Placement

Modified
irediCtive Not ready for Grade 3 Ready for Grade 3 Total
ndex
Poor 19 (63%) 13 (10%) 32
Adequate 11 (37%) 120 (90%) 131
Total 30 133 163
Total hits = 139/163 (85%) Total misses = 24/163 (15%)

*
Data from Eaves, Kendall, and Crichton (1974).
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ldentified. In addition, 129 of the 133 adequately achieving
youngsters were also selected for a total hit rate of 85%.

A long-term predictive study which ran from 1970 to 1976
was undertaken by Paul Satz and his assoclates (Satz & Friel,
1972, 1974, 1978; Satz, Frlel, & Rudegealr, 1976; Satz, Taylor,
Friel, & Fletcher, 1978). This project was more strictly con-
trolled and far more extensive 1in scope than any prior investi-
gatlon. The standardization group consisted of the total popula-
- tion of white boys (N-QQZ) who began klnd&fkarten in the fall of
1970 in Alachua County, Florida. These children were followed to
the end of grade five with criterion measures belng taken at the
end of grades one (1972), two (1973), three (1974), and five
(1976). A determined effort to track these children resulted

in a very low rate of attrition of about 10%. 1In addition, two -
cross-validation stud®es were completed, one on a smaller sample
of white boys (N=181) who began kindergarten a year later, in
1971, and one on a mixed sample of kindergarten children (boys,
girls, blacks, and whites, N=132) who were tested in 1974, Both
of these studies were fol%owed up at the end of the second grade.

A four-group discriminant function aﬁalysls was carried out
for each of the above studles. ;'he predictive classifications
for those studies involving the standardization group were based
on the kindergarten discriminant function composite scores.

The predictive classificationg for the cross-validation studies

were based on the discriminant function weights of the standard-~
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}zation population, Although the accuracy of the predictive
classification of children into classroom reading level criterion
SN
groups yariediébmewhat over the series of analyses, a general
sta?emegx\can b; made. Whether based on the total battery
(19 varilables), the abbreviated 8 variable battery or the ex-
perimental 5 variable btattery (Finger-Locallzation, Recognition-
Discriminatlion, Beery, Alphabet Recitation, Peabody Picture
Vocabulary Test), the four-group discriminant function analyses
consistently identified roughly 85-95% of the severe high risk
and 85-95% of the superior readers in grades 2 through S with
the éverall hit rate being 1A the neighborhood of 72-75%. The
accuracy of the battery was‘largely confined to the extreme
groups (severe and superior) ;1th th;'hajority of prediction
errors occurring in the mild»and'average groups. Using the end
of grade two follow-up as an example (SeeTable 9) 89% ;fythe
¢ \ .

severely delayed group and 94% of the superior\group were cor-
rectly identified. Dichotomizing the data into two groups,
"at risk" (severe and mild) verses "not gﬁﬁrisg" (average and
superior), in order to allow a more direct\éompiriSOn with pre-~
viously analyzed research reveals‘a valid positive rate of 79%
(95/120) and a valid negative rate of 77% (260/338) for a total
hit rate of 78% (355/458).

e» In addition to the predictive analyses,Satz and his as-.
iociates also conducted stepuigb multiple regression anglyses

\

in order to determine the discriminative ranking of the\predictor
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Table 9

: " :
_Predictidn of Grade Two Reading Level based on the Kindergarten

*

Discriminant Function Composite Scores.

Composite Test

Criterion Groups

Scores Severe Mild Average Superior Total
Poor (+) 48 (89%) 47 (71%) 74 (27%) 4 (6%) 173
Good (-) 6 (11%) 19 (29%) 196 (73%) 64 (94%) 285

Total P 66 270 68 458

Total hits = 355/458 (78%)

Total misses = 103/458 (22%)

*
Data from Satz, Friel, and Rudegeair (1976).
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variables., For the standardization group the rankl.ng rema ined
essentially unchar.xged over time until the six year follow-up.

In the first three studies Finger-Localization, Alphabet-Recita-
tion and Recognltion-Discrininat1ot’1 were the top ranking pre-
dictors. These 1r:strunents all loaded on Factor I, a gensral
measure of sensory-perceptual—uotor—nn‘enonic ablility. Although
the predictive ranking varied slightly by the end of grade 5
(Finger-Localization, Peabody, Beery, and Alphabet-Recitation),
three of the top four variables again loaded on Factor I. The
discriminitive ranking for the cross-validation studies, although
maintaining Factor I tests in the top two positions, also
deviated from the established patterﬁ,likaly as a function of
sample selected.

An independent study using the abbreviated 8 variable test
battery developed bf Satz et al. ‘wz;.s carripd out by White,
Batini, Satz and Friel (1979) on a sample of 407 white boys
entering grade one in Perth, Australia and followed up three
years later. As with the previous research, the testé correctly
predicted 88% of the severe group and 94% of the superior group.
Agnin the majority of prediction errors was confined to the
mild and average groups. The overall prédigtion was 73% (282/332).
The predictive ranking‘of the tests, however, was quite different
from the Amsrican studies, likely reflecting the cultural and
age differences in the test group (i.e. these children were

almost one year older than the children in the American studies



when the predictor measures were administered and a high per-
centage of the children came from homes where English was not
the main language). When word-recognition was the criterion
measure, Factor 1 tests did predominate but when reading com-
prehension was the criterion measure, conceptual-verbal sts
predominated.

Book (1974, 1980) employed a progressive screening pro-
cedure using measures of intelligence, schg;)l readiness, and
perceptual-motor functloning in his attempt to i1dentify educa-
tionally at risk children at the kindergarten level. In his
first study (N=725) all children were administered the Metro-
politan Readlness Test in April of their kindergarten year.
Those who scored below the 25th percen@ile were then given the
Slossen Intelligence Test. The Stanford-Binet was administered
to those children who scored < 85 on the SIT. The Bender Gestalt
was administered to all children who scored below the 25th
percentile on the letter and form copying on the MRT. On the
basis of the ensuing results,~all children were assigned to one
of six categories ranging from educable mentally handicapped to
consideration for enrichment. A sign;flcant correlation was
found between the end of second grade readfhg achievement and
the diagnostic category to which the child was assigned. 1In
his later study Book screened two cohorts of kinderéarten .
children and followed them to the end of grade four. The

Kindergarten Evaluation of Learning Potential (replacing the MRT)‘
was administered to all kindergarten children in April as was thé‘
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Bender Gestalt. The SIT was given to those children who scored
below the 25th percentile on the KELP and the Stanford-Binet

was glven to those children who scored ¢ 85 on the SIT. Children
who scored 75 or below on the S-B were eliminated from the study.
The children were then placed in one of three groups: Group I
comprised students who were below the 25th percentile on at

least two of the measures, Group Il comprised students who were
below the 25th percentile on one of the measures, and Group III
comprised students who were above the 25th percentile on all of
the measures. Significant correlations were found between
kindergarfen group designation and subsequent academic perfor-
mance in grades one through four (grade 1, r=.76; grade 2, r=.71;
grade 3, r=.72; grade 4, r=,62). The results of a classificational
analysis completed at the end of grade two using a group designa-
tion of I or II as indicative of "at risk" and III as indicative
of "not at risk" and psrformance below the 50th percentile as
1ndica.t.(1ve of learning difficulties revealed that this screening
procedure correctly identified 82% of the population with a 12%
false posit;va and a 23% false negative rate (Table 10).

It is evident that the numberﬁ in the cells will change if
the cutoff score of either tQ? predictor or the criterion variable
is altered, The data available from Book's researc5 provides
an example (Table 11). Wwhen the criterion cutoff score is lowered
to the 25th percentile, a greater proportion of the more severely

delayed group is identified by the screening procedure and the
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‘ Table 10
Prediction of Second Grade Reading Achlievement Based on

*
Kindergarten Group Designation.

Kindergarten Group Stanford Achlevement Test
Designation Poor (< S1%ile) Adequate (> 51%ile) Total
At Risk (I & II) 76 (77%) 11 (12%) 87
Not at Risk (III) 23 (23%) 83 (88%) 106
Total 99 . 9 193
Total hits = 159/193 (82%) Total misses = 34/193 (18%)

"Data from Book (1974).

Table 11
Prediction of Second Grade Reading Achievement Based on

»*
Kindergarten Group Designation.

Kindergarten Group Stanford Achievement Test
Designation Poor (< 26%ile) Adequate (226%1le) Total
At Risk (I & II) 48 (92%) 39 (28%) 87
Not at Risk (III) 4 (8%) 102 (72%) 106
Total 52 141 193
Total hits = 150/193 (78%) Total misses = 43/193 (22%)

*
Data from Book (1974),



false negafive rate declines but at the same time many of the
children labeled "at risk”" do not manifest learning problems
according to the % criterion and hence the false positive
rate 1ncreaées.

In attempting to analyse the research reviewed 1in this
section and make some gﬁneralizations, a number of problems
surface., In the first place, the incidence of learning problems
as defined by the criterion variable in the majority of studies
reviewed exceeded 20% of the population, a somewhat higher
figure than might generally be expected except in cases of select
groupings such as might be found in inner city schools or, as
was the case in the research by Satz and his associates (1978),
"An an all male group. Such a high percentage suggests that our
definition of learning problems might be too broad to be very
useful, From a purely practical viewpoint it simply would not
be feasible to introduce intervention programs with such a large
proportion of the school population. If indeed 20% to 50% of
the children are not succeeding in a given program, then it is
1ikely the curriculum and/or the classroom environment rather
than the children we should be looking at. A more useful ap- -
proach would be to establish criterion cutoff scores which would
identify various levels of functioning within the group. The
efficiency of the predictor variables could then be judged in
terms of the hit rate for a more specific group (i.e. severe

verses mild deficit) as was possible in the research conducted



by Satz et al. referred to previously,

A second problem concerns the efficiency of the predictor
variables and focuses on the philosophical issue as‘to whether
to screen broadly or narrowly. In the first case, large numbers
of children who, in fact, might never exhibit learning problems
would be screened in initially and falsely labeled "at risk";
in the second instance, children who in fact might later develop
problems would be missed by the screening procedure and falsely
labeled "not at risk"™. The argument for keeping the number of
false positives to a minimum focuses on the spectre of the s?lf-
fulfilling prophecy. Those who adhere to this bellef argue
that children falsely labeled will experience severe trauma
as a result of that labeling and that low expectations on the
part of parents and teachers will result in lowgg achievement.
This stance begs the question as to whether or not remedial
intervention should ever be offered if children are adversely
affected when they are singled out. Furthermore, parents gmd
teachers are given little credit for sensitivity, rudimentary
intelligence and, in the case of teachers at least, extensive
training in the skills necessary to meet the needs of the children
entrusted to them,

Others argue that it is false negatives which should be
kept to a minimum. They reason that children who are screened -
in but in reality have no difficulty (false positives) will

quickly be identified on the basis of their successes once treat-
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ment has begun. The key would be to have flexible groupings
which could readily be altered as the need arose. False nega-
tives, on the other hand, pose an entirely different problem.
If the screening device missed large numbers of children who
actually needed assistance, they would not likely be noticed
until much later after they had repeatedly falled at tasks
thelr peers had handled successfully. It 1s precisely this
sjtuation we are attempting to circumvent by the use of early
screening procedures.

A possible solution to the dilemna of whether or not to
offer treatment in individual cases may be found in the
decisional procedure proposed by Satz et al. (1976). 1In this
study the test signs + and - were subdivided to generate four
levels of test decisions: severe high risk (++), high risk (+),
low risk (-), and very low risk (--). The conditional proba-
bilities were then computed for each of these signs. It was
found that a decision to initiate treatment of the basis of a
severe high risk sign (++) would be correct in 82% of the cases,
whereas 1n1tia£1ng treatment given a less high risk sign (+)
would be correct only 44% of the time. In other words, offer-
ing treatment to children at this level would result in more
children who didn't need treatment receiving it than children
who did. This type of detection procedure would allow flexi-
bility in decision making basgd on such factors as the general

incidence of severe high risk children in the school, the relative
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risks assoclated with intervention verses non-intervention
/

-

and the availability of resources.

A third problem in drawing conclusions from the research
centers on the variability among the predictor and criterion
varlables themselves. Not only are different types of instru-
ments used ranging from teacher judgments to a number of
standardized instruments but the scores themselves may reflect
national, local, school or even classroom norms. Furthermore,
different types of scores are used ranging from raw scores,
z-scores, and percentile ranks to age- and grade-equivalents,

It 1s evident that certain types of scores are more useful than
others. Berk (1981) argues convincingly that the age- or grade-
equivalent score should never be used. In the first place 1t

is not an equal interval scale and as such arithmefic calcula-
tions cannot be performed. More importantly, however, although
significance 1s generally attached to aspecific grade-equivalent
there 1is no standardized meaning associated with any particular
score. A score of 2.3 on a reading test and a score of 2.6 on a
math test implies a difference in abllity but, in fact, it is
probable that no real difference exists. Only scores which in-
dicate a child's relative position in the group (1.e. percentiles,
z-scores, T-scores) can be compared with any validity.

The final difficulty in drawing conclusions from the research
concerns the lackC?f comparability in the prediction process it-

self including both the instruments and the procedures used, The
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pfocedures include correlational, multi-correlational, simple
classificational and discrlmlnaz} function analyses and the
variables range from single 1ns£}uments to multiple battery
approaches. However, in spite of this broad spectrum, certain
instruments seem to emerge as consistent predictors of future
performance, namely those which assess aspects of sensory,
motor, perceptual, and cross-modal functioning. In Gpe SEARCH
battery developed by Silver (reported in Satz et al., 1979)
tests of visual perception (including discrimination, recall,
and visual-motor control) contributed significantly in fore-
casting reading and learning problems. The top ranking pre-
dictors in the battery employed ;: the research conducted by
Satz and his assoclates consistently ref%pcted sensory, motor,
perceptual, armd mnemonic abilltlies as did the fdur top ranking
tests in the de Hirsch battery as well.

In terms of the present study, it is predicted that the
paper and pencil tests administered to/the kindergarten children,
in that they measure skills which research has shown to be ef-
fective forecasters of achlevement when used with an appropriate

age group, will be significantly correlated with the criterion

variables, Furthermore, it is predicted that these instruments
will be effective in identifying the "at risk" versus the "not

at risk" groyps in the population under consideration.



CHAPTER 3
Design and Procedures

This chapter will examine the technlcal aspe;ts of the
present research study. Included here will be a description
of the subjects, including how they were selected, followed
by an outlline of the procedural ;nd temporal framework within
which the research was conducted. The assessment 1nstruﬁents
and the rationale for their inclusion in the study will be
discussed in the thlrdAsection and the final section w;ll focus
on the statistical procedures used in the treatment of the

&

data.

Subjects

] The subjects comprised all of the kindergarten children
who were registered in the English language program in four
schools in the County of Strathcona and who had been in at-
tendance for a least tWwo months prior to the beginning of the
study. In all there were eight classroom groupings and a total
of 205 children of whom 106 were boys and 99 were girls. Of
these children one was eliminated at the kindergarten level
due to incomplete data, 22 transferred ‘out of the area before
final data collection late in the grade one year could be com-
pleted and 10 were retained in kindergarten leaving a final

sample of’%?Z (91 boys and 81 girls) for whom complete infor-

mation was available. This represented an attrition rate of

52
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roixéhly 16%. {
- The four schools which took part 1in this project, Brentwood,
Ca@pbelltown, Mills Haven and Glen Allan are all located within
the suburban center of Sherwood Park and were selected on the
basls of thelr expressed willingness to participate. These
schools are representative of schools in the suburban areas of
the County of Strathcona and are likely comparable to schools
in other suburban communities as well. Collectively éhey ser-
vice low-middle to upper-middle class families with occupations
ranging from the blue collar and service industries to the

white collar and professional classes,

Procedure

Initially, a letter describing the intent and pr;posed
design of the project was sent out-to the principals of all
the public schools located within the boundaries of Sherwood
Park (A copy can be found in Appendix A). Because of the
anticipated difficulties excessive distances would have pre-
sented to the researcher, the rural schools and those located
within the town of Fort Saskatchewan were not included. A
follow-up meeting with the principal, or principal-delegate,
as well as affected staff (counsellors, teachers and aides)
was scheduled in each of the schools which had expressed an \

interest in the project to discuss what would be required in

terms of staff and studentvinvolvement and answer any questions

v



which might be forthcoming. Once the schools had agreed to
participaté, letters on indivildual school letterhead were
sent home to inform the parents of the project and to allow
them time to react to it (See Appendix B)., There were no
negative reactions and no children were excluded from the
study at this stage.

The study was designed in such a way as to only minimally
disrupt routine classroom procedures. The guiding philosophy
here was that if a teéting procedure was to be useful on a
large scale basis, responsibility for administration and scoring
must, potentially at least, lie with the classroom teacher.
With this in mind, the test administration procedures were
adapted somewhat to comply with the instructional methods
and physical environment of the typical kindergarten classroom.
The teacher explained to the large group, held at the beginning
of each class, that a particular drawing task was to be carried
out at a specific center under the supervision of either her-
self or her aide. At this time only general instructions
designed to familiarize the children with the task were given.
More specific instructions were given once the children were
at the center in question. The Group Perceptual Screening
Test (GPST) and the Beery Test of Visual-Motor Integration (VMI)
were administered to small groups of between four ahd seven
children whereas the Draw a Person Test (DAP) was given to only

two children at a time. In this manner the entire test battery
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was administered over a two week period at the beginning of
April, 1982. It was considered that such a time span would
be flexible enough to allow fof scheduled fleld trips and
other activities which occur as a regular part of any kinder-
garten program and yet restrictive enough such that no dif-
ferences attributable to increased maturity would occur.

The tests were adminlstered in a specific order. The DAP,
in that it 1s generally considered to be an enjoyable task
for this age group of children and at the same time an easy
task to explain, was given first followed by the VMI. The
GPST was scheduled last. It was felt that $ince the childrenr
IWere asked to formulate concrete verbal associations with h
each of the designs in this test the procedure might carry
over to the VMI and perhaps contaminate the results,

During the same time period the kindergarten teachers
were asked t; complete a modified version of the Pupil Rating
Scale (PRS) on each of their students and to rate the cﬁild's
general readiness for grade one in terms of Jnot at all ready",
"average readiness" and "highly ready"”. This three point
rating scale was included 1n an attempt to clarify the issue
as to whether or not a rather lengthy, detailed rating scale
would yleld a more accurate assessment of the child than a
very slmple scale.

In addition to these instruments, the téachers also com-

pPleted an information sheet on each child which made possible

*
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the 1identiflcation of a number of specific groups of children
about whom school personnel and parents alike have Ekpressed
a variety of concerns. It seemed feasible to identify these
groups and, 1f the numbers were sufficlent, examine their per-
formance on the varlous instruments to determine whether they
differed significantly from the rest of the group. Specifi-
cally these groups were: children on Category A grants, child-
ren in daycare (CARE) and children repeating kindergarten.

All test protocols were scored by the researcher. Although

the scoring of these instruments is certalnly within the capa- B

\

bilities of the classroom teacher, a review of the literature
revealed that the interscorer reliability, especlally for the
VMI (Pryzwansky, 1977), may be quite low with untrained per-
sonnel, Due to the time constraints, training of the teachers
in these procedures did not seem feasible and hence the respon-
sibility for scoring the kindergarten tests remained with the
experimenter,

 The Metropolitan Readiness Test (MRT) was included in this
study as it is given routihely to all incoming grade one pupils in
the County and hence the scores were readily available, It was ad-
ministered late in géptember am% hand+scored by the individu;l
classroom reachers. The final follow-up was carried out at the
begiﬁning of March, 1983. The grade one teachers were asked to
rank those students who were in the study in terms of their
general functioning in each of three areas: reading, language

and arithmetic skills (See Appendix A). As Previous research
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indicated that prediction was most accurate for the extreme
groups, the ranking scale was specifically designed to identify
those children who fell at the extremes of the total distri-
bution. The teachers were asked to reflect upon each student
and decide whether he or she would be considered to be average,
below average, or above average in each area, As a second step
they were asked to look at those students whom they had desig-
nated as elther below or above average and decide whether any
child in those groups might be considﬁ§ed as "clearly inferior"
or "“clearly supe;ior" to the others. A caution was given to
the effecsftﬁ;::except in rare instances, no more than one to
three chtihren in a claés of 30 would be expected to fall into

either of these two grou is procédure was followed for

each of the three academic areas and the scores were then sum-
med to yield a general academic index. It was,felt that having
the teachers rank the children in three separate areas would
yleld a more reliable index of their overall lévellof acadenmic
functioning. Only the total score was used in the analyses,
Instrumentation
The kindergarten tests administered in this study were
chosen for a number of reasons. In the first place tw; of th;'
instruments, the VHi and'thQ DAP are used almost routinely
by psychologists, school counsellors and health unit personnel
in their assessment of young children. One of the aims of
7 BN .

4



this study was to assess the validity of using these instru-
ments as screening devices for academic purposes. The GPST
was included because of its similarity to the VMI (1.e. both
are form-copying tests) and because, to the best of this
researcher's knowledge, it has not been widely uged and hence
remalns an unknown quantity. Likewise, the PRS has not often
been used with kindergarten populations, This study will
examine the utility of including these two instruments in a
battery approach to the prediction of grade one academic per-
formance. Secondly, the use of drdwing tasks 1is easily under-
stood by and generally highly motivating for young children
and hence circumvents, partially at least, the difficulty in
obtaining with some degree of consistency a youhg child’'s

bgst effort., However, in interpreting any test results which
involve young children, it is important to remain cognizant of
the warning advanced by Keogh and Smith (1970) that ;findings
of deficiencyf..may be lesé valid for school prediction than
is specification of competencies™ (289). The final reason why
only drawing tasks were used in the early'assegsment phase of
the study relates to a substantial body of literature which
conceptualizes psychological and neurological development as
progressing sequentially and in hierarchical stages proceeding
from a state of diffuse organization to greater differentiation
and integration. Since this maturational process is essentially

age-linked, assessing a child's maturational level and comparing
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this to chronological age will yield information a; to
developmental rate and hence, theoretically at least, allow
predictlons as to future development. It 1is lmportant, how-
ever, to choose tests which are both maturation sensitive and
age-appropriate (1i.,e. assess those skills which are under-
going primary development during a specific age span). The
three tests chosen for this study (VMI, DAP, GPST) assess
aspects of visuomotor functioning including visual perception
of and ale;tness to detail, visual memory, visual-motor inte-
gration and fine motor control, al} skills considered to be
in primary ascendancy between the ages of four and seven,

The theory predicts that a maturational lag in perceptual-motor
development forecasts a similar delay in conceﬁtual—cognitive
development in that the former underlies and subsumes the
latter (Satz & Sparrow, 1970; Satz & van Nostrand, 1972). 1In
terms of this sfudy it 1s expected that those children who
manifest a maturational lag as measured by the VMI, the GPST,
and the DAP will not be ready for the higher order cognitive
tasks ©f the first grade classroom,

Draw a Person Test (DAP). Because of its simplicity, in-

herent motivational properties and ease of administration, the
human figure drawing is likely one of the most commonly used
instruments in the assessment of young child;en.. Interpreta-
tions of such drawings range from attempts at diagnosing per-

sonality and emotional disorders to the assessment of intellectual
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functioning. In this study the task is considered to reflect
the chlld's level of perceptual-motor functioning and hence
the conceptual-cognitive development as well, insofar as the
former 1is considered to underlie a be subsumed by the latter
in terms of the theoretical bilas of\this study.

Administration procedures are simple and straightforward.
The child is given a standard-sized plece of plain paper and
a pencll and asked to draw a picture of a whole person. Scoring
the protocols, on the other hand, is tedious and time consuning.
The system developed by Harris (1963) was utilized in that it
provided separate sets of well-illustrated and detailed scoring
criteria for drawings of both men and women. 1In addition, raw
scores could then be con!rted to standard scores having a
mean of 100 and a standard deviation of 15. These norms were
established on a sample of almost 3,000 children between the
ages of 5 and 15, 3

Test retest reliabilities for the DAM test are reported in

the .70's to .80's and interscorer rellabilities reportedly

range from .91 to .98. 1In addition to the face valldity of

this instrument which cites increasing mean scores with in-
creasing age, the DAP has been extensively studied in terms

of its correlation with measures of achievement and intelli-
gence. Shipp and Loudon (1964) report a correlation of .51 be-
tween DAM scores and end of grade one achievement. Moderate cor-
relations ranging from .36 to .65 are reported by Harris (1963)

between DAM scores and Stanford-Binet IQs. Ritter, Duffey, and
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Fischman (1974), using a kindergarten sample, found a correlation
of .55 between these two instruments but noted that the DAM
tended to underestimate IQ and that this tendency became more
marked as IQ increased, a phenomenom also noted by Reisman

and Yomokoski (1973).

The Developmental Test of Visual-Motor Integration (Beery, 1967).

The VMI 1is a form-copying test consisting of 24 designs arranged
sequentlally by level of difficulty. It is purported to measure
aspects of a child's visual-motor functioning including visual
perception, visual-motor integration, and fine motor control.

The short form consisting of 18 designs 1is appropriate for use
with children between the ages of 2 aﬁd 8 and can be individually
or group administered (Pryzwansky, 1977). The children are

simply asked to copy the forms without tilting the booklet, erasing
or reworking the designs. In this study 5 to 7 children were
given the test at one time with either the teacher or the aide
:cting as the monitor. The children did not turn the page to

the next set of designs until instructed to do so. In this way

it was possible to assist the children with turning the pages

so that the proper sequence was maintained and to ensure that

the beoklets were.correctly oriented. The scoring system is
relatively straightforward. Each design is simply checked against
a set of well illustrated criteria and scofed as elither "pﬁss“ or

"fail". The raw score is determined by tallying the number of

successes achieved before three successive failures occur,
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Age-equivalent norms based on the total raw scores are presented
separately by sex. Although high interscorer rellability has
been noted (Ryckman & Rentfrow, 1971; Snyder & Snyder, 1981),
Pryzwansky (1977) cautions against using untrained personnel.
In this study all “protocols were scored by the researcher.
The VMI is generally considered to possess sufficlent re-
11ability to be used with young children (Ryckman & Rentfrow,
1971) and 1t has been found to correlate significantly with
future academic performance (Duffey, Ritter, & Fedner, 1976).
Perhaps the most significant type of validity information in
terms of the present study 1s that pertalning to the VMI's
high correlation with chronological age specifically in the
5 to 7 year old age range (Duffey et al., 1976; Harris, 1967;
Porter & Binder, 1981) indicating that it is a maturation
sensitive instrument.

The Group Perceptual Screening Test (Kelly, 1970). The GPST

is a short form-copying test intended for use with preschool and
first grade children as a means of 1dentifying children with
deficient perceptual-motor functioning. The test consists of
five line drawings all between two and three inches in size
presented on two standard sized sheets of plain paper. Three
are placed on the left hand side of the first sheet and the
remaining two are on the second sheet. Administration pro-
cedures differ subtstantially from those of other form-copying

tests. The teacher directs the children's attention to the
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first drawing and asks them to assoclate it with something from
their own experience. After receiving several responses the
teacher demonstrates on the chalkboard how to execute the de-
sign. The children are then-directed to copy the one on their
sheet in the appropriate space. All five figures are completed
in this manner. There is an objective scoring system with criteria
carefully delineated for each of the three points which are allot-
ted for each figure, The total possible score is 15, Inter-
scorer reliabllity on a 300 student first grade sample was
reported_by the test author to be .94. Norms, although not ex-
tensive, were established on a sizeable group of children at each
of three different levels of schooling: first semester kindergar-
ten (N=632, X age=5-6), spring of the kindergarten year (N-2f165,
X age=6-0), and early grade one (N=3,728, X age=6-6). Means and
standard deviations as well as critical cutoff scores for three
levels of deficlency ("borderline™, "low", and "very low") are
glven for each of these groups. To the best of this researcher’'s
knowledge the validity of this instrument has not been adequately
established, The test éuthor cites only one study. 1In a sample
of children identified as "at risk"™ by the GPST, 90% were also
found to exhibit deficiencies in one or more areas as measured by
the Frostig (Kelly, 1970).

The Pupil Rating Scale (Myklebust, 1971). The PRS was

originally developed as a screening instrument for learning dis-

abilities to be used by the classroom teacher, It consists



of 24 items grouped into five subtests; auditory comprehension
and memory, spoken language, orientation, motor coordination
and personal-soclal behavior. The items withln each of the
subtests comprise specific observable behaviors to be rated

by the classroom teacher on a scale from 1 (poorest performance)
to 5 (best performance). The ratings themselves are clearly
defined in behavioral terms for each individual itenm.

The PRS was originally normed on 2,176 third and fourth
grade pupils., The means and standard deviations for the five
subtests, two subtotals and grand total are presentea by
grade (third and fourth), sex and:-group (learning disabled,
borderline and normal con£rol).

The validity information available consists mainly of inter-
group comparisons. It was found that all eight scores signi-
ficantly differentiated between groups. In a replication
study involving 516 third and fourth grade students, Pihl and
Nagy (1980) found no significant differences in the means and
standard deviations from those reported in the standardization
sample, Colligan (1977, 1979), using a group of 60 kinder-
garten children found significant correlations between the
PRS and several criterion moas;res administered both concur-
rently and two years later. In ‘terms of~pred1ct1ve validity,
similar to Myklebust's work involving third and fourth grade
pupils, he found a systematic progression of worsening scores

with the degree of learning difficulty. (The children were
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categorized as "no dlsability", "mild disability”, "moderate
disability”, and "severe disability" according to the amount

of remedlal as@istance provided over thelr three years of

schooling.)

For the purposes of thls study the PRS was shortened.l‘
* Only those subtests which measured behavior ea;ily observable
by the kindergarten teacher and not previouslx tapped by the
DAP: VMI, or GPST were retalned. Inythis way the length of
the scale was reéuced from five to.three subtests‘(auditory
comprehension and memory, spoken language, and personal-social

behavior) each consisting of 12 items.

The Metropolitan Readiness Tests (Nurss & McGauvran, 1976)

The MRT were originally developed for the as§9ssment of a child’s
readiness to begin formal reading instruction. &he first edition
appeared in 1933 and was subsequently revised in 1949, :1964,
and 1976. There are two levels of the 1976 editioﬂx level 1
designed for use from u;:lnginning through the middle of kinder-
garten and Level II for use at the end of kindergarten and the
beginning of grade one.

Level II is composed of eight subtests which purport to
measure basic skills needed in beginning reading and arithmetic
and ylelds scores in four separate skill areas plus a prereading
composite score. For the purposes of thié study, however, only

?

1, Stevenson et al (1976) found that a short rating scale was
as efficient as a long one for prediction of contemporary or
subsequent achievement.



the Prereading Skills Composite score will be used as the
technical information available in the manual indlicates that
this score possesses greater reliability and predictive validity
than any of the individual subtest scores. Alternate form re-
liability is listed as .89 and split-half reliability as .94

for this score. Predictive validity with the Metropolitan
Achlevement Tests Total Reading score as the criterion was .70
(N=1,997). When the Stanford Achlevement Test Total Battery

Score was used as the criterion, the correlation was .76

(N=2,024),

The MRT was considered for inclusion 1in this research study
mainly because it is administered routinely to grade one classes
in the County of Strathcona and hence the scores were readily
avallable. On the other hand, it is a widely used scgeening
instrument (Maitland et al., 1974) and, although a great deal
of research has been done on thé relationship between perfor-
mance on the MRT and future achlevement, littie seems to be
known about the relationship between kindergarten teachers®
perceptions of a child's potential and subsequent performance
on the MRT. A unique opportunity existed® not only to shed
light on this relationship but also to discover whether or
not the MRT contributed significantly in the correct classi-

fication of pupils or whether it might, in fact, be superfluous,
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Data Analyses

The data collected for this research project were first
subjected to a descriptive analysis, The meaﬁs, standard devia-
tions and 1ntercorrei§;10ns for all variables were computed for
the total group and separately by sex. The resul ting sex dif-
ferences were tested for significance by means of a multivariate
technique. The data were then analyzed for the group as a whole
and separately by sex using a stepwise multiple regression pro-
cedure to determine whether using the variables in multiple cor-
relation would significantly add to the amount of explained var-
lance or whether they were in fact redundant. Finally, classifi-
cational analyses were undertaken to clarify where prediction‘

errors would occur given a specific set of criteria.



CHAPTER 4

Results A

This chapter examines the results of the statistical pro-
cedures carried out during the course of the study. The first
\section deals with the descriptive statistics and focuses on
a discussion of the means, standard deviations, and intercor-
relations of the variables presented for the group as a whole
and separately by sex. The means and standard deviations are
presented in Table 12; the correlation matrices in Tables 14,
lj/and 16. The equivalency of means across sexes was tested
and significant differences were found. These results are
shown in Table 13. A similar in;estigation was also undertaken
to determine whether there were significant differences in
means between that group of students which moved out of the
system and the group which remained. As no significant differ-
ences were found the results of this analysis may be found in
Appendix C., The second sectiqn of this chapter f@qs@gn a
discussion of the results of the multiple regression analyses
which are summarized in Tables 17 and 18, * Finally, in keep-
ing with that growing body of research which assesses the
effective‘l:s of prediction procedures by means of classifi-

cational analyses, the last section of this chapter looks at

the data from this perspective.
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Descriptive Statistics

The means and standard deviations for the variables employed

in this research study are found in Table 12, presented for the

~total group and separately by sex. A cursory inspection of this

data reveals the presence of sex differences on almost every
varlable. The very simllar scores on the "CARE" variable indicates
that the number of boys and girls in”each of the two conditions
(1.e. l=homecare; 2=daycare) was approximately the same with the
majorlﬁy in "homecare”. Unlvariate tests of significance on the
remaining vdriables indicated that real differences existed in

only eight of the comparisons (See Table 13). In the first place
girls are significantly younger than boys. This likely results

from the fact that more boys than girls seem to be retained in

" kindergarten. On the 16 children who were in their second year

of kindergarten 13 were boys and 3 were girls; of the 10 children
who did not proceed to grade one in the fall of 1982, 7 were boys
and 3 were girls. Secondly, it is interesting to note that on
two of the three drawing tasks adm;nistered at the kindergarten
level (GPST, DAP) girls performed significantly better than boys
whereas on the third (VMI), there was no significant difference
between the sexes. Predictably, as evidenced by the scores on tht
PRS as well as on the simple rating scale, teachers found girls
significantly more ready to enter grade one than boys. Subtest 3
of the PRS, personal-social behavior, would seem to be the most
influential facﬁor in this boy-girl discrepancy although scores

on the other two subtests were slightly higher for girls as well,



N Table 12

Means and Standard Deviations of all Varlables

Boys Girls Total Groug
variable X SD X SD X . sD

Age (in months) 71.15 4.66  69.7% 3.30  70s49 4.06
Care 1.21 0.8 1.16 0.37 1.21  0.41
GPST Raw Score 8.81 2.22 9.59 2.29 - 9.18 2.37

-DAP Raw Score 13.98 4.81 17.83  5.45  15.79 5.49
’ ¥

DAP IQ 91.48 12.94 95.77 13.13 93.50 13.10.

VMI Raw Score 10,10 1.85 10.46 1.81 10.27. 1.93

VMI Age 68.52 8.39 68.33 6.97 68.43 7.98

VMI Discrepancy 22.36 8.96 23239 6.98 22,99 8.21

~ /
PRS Total 37.21  6.03 39.91 8.29\// 38.48 7.78
(/

PRS Sub. 1

Aud. Comp. 12.67 2.67 13.28 3.09 12.96 3.08
A

PRS Sub. 2 5

Spoken Lang. 12.58  2.36 13.35 2.96 12.94 2.81

PRS Sub. 3 g |

Pers.-Social 11.95 2.42 13.28  2.74 12.8 2.71

) — ~
Rating 2 20 o052 2.2 o.57 219 0.61

MRT Raw Score 53.35 12.43  56.33 10.26  54.76 11.80
MRT Stanine 5.52 " 1.78 5.88  1.62 5.69 1.73

Grade 1 Academic
Standing . 9.25 2.45 10.09 2.82 9.65  2.66

Note Boys N=91 Girls N=81 Total N=172



Table 1

Differences in Means (Boys versus Girlsi,

71

Variable Boys Girls F P Level
Age 71.15 69.74 5.1 .025
GPST 8.81 9.59 5. 044 .026 \
DAP Raw Score 13.98 17.83  * 24,579 .000" o
€.
A

DAP IQ ° 91,48 95.77 L. 688 .032'
VMI Raw Score 10.01 10.46 1.586 .210 /
VMI Age 68. 52 68.33 .023 .879
VMI Discrepancy 22.36 23.69 1.108 29
PRS Tota] 37.21 39.91 5.990 .015"
PRS Sub. 1 | |
Aud. Copp, 12.67 13.28 1.923 167
PRS Sub, 2 .
Spoken Lang. 12,58 13.35 " +3,518 .062
PRS Sub, 3 .
Pers.-Social 11.95 13,28 11.607 .001

; e .
Rating 2,07 2.32 8.899- .003
MRT Raw. Score 53.35 26,3}\ ) 2.920 .089
MRT Stanine 5.52 5.88 1.930 167
Grade 1‘Acadc-£c 3 *
Standing 9.25 10.09 4,278 . 040

" “Denotes significance at .05 level or better. y

r

'
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The differences 'on the MRT did not achlgve significance at the
.05 level whereas the general grade one academic standing as
measured near the end of grade one once agailn reflected the
male-female discrepancy, albelt at a level which just achieved
significance.

The correlation matrices which are found in Tables 14, 15,
and 16 also reflect certain sex differences. To be significant
at the .05 level for the total group, correlations must be at
least ,13. In order to achiesve this level of significance for the
subgroups (1i.e, boys? girls) these correlations must be .18 or
greater. In terms of this level of significance, all of the vari-
ables except "age" are correlated significantly with both the MRT
and grade one general academlic standing. From the tables (15 and
16) there would seem to be a stronger relationship between certain
variables (VMI, Subtest 3 of the PRS, the simple rating scale, and
the MRT) and the criterion (grade one academic standing) for girls
than for boys. The GPST, the DAP, Subtests 1 and 2 of the PRS and

the PRS total, on the other hand, yielded similar %Prrelations

with grade one academic standing for both groups, &y

Multiple Regression Ana.lEes

Multiple regression analyses were undertaken to ascertain;
first of all, whether conbining a variety of nsasﬁrelent devices
(teacher evaluations, psychometric devices, and readiness tests)

would, in fact, improve upon prediction and, secondly, to determins.
which combination of independent variables would best predicts
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a) performance on the MRT administered in the fall of the grade
one y;ar and b) end of grade one general academic standing. In
order to avold spurious results only those variables which cor-
related significantly with the criterion and, at the same time,
had relatively low intercorrelations were used in the regression
analyses, Table 17 summarizes the regression analyses for thé
total group and séparately by sex using the MRT as the criterion
variable; Eable 18 uses grade one general academic standing as
the criterion and includes the MRT as a predictor. However, as
agbub-objective ‘of this study was to determine the effectiveness
of using only information gathered during' the kindergarten year
as predictors of future achievement, the MRT data whs programmed
to enter the equation as a final step.

Table 17 focuses on the prediction of the MRT results. *
When the group is considered as a whole, it is evident that oniy
two varlables, the VMI and the PRS, contribute significantly to
the regression equation. Although using thesé two variables in
combination does increase the multiple correlafion coefficient
substantially, the end result remains unimpressive with more than
70% of the variance left unexplained. When the rggression was run
separately for boys and girls the @enographic variable, CARE} coﬁ
tributed significantly to the. prediction equation but, once again! »
the total variance accounted for was less than satisfactory. In-
terestingly, more variance was explained by the testing pro- ‘

cedures for girls than for boys (37.42% as opposed(to 25.95%).

1. oy ‘ :
The other two categories, "repeaters" and"Category A" grant

students were removed from the analysis due to insufficient
numbers.

L
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Table 17

Multiple Regression witJ Metropolitan Readiness Test (MRT) Total

as Criterion

Total Group
Step Varfable F Value Mult.R % Variance % Variance Simple r
Added
1 VMI Raw 1l+.&* 458 20.95 - .Ls8
2 PES Tot. 11.93° .s527 27.73 6.78 "2
3 DAP Raw  2.40 535 28.66 .93 .328
4 CARE 48 537 28.86 .20 -.009
Boys
1 VMI Raw  4.84" 421 17.74 - 421
2 PRS Tot.  4.76" .478 22.83 5.09 411
3 CARE 3.29° 504 25.45 2,62 .175
4 DAP Raw .59 .509 25.95 .50 .289
Girls
1 Wi raw 8. 49y 2k, 66 - 497
2 PRS Tot. 5.57" 578 33.40 8.74 473
3 CARE 2.90" 602 3%6.18 . 278 . -.262
4 DAP Raw .89 610 37.19 .01 - .330
5 GPST 27 612 37.42 0.23 .329

*Dengtes variables significant at P<.05.

v
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Predicting end of grade one general academic standing by
means of the complete battery of tests (1i.e. including the MRT)
was somewhat more successful than predicting the MRT results with
51.27% (total group), 46.09% (boys) and 56.02% (girls) of the
total variance accounted for (see Table 18). The strongest pre-
dictor in all cases was the MﬁT. Had this test been omitted,

I
the total variance accounted for would have been reducgd by
approximately 10%. It is interesting to note that the VMI
contributed significantly to the regression equation for the
total group and for girls whereas only the MRT and the PRS

made significant contributions in the regression analysis for

boys.

.Classificational Analyses

Considering the trend evident in the review of the liter-

ature, this study would not be complete without 1ooking at the

data from a classificational point{of view. Rather than discussing
"-the degree of relationship between a prediétor and a criterion,
classificational analysis looks at the actual number of cases

which would either be correctly or incorrectly identified given

a specific set of criteria. For the purﬁos:s of this analysii
Toughly ‘the bottom 25% of the group will be designated as > .
risk;. It is recogmized that this 1s an arbitrary decision.‘
However, given thati 1) the i:orcenta.ge of children expected to

suffer f;on “learning disabilities" ranges anjwhere from 5 to
15 percent (Eaves, Kendall, and Crichton, 1974) depending upon

the definition employed and, 2) the concept of "at risk” uée&x;
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)
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Multiple Regression with Grade One General Academic Standing

as Criterion

Total Group
Step Varlable F Value Mult.R % Varlance #Variance  Simple r
Added
1 PRS Tot. 19.91 .57% 32.86 " .573
2 VMI Raw  5.13 .637 10. 61 7.75 .512
3 DAP Raw .97 645 41,57 0.96 .382
4  GPST .36 646 141.68 0.11 . 384
5  MRT 32.66° .71 5127 9.59 .60l
Boys
1 PRS Tot. 10.58 .560  31.27 - 560
2 VMI Raw 79 .592 35.05 3.78 456
3 GPST 30 .593 35.22 0.17 .36k
4 DAP Raw 1002 . 594 35.28 0.07 .321
5 MRT W.04" 679 46.09  10.81 . 566
Girls

‘1 PR Tot.  7.97 566 31.99 - . 566
2 VMI Raw  5.44° 670  44.89 12.90 - .559
3 DAP Raw  1.33 .685 46,88 1.99 .381

4 GPST  0.03 .685 46,92  o.oa 372
5 MRT 15.5q; 748 56.02 9.10 648

*Denotes variables sigr:ifi::ant at P£.05 .
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in this study includes all those chlldren who might experience
learning difficulties for whatever reason (disabilities, low
ability, poor motivation, emotional disturbance, lack of en-
vironmental stimulation, physical disabilities), the concept
of designating the lowest quartile as the "at risk" group may
not be greatly exaggerated. The cutoff scores for the pre-
dictor varlables, likewlse, are chosen to define, as closely
as possible, the {Pwest 20 to 25 percent of the group. Using
this criterion for "at risk”, tables 19 to 23 show thg per-
éentage of childmen who are either corréétly or incorrectly
labled as.a function of the prediction procedure, used.

The overall hit rate for the PRS (Table 19) would seem to
be quite impressive at 77.3%. Out of 172 children o;ly 39 were
incorrectly labeled. However, out of the 43 children who fell
in the 16west quartile at the end of grade one, only 23‘(53.5%)
Qere identifled by this procedure. Of those children who fell
in the average to superior range only 19 out of 129 (14.7%) were
misclassified. Another way of analysing this data is to ascertain
the proportion of children correctly labeled by the procedure as
either "at risk" or "not at risk”. From the table it can readily
be seen that of the ’+2 children labeled "at risk" by the PRS only
23 (54.8% had\difi’culfy in grade one; of the 130 childreﬁ con~-
sidered "not at risk® 20 (15.4%) fell in the lowest quartile by.
the end of grade one. Stated ;nother way, the chances of not hav-

ing difficulty if labeled "at risk" are about -50-50; the chances



81

of having difflculty if labeled "not at riskt are aboutal in 7.
As a predlctof the DAP fares even less well than the PRS
with a false negative rate in excess of 60% and a false posl-
tive rate approaching 20% (Table 20). In other words, this
screening instrument falled to identify almost 60% of those child-
ren iho had subsequent difficulties and falsely labeled as "at
risk” almost 20% of the children who, in fact, had no future
problems. Using a horizontal analysis, for every 10 children
labeled "at risk” only 4 would have future difficulty and for
those children considered "not at risk"™ approximately 2 out of
every 10 would have problems. -
Of the three remaining screening instruments, the GPST and
the VMI ;ield results only marginally different from ihe DAP
(see Tables 21 & 22). Of all predictors, the MRT has the best
s

overall hit rate (81.4%) and the smallest percentage of false

, .
negatives (44.2%) and false positives (10.1%) (See Table 23.)

N
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Table 19

* Prediction of grade one academic standing using the PUEE% Rating Scale.

PRS Grade One Pbrfofnance

Low (3-8 Average (9-11) Superior (12-15) Total
At Risk
« . 14, 0 442
(13-3) 23 (53.5%) 19 (14.7%)
Average 6 2. 2 114
(35.48) 20 (46.5%) 7 (72.9%) 7
Superior
(49-60) 0 . 6 (12.4%) 10 16
) * -
L3 129 172
" *Figure represents total number of average and above average pupils.
True Positl&és = 23/43 (53.5%) False Positives = 19/129 élb.?%g
False Negatives = 20/43 (46.4%) True Negatives « 110/129 (85.3%
Hits = 133/172 (77.3%) Misses = 39/172 (22.7%) ‘
Table 20 .

Prediction of grade one academic standing using the Draw a Person Test.

R Y

DAP . Grade One Performance,
Low (3-8) Average (9-11) Superfor (12-15)  Total

At Risk »
(5-11) 16 (37.2%) 2 (17.89 2 39
1155 25 (58.1%) 65  (73.7%) 30 120
%3 5&3’ . ZQ(“-'/'%) 6 . (8.5%) 5 13

9. ' g - 172

*The ‘average and superior categories are grouped for the calculation
of these percentages. . 4

True Positives.= 16/43 (37.2%) False Positives = 23/129 (17.8%
_false Negatives = 27/43 (62.8%) - True Negatives = 106/129 éaz.z%;
Riits = 122/172 (70.9%) Misses = 50/72 (29.1%) '

» \ K
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Table 21

Predictlon of grade one academic standing using the Group Perceptual
Screening Test,

GPST Grade One Performance
Low (3-8) - Average (9-11) Superior (12-15) Total

At Risk . ‘16 16.3%)" 41

Ave 2 . 61.2 21 102

(8123 3 (53.5%) 58 (61.2%)

Superior . . 1 2

(15014) 0 18 (22.5%? 1 9
43 T129 . 172

The average and superior categories are grouped. 'f or the calculkation
of these percentages, . . .

True Positives = 20/43 (46.5%) Faige Positives = 21/129 (16.}%§
False Negatives = 23/43 (53.5%) True Negatives = 108/129 (83.7%

Hits = 128/172 (74.4%) Misses = 44/172 (25.6%)

Table 22

Prediction of grade one academic standing using the Test of Visual-
Motor Integration. .

VMI Grade One Psrformance _
- Low (3-8) Average (9-11) Superior (12-15) .Total
At Risk - : 0Nyl
1 . 12 .

(4-8) 3 (30.2%) (10.1%) 1 26
l(\;:n ° 27 (62.8%) 56 - (57.4%) 18 101
Superior. PN
(12-18) 3 (7.0%) 24 (32.5%) 18 45

| 43 ¥ 129 172

#

*The average and superior categories are grouped for the calculation
of these percentages.

True Positives = 13/43 (30.2%) False Poeitives = 13/129 16.1%
False Negatifes = 30/23 69.8%) True Negativ;: - 116;129 289.913
Hits = 129/172 (75.0%) Misses = 43/192 (25.0%) -



Table 213

Prediction of grade one academic standing using the Metropolitan
Readiness Test.
4

-

MRT ’ ' Geade One Performance

Low (3-8) Av;aragg (9-119 * Superior (LZ-IQ)G.,TM

~_

2‘;0’_‘“12‘)‘ 24 (55.8%) 12 (10.1%)" 1 57,
?z;fgg'; 19 (w.2%) 72 (73.6%) 23 s
?ggf;;;r 0 8 (16.3%) 13 ° 21
43 129 172

Q

The average and superior categories are grouped for the calculation ,
of these percentages, . ,

True Positives = 24/43 (55.8%) - False Positives‘= 13/129“? o.1%g
False Negatives = 19/43 (44, 2%) True Negatives = 116/1297(89.9%
Hits = 140/172 (81.4%) Misses = 32/172 (18;6}2

%

-~

Py



CHAPTER §

Discussion and Conclusions

-

The purpose of this study was to‘exanine the use of teacher

evaluations, certaln psychénetric devices and a specific readiness

-

test in the prqdiction of grade one academic achievement. There
were two mailn focii: 1) to invostig#te the relationship betwsen
the various predictor and criterion variaples, and 2) to ascertain
the relative accuracy of prediction which would result from leloy-
ing any of these procedures. A step-wise multiple regression
procedure was used.to determine which variables were significant
predictors and which were, in fact, redundant; a classificational
analysis was used to look at the question of predictive efficiency.
The results of this stu@y revealed that the procedures ‘under
investigation wers all significantly correlat;; with ;he criéerlon
variables (MRT, Grade 1 academic standing). Furthermore, a
stronger relationship was noted for girls than for boys. However,
the simplevcafrelations at no time accounted for more than 42% of
the variance and,although using the predictor variables in multiple
.correlation d_id increase this figure, even the most significant
regult, the multiple corpelation w1t$ grade 1 academic standing for
for\girls (Rw,748), accounted for only 56% of the total variance,
These results indipate that the predictor variables do not possess
sufficient predictive validity to warrant their use sither singly

or in combination in making placement decisions about individual

85
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children. The results of the classificational analyses
support thils conclusion. ‘

The remainder of this chapter is divided into two parts:
1) a discusslion of these results and their implications, and

2) recommendations and suggestions for further research arising

from thils study.
A4

Discussion and Implicatlons

Sex differences noted by a number of researchers (Feshbach
et al., 1977; Keogh & Smith, 1970; Shipp & Louden, 1964) were
also evident in the present study. Glrls were significantly
younger than bofs and, in spite of this age dlscrepancy, gen-
erally scored higher on all of the varlables, There were sig-
nificant differences in teacher evaluations (both on the simple
rating scale and on the PRS), two of the paper and pencil tasks
administered at the kindergarten level (GPST, DAP) and the aca-
demic standing at the end of grade one. The most significant
differences were found on the DAP test and subtest 3 qf the PRS
(personal-social behavior). Interestingly, boys and girls did
nqt differ significantly on the VMI.

The question as to why some cQ}ldren succeed and others
fail and,offshoots of this question, why boys outnumber girls
in learning disabilities classes and, more specificalli in terms
of this §tudy, why girls seem to be more proficient in school

oriented tasks have frequently been raised but, to this re-

.searcher's knowledge, no completely satisfactory explanation{
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i
has as yet been offered.
Y‘Q\
‘ :.xy prevalent in much recent research relates

academic‘iniformance to the maturation of the central nervous
system anéunére specifically to left hemispheric and cross-
modal functioning. In terms of this theory, the results of
the present study would seem to indicate that girls'central
nervous systems develop more quickly than boys'. Thls con-
clusion seems reasonable in light of the fact that in the area
of physical/érowth as well girls precede boys. On the other
hand, neurological development may not follow the same pattern
as physical deve}opient. vBoys in other cultures (Japan for
example) seem té'aevélop intellectually gt very early ages.
Perhaps speculation as to the reasons for these noted sex dif-
ferences shéuld not be terminated too readily. As Keogh (1974)
points out:
We are uncertain a; to the importance of etiology, symptom
patterns, and prognosis, We have designed and implemented
programs which are often confounded and confused. We rely
on enthusiasm and faith instead of hard thinking and real-
istic evaluation....The real problem is that we don't know
why or for what reasons fallure or success occur. (227-228)
‘In keeping with this philosophy, s;;culation as to a possible
expianation for these noted sex differqnceé will be elucidated
here and related to the discussibn which yill follow,
Tq; fact that girls generally receive better scores on
paper and pencil tasks especially at an early age may be related

to a practice effect. In our society, girls are far more likely

than boys to be using crayons, scissors, glue and the like from

a very early age. For many boys, kindergarten may be their
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first exposure to such' demands., In addition to pure awkward-
ness with the "tools of the trade", so to speak,\a lack of
motivation is also often evident. It would seem, from this
researcher's observations, that boys might rather produce
’three dimensional models with blocks, lego, or tinkertoys

than symbolic representations 1in twg‘dimensional space, The
DAP, for example, may have been exscuted in a perfunctory man-
ner by the boys as it held litth 1nterest'for them whereas

the girls may hav; taken a great deal more time to produce

an aesthetically pleasing result. In other words, as Keééh (1971)
cautioned, success may indicate an ability but fallure does not
necessarily indicate lack of ability. The fact that on the
VMI, a more highly structured drawing task, performance was
essentially the same for boys and girls may partially support
this thesls., DPerhaps if the task had been to produce some sort
of structure out of lego, the boys would have scored signifi-
cantly higher than the girls.

The foregoing discussion 1n no way negates or denies the
role of left hemispheric and cross-modal glnctioning in such
tasks as reading; writing, and spelling. It is simply advanced
as a possible explanation as to why girls, even at a younger
age, seemingly find these tasks easier than boys, The dif-
ferential development of the central nervous system may not

so much be a product of time as of practice. The fact that there

was no significant relationship between age and end of grade one
I4

A/
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academic standing elther éor boys or for girls and that dif-
ferences between boys %nd girls seem to attenuate over time
lends credence to this theory. . _

The paper and pencll tasks administered td the kindergarten
children then are likely biased in favor of the girls. Indeed,
due to the hypotﬁ:sized "practice effect™ girls' scores may be
inflated to a simllar degree that boys' scores are deflated.
However, in that such tasks reflect a basic orientation of the

~school system in general, they are likely to be quite pre-
dictive of future performance. A glance at the correlation
‘Fatrix for the total group (Table 14) indeed reveals signifi-
cant corgelatiSns with grade one academic standing for all such
varlables. The correlations, ranging from .37 to .50 are similar
to fhose reported by other researchers (Duffey, Ritter, & Fedner,
1976; Feshbach, Adezlman, & Fuller, 1974; Flynn & Flynn, 1978).
Calculating.the correlations separately by sex, however, reveals

_somewhat stronger relatinships between predictor and ériterion:}

for girls than for boys (r range for boys = .32 to .43, for

girls the rangé is from .37 to .56). fg keeping with the theory

expressed previously, papef and pencil tasks may be a more ac-

curate (perhaps somewhat inflated) representation of girls'

basic visual-motor integration skills in that they are familiar

with such activities and generally quite motivated to carry.

them out., The same may not be true for boys whose initial per-

formance 1s possibly negatively influenced by general lack of

.

I3
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interest in and experience with such activities. Furthermore,
exposure to these tasks over the kindergarten and grade one
year likely results in rapid changes in skill level for boys
wheﬁgas girls' skills in these areas likely remain fairly

/ \
stable over this time period owing to the fact that they were
N

quite highly developed to begin with. ~ ;

The gecond instrument on which boys And girls differed
substantially was subtest 3 of the PRS, There were no sign;-
ficant differences on subtest 1 (auditory comprehension) and
the differences on subtest 2 (spoken language) did not achleve
significance at the .05 level, In other words, there did not
seem to be any differences between boys and girls in their
comprehension of language or 1n tﬁeir ability to follow oral
directions. On the other hahd, girls seemed to be somewhat
more able to express themselves verbally. These subtests were
equally strong predictors for both groups in térms of end of
grade one performance (Tables 15 &.16). It was on subtest 3
that the most significant difference in means occurred (P=.001).
Teachers perceived girls to be significantly more settled, to
display more school appropriate behaviors and”hence, as evident
from the scores on the simple rating scale‘as well, to be signi-
ficantly more ready to enter grahe one than boys, Interestingly,‘
the correlatiqns between subtest 3 of'the PRS and both the MRT
and the end of grade one academic standing were much stronger

for girls (.49 and .50 respectiwely) than for boys (.28 in both
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cases). In other words, teachers' perceptions about girls’
soclal-emotional development were more predictive than their
perceptions about boys. These discrepant correlations might
be due to blas on the part of the teachers or to a weaker
relationship between boys' behavior and future performance,

In this researcher's opinion there is no justificationlin as-~
suming that teachers, who are highly trained, sensitive and
professional individuals, are either unable or unwilling'tq
rate boys as accurately as girls. The explanation, then, must
lie in the second hypothesis, a weaker liﬁk between behavior

- and future perf ormncé for boys. As any preschool teacher
knows, girls and boys often exhibit totally different sets

of behaviors when they first enter the kindergarten classroom.
On the average, girls generally start out with many well
established school-appropriate skills and behaviors and their
progress continues in a consistent and linear fashion. M;ny
boys, on the other hand, come to kindergarten with untried
skills and inappropriate school behaviors. It 1s this group
of children who are probably most affected by the demands of
the new situation and undergo the most significant changes,
making predictions difficult and generally less accurate, As
with physical development, there are periods of rapid growth
intersbersed with plateaus. The apparent weaker link.between
behavior and performance for boys 1sllikéiy simply a reflection

of that tremendous potential for change so evident in young
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children. In other words, as Flynn and Flynn (1978) noted,
the problems related to prediction likely inhere more in the
nature of the child than in the instruments used. |

For all practical purposes, using the predictor variables
in multipls correlation did not significantly change the pre-
diction picture when the MRT was the criterion variable. Only
two variables, the VMI and the PRS, contributed significantly
to the multiple correlation when the total group was cohsidered.
When the groups were analysed separately by sex a third variéble,
CARE, contributed at a significant level. This variable was
included to test the hypothesis that children in dafcare would
perform differently from children in homecare. Interestingly,
boys and girls seemed to respond differentially to‘this condition,

)

The correlation between CARE and MRT results for boys was .20
(P = .027) and for girls it was-.25 (P = ,014). From these cor-
relations it would seem that daycare (i.e. the higher score on
the CARE varlable) was assoclated with higher scores on the MRT
for boys; whereas for girls, homecare (i.e. the lower score on
the CARE variabie) was related to higher scores on the MRT. As
the number of childreh in daycare situations was small (26 boys-
and 17 girls), interpretations ﬁust be made cautiously, but
these discrepant correlations are not inconsistent with the
theory previously elaborated. In other words, daycare, in
" that it is an institutional setting, imposes its structure and

limitations on the boys. before they begin -kindergarten thus
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giving these children a headstart, so to speak, 1n the process
of adaptation to the school learning situation. Girls, on the
other hand, seem to make better progress if they remain-fh their
home environment prior to entering kindergarten. Parh#ps they
receive more structure and instruction at home under the tutelage
of their mothers. Being constantly in the presence of their

most immediate sex role model possibly ensures an ongoing and
intense learning situation which is denied poys. .

IUsing the kindergarten variables plus the MRT in a Qu;tiple
correlational analysis with grade one academic standing as the
criterion increased the explained variance substantially from
roughly 33% to 52% (total group). Although, as expected, a
higher correlation‘;as achieved for girls than for boys, there
was essentially, no difference in the order in which the variables
entered the equation, In all cases>(totai group, boys, girls)

- the MRT was the strongest predictor followed by the PRS. When
the group was considered as a whole the VMI made a significant
contribution to the overall correlation as it did. in the case of
the girls. From these results it would appear that each type of
predictor variable under analysis in this study (teacher evalua-
tions, psychomgtric procedures and readiness tests) contributed
relevant information to the tatal prediction equation. Although
in the case of the boys only the MRT and the PRS wers signif&-
cant predictors at the .05 level, the VMI was. the thirﬁ variable

J

to enler the equation.



Although it was evident from the correlational analyses
that using these predictor variables would not yield highly
accurate predictions, classificational analyses were undertaken
in this research study to clarify wher; prediction errors would
occur given a specific set of criteria. The results indicated
that, of all the predi-c‘:-{;r variables, the PRS and the MRT
tdentified the greatest percentage of children (53.5% and 55.8%
respectively) who had subseqient difficulties and made the fewest
prédiction errors. The accuracy of predictlon, pqwever, was
far too low to justify using the results to make placement
decisions about individual children. If labeled "at risk"
by either of these 1ns£;uments, there was still almost a 50f50 ,
chance that the child would achlieve in the average raﬁge by -the
end of grade one. "In addiiion, roughly 45% of those children
who had subsequent difficulties were not 1dent1flea by these
instruments. Although these redults were somewhat stronger than
those achieved by Feshbach et al. (1974) using both the SRS, #

- teacher rating scale, and a modified version of the Predic;ive '
Index (See Tables 1, 2, & 7), they were much less‘impressive
than those of a number of other researchers including Jansky
and de Hirsch (1972) and Satz et al. (1976) who used a battery
approach to prediction (Tables 6 & 9) and Lessler and Bridges (1973)

who used single readiness tests as prsdictoré (Tables 3, 4, & 5).



Recommendations and Suggestions for Future Research

The results of the present research study support the findings
of those earller investigations which found significant relation-
ships between task performance in kindergarten.and %ater academic
achievement. However, the regression and classific#tlonal analyses
which were conducted bring intao quéstion the'ﬁtiiity of such infor-
mation. It is evident that, in spite of.sigﬁificant correlations
bstween predictor and criterion variables, there would be a large
margin fof error if any of the instruments under investigation
was used.to make actqal placement decisions about individual kinder-\
garten children. In this study the fewest prediction errors were
ﬁade for those children who scoréd in the superiof range on the
early predictors, Almost all-of these cﬁildren scored in the
average or superior range at the end of grage one. In other
words, if a child 1s doing very well in kindergarten the possibility
of falling into the "at risk”™ group in grade one is very slight.
Similarly, children wﬁo performed at tﬁe lowest level in kinder- ,
garten were not likely to be superior students by the end of grade
one, however, there was a- strong possibilitx that they would fall
in the average group. With those children predicted to be "average”
the greatest proportion (about .66) indeed fell in. the average |
range a yeﬁr'later. The remaining third, however, was about
equally divided between the "at risk" and the "superior" groups.

Perhaps the time‘has come to reevaluate our need to predict

the future. Although it might be comforting to know that using
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‘Campbelltown Elementary School 111

February 18, 1982.

To: Sherwood Park Elementary School Principals-

Dear

I have been with the County of Strathcona for the past three
_years as a guldance counsellor at Campbelltown school and am pre-
sently attempting to complete my degree in school psychology. My
thesis topic recently been approved by the Department of
Bducational Psfchology at the U. of A, and has received tacit
agproval of the school board, subject to acceptance by individual
principals. .
< In this regard I am forwarding you a copy of my proposal and
requesting your asslstance, I need eight to ten classroom group-
ings of kindergarten children enrolled in the EZnglish language pro-
gram. The study has been designed so that classroom routine would
only be minimally affected. Testing would take. place late in April
or early in May. Should you have any further questions please feel
to contact me at U67-5143.

Should you be interested in having your E.C.S. students’in-
volved in this study, please complete the form below and return
it to me as soom as possible. Your support in this matter is

greatly appreciated.
Yours truly,

4

School - . .
N
Total number of E.C.S. children enrollen in the English Language

program

(Prircipal)
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3
FProm: Mrs. Betty Nadon, Counsellor, Campbelltown School.
. a 4
\ _. .
‘

Re{ Kindergarten-Grade 1 Prediction Study

At last this stud'y is nearing completion. 1 am now requestin‘ the
c}assroom teacher to rate each ciild in terms of his general per-
formance ln the areas of: reading, written and oral language,
co-putation and social—embtional behavior. . ' .

* LT“

Detailed directions for the completion of this task are’ enclosed
and should be studied before any attempt is mable to complete the
lists, Although it is not expected that this shpuld be an arduous

task, it would likely be appreciated by the teachers and would possibly

increase the reliability of the results 1f your counsellor could
aé%ist in the completion of the forms. p
w7
Thank you again for your continued interest in and support for
this project: . , | -
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Kindergarten-Grade 1 Prediction Studys Guidelines for the

completion of the March Perflormance Ratings

»

1. In each of the subject arepé decide whether the child would
best -be described as “average”, "below average” or "abeve average”
and assign a number as 1nd1catedYbelow.

2. Reconsider those children to whom you assigned a rating of 2
(below averags) or 4 (above averaée) and decide vhether any of them
is decidedly inferior or superior to the rest of the children in
either of those groups. If warranted place an asterisk (* ) in

the column next to the original rating. QNOTE: Except in rare
instances no more than 2 or 3 children out of a group of 25 would

be expected to fall into either of these two exireme categories.

/

Ratings s
Below Average..2

Average........J
Above Average..l

Clarification: A rating of 2 followed by an asterisk (2% ) would
designate the lowest children in the class whereas a rating of 4
followed by an asterisk (*4 *) would identify the superior group.
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(Appropriate School Letterhead)

Dear Rgrents:

The school board has granted Mrs. Betty Nadon, counsellor
at Campbelltown School, permission to conduct a research project
involving kindergarten children. Our school plus three other
Sherwood Park schools have agreed to particiﬁate.

The study requires that the cﬁildren carry out three separ-
ate drawing tasks. They will be done 1in the classroom on a small
group basis under the supervision of the teacher. The children
will not be identified individually in the study. Only group
information 1s required.

The purpose of the study is to attempt to verify if and to
what degree age factors, visual-motor skills and/or teacher ob-~
servations are related to overall academic readiness. The results
abtained from the kindergarten sampling will be compared with first
grade core testing results in the fall. The study should be com-
pleted by Christmas, 1982. A cqpy will be avallable at the school
should you be interested in the results.

If you have any concerns or questions regarding this project
please feel free to contact Mrs. Nadon at L467-5143,

1

Yours truly,

Classroom teacher

Principal
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Differences in Means (Moved versus Nonmoved)
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variable Moved Nonmoved F P Level
Age 69.95 70.23 .093 . 760
GPST 9.23 9.05 1.629 .203
DAP Raw Score 17.59 15.66 2.419 .121
DAP IQ 96.95 93.35 1.474 .226
VMI Raw Score 10,36 10.18 172 2679
VMI Age 68.95 68.10 .228 L6
VMI Discrepancy 24.00 22.91 .357 .551
PRS Total 37.59 37.81 .016 .901
PRS Sub. 1
Aud. Comp. 12.23 12.73 .532 466
PRS Sub, 2
Spoken Lang. 12.32 12,70 . 369 . S
PRS Sub. 3
Pers.-Social  13.05 12,37 1.213 .272
2.09 2.14 .130 .710

Rating




