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ABSTRACT

‘This study was conducted in order to develop and
evaluate a systematic screening method which could be used by
counselors and school psychologists in the identification of first
graders showing characteristics generally associated with learning
disabilities. The study was conducted within three Title I schools in
a large sourthern metropolitan school system and the method, believed
appropriate for culturally different first graders, is generalizeable
to other populations. The research was based upon a sample of 70
children, including 40 subjects who produced positive screening
results. The screening battery composed of the Metropolitan Readiness
Test, the Slosson Drawing Coordination Test, and the Wepman Auditory
Discrimination Test was administered by teachers and school
counselors. Test results were interpreted in terms of cut-off points
and a hypothetical "diagnostic" profile. After eliminating metnally
retardate suspects, 40 "diagnostic" subjects were identified. All
subjects screening positive, together with a comparison group of 30
subjects drawn randomly from the original population, were further
evaluated with the Wechsler Intelligence Scale for Children and
Frostig. In addition, the classroom teachers rated each subject on a
rating scale specially designed to reflect classroom performance
factors believed to be characteristics of learning disabilities.
Alpha and beta error analysis between the three sources of data“
showed total errors ranging between 14 and 18 percent. Analysis of
variance indicated significant differences between 18 of the 28 major
variables in the study. (Author/JdH)
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A SCREENING METHOD.FOR EARLY IDENTIFICATION
OF LEARNING DISABILITIES*

Introduction

A growing segment of the literaturz on learning disabil~
ities is stressing the importance of early identification of
children who are likely to experience difficulﬁies shortly
after entering the first grade. Keogh (1970) reports that the
academic problems generated by learning disorders are noted b&
secondary, upper elementary, and primary school teachers. A
consensus of research agrees that difficulties in learning do
not "develop suddenly nor capriciously" and that "early identi-
fication is critical (p.310)." Bannatyne (1971) concurs the
urgent need for early screening:

It is worth emphasizing, égain, the need for screen-
ing tests in the first grade which isolate potential
learning disability cases and enable them to be taught
correctly in the first place (p. 706).

Moreover, legislation found iﬁ states such as Tennessee
stipulates the availability of a special curriculum via special
education classes for those children with exceptional learning
difficulties. -

-The literature relevant to screening for learning disa-

bilities points to some fairly consistent patterns in the

psychometric results obtained on the psychological tests which

*This paper is a modification of the senior author's
doctoral dissertation "Screening for Learning Disabilities
among Inner-City First Graders." The University of Tennessee,
1973. )
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have been predominantly used by school psychologists. Frostig
(1969) selected a test battery for her own use in a program of
educational therapy conducted at the Frostig Center. Tﬁe
battery included the WepmanlAuditory Discrimination Test, the
'ITPA,’and the WISC. The fourth téSt was her own Test of Devel-
opmental Visual Perception. She reported that scores on the
Information and Compfehension subtests of the Wechsler Scale
(WISC) (Wechsler, 1949) suggested the extent to which auditory
and visual perception affect the conceptual procésses involved
in the subtests. She found the Coding subtest to be of parti-
cular significance and cited Tyson (1961) who found £hat a low
score on Coding, a visual-motor task, was associated with poor
performance in reading{ writing, spelling, and computation.
Further, the study indiéaﬁédﬂthat children with severe learning
difficulties "score high on Comprehension, have at least average
Information scores, (and) show no difficulties on the Similari-
ties subtest (p.22)." Hunter, et al. (1971) studied group
differences on the WISC between non-readers and a control group
of children who read at age-grade level. They found that the
non~readers' inability to focus upon anything for a sustained
period of time was reflected in low scores on the WISC Digit
Span, Arithmetic, and Coding subtests. Significant differences
were ascertained between the two groups. The authors suggest
that "the most apparent characteristic of the (non-reader) is

his deficit in attention, concentration, or immediate memory

(p-575)."
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This study was conducted in order to develop and evaluate
a systematic screening method which could be used by counselocs
and school psychologists in the identification of first graders
showing characteristics generally associated with learning
‘disabilities. More specifically, the intent was to locate those
tests in a screening battery which would best identify children
who would have a high likelihood of producing those psychometric
results on the WISC and the Frostig Developmental Test of Visual
Perception (Frostig, 1963) which have frequently been found in
the protocols of children with learning disabilities. For this
study, it has been assumed that the results of the WISC and
Frostig reflect those visual and auditory functional impair-
ments which are characteristic of learning disabilities.

The evaluation involved an analysis of the psychometric
results obtained from the psychological battery and an assess-
ment of the subjects' classroom performance by means éf teacher
ratings.

Although this study was based on a sample of culturally
different children, the method may be generalized to the general

population of first graders.
METHOD .
Selection of Tests

Screening Battery

The selection of the screening tests administered in

this case was influenced by the time limitations usually



present whenever pupils must be identified for placement in
special classes. At such time, the participation of teachers
and counselors is actively sought and generally available.
Therefore, the various tests and batteries included in the
4écreening phase were administered by teachers and counselors.
The school system within which this research was carried
out requests group administrations of the Metropolitan Readiness
Tests (MRT) by first grade teachers for the assessment of the
readiness level of each child entering schooi. Thé six subscales
comprising this instrument sample a variety of curriculum
related readiness skills and pre-supposes a number of basic
functional competences for creditable responses. Each subscale
item requires differential reséonses to auditorially or visually
éresented stimuli throughout graded levels of difficulty.
Other screeniné battery instfuments administered by
school counselois met the following characteristics.
1. Specialized psychological training was not
necessary in order to obtain a valid admini-
stration.
2. The administration time was less than five
minutes for each instrument.
3. The administration and scoring.was relatively
gimple and objective.
4. Some of the instruments were capable of

administration to small groups.
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5. The instruments indicated possible deficits

in either visual of auditory discrimination.

In view of these specifications, the Slosson Drawing
Coordination Test (Slosson, 1963), and the Wepman Auditory
Discrimination Test (Wepman, 1958) were selected for adminis-
tration by the counselors. These instruments, together with
the Metropolitén Readiness Tests (MRT) comprised the screening
battery intended to assess relative degrees of school readiness
with respect to visual-motor coordination, and visual and

auditory discrimination.

Psychological Battery

The function of the screening devices is to provide pre-
liminary information upon which the psychological staff member
may base the dccision to test further. 1In this study, the
data obtained from the screening instruments was examined for
deficits in wvisual and/or auditory discrimination and for indi-
cations of an uneven developmental rate in the acquisition of
readiness skills.

For the cases when individual psychological testing was
administered, the protocols were examined with reference to
some of the criteria held to be representative of some of the
characteristics generally associated with children who have
learning disabilities. Because the study focused on subjects
enrolled in the first grade and in view of the research data

from Frostig (1969) and Hunter et al. (1971) the Wechsler
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Intelligence Scale for Children (WISC) and the Frostig Develop-
mental Test of Visual Perception (Frostig) were selected to
compose the psychological battery. The psychometric criteria
sought in this instance weie:
1. A Verbal or Performance IQ of at least 80 on
the WISC.
2. A definite scatter or difference of five or
more scale score points between any subscales
of the WISC.
3. A minimum difference of 15 points in either
direction between Verbal and Performance IQs on
the WISC,
4. A Frostig perceptual age of less than five on two
or more of the five subtests of that instrument.
The presence of criteria Two or Three was considered to be
interchangeable. Both of them were not required in the same

protocol.
Subjects

The original pool of subjécts was composed of 354 six
year-old Negro children enrolled in all 12 sectioﬁs of first
grade classes located in three different public schools
(herein referred to as School A, School B, and School C). No
Caucasian children attended any of the first grade classes in

any of the three participating schools.



Procedure-

Screening

The administration of the Metropolitan Readiness Test
(MRT) to the 354 Ss was pruvided by each classroom teacher
and was carried out approximately two weeks after the begin-
ning of the schooi year. The following week, six counselors
administered the Slosson Drawing Coordination Test (SDCT) in

groups of three children at a time. The Wepman Auditory
Discrimination Test (WADT) was administered individually.
Figure 1 provides a flow chart of this procedure and of the
entire experimental design.

After the scoring of the SDCT and WADT, the data for
each of these two tests were sorted into two stacks depending
on whether or not the scores fell above or below cut-off points
which were set according to the considerations which follow.
Since the SDCT is a visual-motor coordination test, the
presence of a cultural bias was considered to be less likely;
therefore the cut-off point was selected according to the
norms specified in the manual.

The establishment of the WADT cut-off score was derived
from the mean of the population of Ss for the three schools
combined. The norms published in the manual were purposely
disregarded because of the likelihood of bias resulting from
the culturally different verbal model of speech to which the
Ss had been conditioned. The population mean of 12 errors

was selected as the cut-oif score for the WADT.



‘uTSep YoIeesad ayjz JO 3IIBYD MOT]

*1 2an31yg

POIJTIUaPY 30N

*$3972w03 03

*E0OlISERId
aeindex ul ﬂ

{TeN "1

s3IInNssx

atisoulnyp

sATaT60d
Supnoys
300 5§

Apnis 3o 300
*uoj3IepinIes

oIuem 3O
peIdsdsns s§

*pd _1v120ds
Ul pedeid s3INc0x
oyisoulrrp
g2eK $3 eataysod
Sugaays sg

®ouTRIOFI0g
wo0Is8¥Td 3O

Jupavy Seydmel

*S13YIBII O3
POIFTIUOPT 30N
[ TIT117¢]
3s(ndes vy

st T2

*“s10yd¥03 03
PeTFIIUIPT 30X
®WOOASEW]D
awralex uy

st 221

Tojiwpawiax
Tviuea

30 peaded
-sns 300 §§

wopIsx W

88 ST jo0
uoT3d0Tey

wopusl kL )
5 ST Jo
| wogade 108

| S—

Jugod
330-302
eacqe 1§

mﬂnok ssou
~ypvoy uwiyrod
*0130) QITA

Jugasey

we3sks (ooyds
£33 syydeop

uy syooysds

1 oT3yL uy po
~Jl0aNg $10p849
L1Td ¥5S 0

004 TWuIdFI0




o ® ;

The Ss with SDCT scores below 85% were examined, one at
a time, with respect to their performance on the WADT and MRT.
Particular attention was given to the profile delineated by
thdfscores on the six subtests and the Total score of the MRT.
'Emphasis was placed on

1. An average or above average score on the

Listening subtest.
2. A below average score on the Matching and
Copying subtests. |

3. A Total MRT score preferably below, 38.
The rationale attaching diagnostic signifiéénééﬂto scoreé on
the Listening subtest was that successful performance on fhis
task primarily reflects general intellectual competence rather
than any specific factors associated with differential charac-
teristics of learning disability. The Matching and Copying
subtests, however, assess visual perception in the reéognition
of similarities and visual-motor control. Below average per-—
formance on these tests was interpreted as indicative of the
types of deficits encountered with children having learning
difficulties. Finally, a Total MRT score which was below
average was interpreted as an index of subnormal development
of readiness skills,

The means of the MRT subtests and Total had been com-
puted from the population of scores for each school prior to
the individual analysis described herein. Figure 2 illus-

trates the type of profile sought in the selection of Ss.
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If a S with a score below the cut-off on the SDCT demon-~
strated the desired profile characteristics on the MRT, the
performance on the WADT was recdfded and the S was scheduled
for administration of the psychological battery.

The same procedure was followed for the stack of WADT
containing more than 12 errors. The same MRT profile and
Total score criterion were instrumental in the decision to
test further, and the SDCT scores were recorded as described
previously.

During this sorting out process, some Ss presented SDCT
scores markedly below the majority of the others and/or
markedly high on the WADT scores. The drawings on the SDCT
for some subjects were unscorable and some WADT performances
were invalidated because the § had not differentiated his
answers and therefore had been unable to discriminate any of
the phonemes. In these cases, the performance on the 'MRT was
examined for the presence of aysuspected vefy 16w érofile and
a very low MRT Total score. In all instances, when the above
criteria wgreAfound the Ss were taken out of the study for
suspected mental retardation. A total of 38 Ss from the three
schools was thereby excluded from the research.

The screening procedure identified 40 Ss for further
testing with the WISC and the Frostig. 1In School A and School
B, the Ss whose psychometric results on these tests were diag-
nostic {N=23) received a special education placement while Ss

from School ¢ (N=17) who had been identified and could become



eligible for a LD class remained in their regular classroom

12

placement. This situation presented the possibility to ran-

domly select Ss from School C to compose two non-diagnostic

groups and have them in classrooms with diagnostic Ss without
'identifying group membership to the teachers.

The non-diagnostic groups were selected in the following
manner. From the remaining two stacks of SDCT and WADT which
had non-diagnostic scores, the §§qfrom School A and School B
(N=189) were removed and the 87 remaining Ss wefe listed as
they appeared in the final stacks. The names on that list
were numbered from 1 to 87 and, with the use of a Table of
Random Numbers, 15 Ss were randomly selected for further test-
ing with the WISC and the Frostig. This group was labeled T, -
Another group of 15 Ss (Tz) was alse randomly selected for the
only purpose of being evaluated by their teacher at some later
date. The total array of 70 Ss, then, included 40 §§ whose
screening test results were diagnostic, plus 15 Ss in Ty and

15 Ss in T,.

Psychological Testing

With the exception of the Digit Span, a complete WISC
and Frostig battery were administered to each of the 40 Ss
identified by the screening procedure and to the 15 Ss (Tl)
zandomly selected. A resulting group of 23 Ss constituted the
third group in the study, or T3. The 17 Ss in the last group,‘
Ty attended School C and remained in their regular classrooms.

The Ss from T; were also tested and also remained in regular




® @ 13

classrooms.

Teacher Ratings

Toward the end of the first semester, the 70 Ss from
Tl' T,, T3,.and T4 were rated by their teachers on selected
aspects of classroom performance. A 5-point rating scale was
specially designed to assess 10 characteristics of performance
on behavior generally associated with learning disabilities
(Appendix A). An interview was held with the six teachers whose
students participated in the study and each S was scored on
each of the 10 items.

The four teachers with Ss in Tl} T,, and T, did not know
which of the subjects had been identified as showing character-
istics generally associated with learning disabilities. How-
ever, the two *eachers of T3, Specia; Education teachers who
taugh.t the 23 Ss identified in this study,were well aware of
the Ss' classification. -

Each item of the rating scale was assigned values rang-
ing from one for "Poor" to five for "Excellent." Therefore,
three points were assigned to an item if the performance or
behavior of the Ss was judged by the teacher to be generally
comparable to that of an "average" first gradér. This pro-
cedure provided a total rating score ranging from 10 to 50
with a mid-éoint of 30 corresponding to an “average" first
grader's rating. A score below 30 was interpreted as con-
siétent with a pattern of classroom performance and behavior

shown by children with a learning disability.
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The purpose of this rating procedure was primarily to
estimate the amount of alpha and beta errors resulting from
the identification strategy developed in the study. Secondly,
it provided information with regard to the degree of relation-
ship existing between classroom performance as judged by teachers
and the psychological variables assessed in this study.
Thirdly, it permitted the evaluation and confirmation of mea-
surable differences between children with and children without

characteristics generally associated with learning disabilities.
RESULTS

The statistical analysis was intended to:

1. Assess the effectiveness of the selection
strategy by determining the alpha and beta
errors between (a) the screening resulté and
the teacher ratings, (b) the screening results
and the specified psychometric criteria for the
WISC and Frostig, and (c) the WISC and Frosﬁig
and the Teacher ratings. |

2. Assess the differences between the control and
experimental groups on the Teacher ratings and

the variables under study.

Alpha and Beta Errors

Prom the original pool of 354 who were administered the
screening instruments, 38 Ss were tentatively‘suspected of

mental retardation and dropped from the study, 40 Ss who had
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obtained deficit scores on the screening instruments were tested
with the WISC and Frostig, and 30 Ss with non-diagnostic scores
were drawn at random from the remaining 87 Ss in School C. The
teachers rated all 70 Ss selected in this manner. The amount of
‘errors and correct identifications are summarized in the 2 x 2
tables below. The + sign indicates scores obtained below the

cut-off points or in the diagnostic direction.

Teacher Ratings . Teacher Ratings
+ - + -
+ 37 3 40 U‘+ 53% 4% 57%

= 0
o - 7 23 30 o - 10% 33% 43%
N 3)
3] 0
w

44 26 70 63% 37% . 100%

The 2 x 2 table on the left indicates the frequencies, and the
one on the right the percentages. The screening instruments
identified 60 of the 70 children correctly or 86 percent
according to teacher rating criteria. The alpha errors or
false positives represented 4 percent (3 Ss) of the population
and the beta errors were 10 percent or 7 Ss.

The next step in the assessment of the effectiveness of
the screening devices was to determine how many of the selected
Ss would have WISC and Frostig results meeting  the specified

criteria (p. 6). For this computation, a total Frostig scale
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score of 42 was selected because it represented the best value
possible in keeping with the Frostig criteria of two or more
subtests below age equivalence. The results are as follows,

with + signs again representing scores obtained in the diagnos-

tic directions:

WISC and Frostig - WISC and Frostig
+ - + -
L
ot 32 8 40 o + | 58% 15% 73%
ks ks
S o
0 0
0 o
H- 2 13 15 H - 3% 24% 27%
n w

34 21 55 61l% 39% 100%

The psychological battery was administered to 55 Ss and the data
indicated that 10 WISC and Frostig protocols, or 18 perceht of
the sample, did not meet the criteria. The largest amount of
error was in the direction of the faise positives which repre-
sented 15 percent of the total errors. The remaining 82 per-
cent of the Ss identified with the screening instruments met
criteria generally associated with placement in a first grade
Learning Disabilityiclass.

To compare the effectiveness of the psychological
battery with that of the screening instruments, the same pro-

cedure was carried out with the 45 Ss whose WISC and Frostig
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were diagnostic. These were compared with the Teacher ratings.

The results are summarized in the 2 x 2 tables below.

Teacher Ratings Teacher Ratings
+ - + -

o )

ol )

) u .

o+ 29 3 32 o + 64% 7% 21%

¥ B

'

E §

g - 3 10 13 - 7% 22% 29%
)

) 0

g :

=

32 13 45 71% 29% 100%

These results are similar to those obtained with the screening
instruments. The alpha and beta errors total 14 percent and
the psychological criteria agree with the teacher ratings in
86 percent of the cases. From the 55 Ss who were administered
the screening instruments, the psychological battery énd who
were rated by their teachers, 2 Ss were, throughout the proce-

dure, false positives and 1 § was a false negative.

Group Differences

Analyses of variance were computed on all the variables

in order to ascertain the areas on which the groups differed.

Means and standard deviations of all the variables were tabula-

ted and are located in Appendix B and the analyses of variance

and Tukey Tests for the study variables are listed in Tables I and II.
The analysis of variance for the ﬁistening subtest of

the MRT did not indicate any differences between groups
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5’ T3 , and T4.

had been based, in part, on a Listening score near the average

Ty + T The selection of Ss for further testing
score established in each school. The school means were not
significantly differeat, therefore differences among ¢/roups
were not anticipated.

On the Matching and Copying subtests of the MRT and the
Total MRT scores (Table I), the same gfoups_were significantly
different at the 1 percent confidence level. The Tukey (hsd)
test determined .01 level differences between Ty + T and T

2 3

and between Tl + T2 and T4. There were no significant differ-

ences between T3 and T The symbol m in Table I refers to the

4
mean of each group and the location of no significant differences
is underlined. Since scores on these variables were determinants
in the MRT diagnostic profile and a cut-off point at the school
mean had been instrumental in selecting the Ss (p. 9), the sig-
nificant differences between the means of the diagnostic and
non-diagnostic groups had been anticipated.

The analysis of variance on the WADT did not indicate
any significant differences between the three groups. The
selection procedure had specified a cut-off point of 12 errors;
however, inspection of the means on the three groups indicated
small differences which suggested that the cut-off point was
inadequate in differentiating groups.

The last instrument of the screening battery was the

SDCT. The analysis of variance determined significant differ-

ences between the groups at the 1 percent level. The Tukey



‘ ' O 21

test located significant differences (p<.01) between the means
of the control groups and those of 'I‘3 and T4. Therefore, the
cué—off point of 85 percent or 2 errors did provide a substan-—
tial amount of discriminaﬁzéh.amo;§“£ﬁe Ss in thé original pool.

Finally, the Teacher ratings éléo discriminated among the
70 Ss who were evaluated by their teachers.

The other variables in the study were also analyzed for
the presence or absence of significant differences between the
groups. The information was sought in order to fﬁrther ascertain
the areas of skills and abilities where the groups may have
differed.

The results of ' the three subtests of the MRT not empha-
sized in the diagnostic profile (Word Meaning, Alphabet, and
Number) suggested that two of the three (Alphabet and Number)
could provide alternate or additional information during the
first phase of the selection.

The WISC contributed 13 variables to the study. The
analysis of variance pointed out significant differences,
either at the 5 or 1 percent level, on seven of these, and
on four of the five Frostig tests (Table II).

In summary, the analyses of variance computed on all the
variables in the study indicated statistically significant dif-
ferences between the diagnostic and non-diagnostic groups on
the diagnostic variables of the MRT. The selection of Ss with
respect to their score on the Listening ﬁubtest, however, was
designed not to create differences between these groups, and

the analysis of variance did not indicate any significant
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departure from equality. The scatter criteria on the WISC was
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substantiated with statistically significant differences on four
of the subtests, Vocabulary, Arithmetic, Picture Completion, and
Coding, Although all the §s in the diagnostic groups met the
‘criterion of one IQ score 80 or above, there were some signifi-
cant differences indicated in the Full Scale IQ an. che Verbal
‘and Performance components. Finally, statistically significant
group differences were ascertained on four of the five Frostig
subtests. These differences substantiated the ciiteria of two

or more subtests below age level.

Actuarial Composite Score pnalysis

The purpose of this analysis was to investigate the
potential utility of a composite score which might asgsist the
psychological examiner in differentiating individual Ss who
appear to be at a relatively high-risk level from those who may
only be at a low-risk level of learning disabiliﬁy.

The group profiles of WiSC subscale scores presented in
Figure 3 graphically describe the differences in group means
which were found to be statistically different at the .01 level
(Vacabulary and Coding) and at the .05 level (Arithmetic and
Picture Completion). This pattern corresponds to subscale low
points recently identified by various authors as being sensitive
to learning difficulties (McLeod, 1965; Frostig, 1967; Hunter,
1971; Bannatyne, 1971). 1In addition, the present study identified
tﬂé fourth and fifth Frostig subtests as.host strongly differen-

tiating between Ss who obtained diagnostic or non-diagnostic
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score patterns from the screening .nstruments (Figure 4). These
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findings suggesced a further analysis of study data to relate
screening results and teacher ratings to a composite score
derived from this set of WISC and Frostig subsScales.

To this effect, the 70 Ss in the 4 groups were regrouped
on the basis of the nurher of diagnostic screening scores they
had obtained. Diagnostic Ss were so labeled if they had three
or nore screening scores below the original cut-off. Those with
less than three "diagnostic" scores were assigned to the non-
diagnostic group (Tl). The Wepman results were omitted from this
procedure because the research had shown that the original cut-off
did not discriminate among the groups. The regrouping resulted
in a loss of one S and a gain‘of 7 Ss to T,.

| Two preiiminary composite scores were derived fbr each
S who received a WISC and Frostig adﬁinistration. The first
score consisted of the sum of the scaled score values obtained
by an S on the Arithmetic, Vocabulary, and Coding subtests of
the WISC. The second score resulted from adding the fourth and
fifth Frostig subscale scores. Frequency distributions for these
scores, according to membership in either the diagnostic or non-
diagnostic screening group by each S, were constructed and a
cut-off‘score was set at one standard deviation below the mean
of the non—diagnostic group. The following results were obtained,
with the plus (+) sign indicating scores obtained below the cut-

off points or in the diagnostic directiorr.
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29 26

34

21

55

Screening

+

Composite Score (WCS)

WCS
¥ -
46% 16%
7% 31s
53% 47%

28

62%

38%

100%

In this comparison of results between screening and WCS,

the total percentage of errof;w(23 percent) is 5 percent higher

than the analysis (See p. 16, above) of alpha and beta errors

done on both WISC and Frostig (18 percent).

The rate of false

positives remains virtually the same (1 percent difference) and

the present analysis obtained this yield by purely actuarial

procedures.

+

Teacher
Ratings

WCs
+ -
28 12 40
1 14 15
29 26 55

Teacher
Ratings

+

wes

4 -
51% ‘ 22%
2% 25%
53¢ 47%

73%

27%

100%



The comparison of Teacher Ratings with the WISC Combined Score
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indicates 24 percent errors, 22 percent of which were false
positives in comparison to 14 percent errors with 7 éercengw‘
false positives on the previously deséribed alpha and beta
error analysis.

A similar analysis was conducted with a composite score

from the fourth and fifth subtests of the Frostig Test.

Frostig Composite Score (FCS)

FCS | FCS
+ - + -
) & )
A+ | 24 10 34 G+ |43% 18% 613
3 o
v . 2 19 21 wn . 43 35% 39%
26 29 55 47% 53% 100%
FCS FCS
+ - + -
+ ] 23 17 40 ot 42% 31%j 73%
o o a8
ok &3
o
vg- | 2 13 | 15 . 4% 238 | 27%

25 30 55 46% 54% 100%




The Frostig combined score analysis yielded higher pro-

30

portions of error than all the above analyses but the hypothesis
that unique discriminating power might be obtained by combining
the Frostig scores with WCS scores was suggested by the corre-
‘lational data (Appendix B, also Coury, 1973) and the results

of the analyses of variance. This hypothegis was tested in the
following manner. For each S, a combined composite score con-
sisting of the sum of each individual WCS and FCS scores was
computed. A frequency distribution for this combined composite
score was also nohstructed (Figure 5) with the cut-off set at one
standard deviation below the mean of the non-diagnostic group.

The alpha and beta errors were distributed as follows:

Combined Composite Score (CCS)

ccs | ccs
+ - + -

o+ |31 3 34 &+ | 568% 6% 62%
ks "
= o
o b
-] 4 17 21 O -1 7% | 313 38%
Pt 1]

35 20 55 63% 37% 100%




31

oo @ VO N T M AN~

LS

9s

s3so3qns 5Y3s0xJ pue JSIM WOIJ POATIDI 2I00§ muﬂmomeoo ¥ JO uoTIngrIlsIda

SS
4]

G 2anbtg .

dnoxb TTeI2A0 JO URBW MOTIG UOTIBTASP PIEPURYS SUO 3Fe 39S JFO-IND

sbuTiex xsayowsx oT3soudbeIqd = O

sjusumIlsuTr bvtueaaos Aq pautwaslsp se dnoxb o13souberdq +

il
>

sjusumI3lsuy butuoexos Aq pauTwxajzop se dnoxb oT3souberp-ucN

s91008 93Tsodwo)d

L w

w N
EZT068L 0

o€

> X €8

X} es

+ X XY [HDW

=< 0§

@ ®
@

C)CD (A
69(: 1€
O ¢

DD
€Y

(.Y ) ®X HPPHDO
X X @ G BD ®
X X -+ PO P ®
Y ®®
@D -
X @@
X s 1-

OOy > O N T M N~

Aouonbaxg




32

CCs CCs

+
+ .

34 . € 40 62% 11% 73%

P4

Teacher
Ratings

i
=

14 15 2% 25% 27%

Teacher
Ratings

35 20 55 64% 36% 100%

These results indicate that an aétuarial combined score analysis
based on the most discriminating subscales of the WISC and
Frostig produced the smallest percentage of errors obtained in
this study.

The WISC TFIIQ wcaus Of the diagnostic and non~diagnostic
groups were tcn points apart and statistically significant at the
.01 level of confidence (See Table II). To test the hypothesis
that the proportion of discrimination of individual cases
achieved in the combined score analysis may be attributed to
group differcnces in general intelligence scores, distributions
were preparéd for all WISC FSIQ, VIQ, and PIQ scores for all
55 Ss. As before, the cut-off points were set at one standard
deviation below themean of the non-diagnostic screening group.

The analysis provided the following proportions:
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If the hypothesis that the screening procedure differentiated
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Ss on general intelligence was correct, the sumn of subscale
scores for Arithmetic, Vocabulary, and Coding would be expected
to assume roughly the same proportions as those given above

for FSIQ, VIQ, and PIQ. The following cowbined comparison of
alpha and beta errors derived from the above tables suggests
this is not the case.

Combined Alpha and Beta Lrrors

FSIQ 38%
VIQ 32%
PIQ | 383
Combined

Composite Score 13%
These results tend to indicate that the methnd of combined
composite scorc is not grouping individuals on the basis of
general intelligence but rather on indices which have already
been isolated as being generally associated with characteristics

of learning disability.

Discussion
The validity supports for this research rest, at present,
upon several considerations.
1. The choice of the particular screening instruments and
selection of cut-off points and profiles which may be sensitive
to learning disabilities arose from experienced judgment.
2. The ratio of 40 diagnostic Ss to the original pool of

354 Ss iz consistent with the frequently reported incidence



of learning disability at about 10 percent of the school popula-
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tion entering first grade. The analysis of all the data showed
a combined Alpha and Beta error of 18 percent. However, the
nore significant comparisons lie in the proportions of each
screening group which retained group membership after further
assessment. There were 32 out of 40 Ss in the diagnostic group
(or 80 percent) and 13 out of 15 Ss in the non-diagnostic group
(or 87 percent) whose psychometric results substantiated the
original classification. This degree of psychometric concor-
dance may be viewed as contributing to the validity of the
procedure,

3. The staffing of each diagnostic case by the Special Educa-
tion specialist is a relatively independent validity support for
the psychologist's screening and assessment procedures. In this
study, all Ss referred to the Division of Special Education were
accepted for placement in first grade learning disability classes.
4. Further substantiation was obtained with Teacher Ratings.
All 70 Ss were rated by their classroom teachers on a specially
designced scale reflecting classroom behavior and achievement
patterns sensitive to learning disability characteristics. The
degree of correspondence between results from screening, WISC
and Frostig, and these ratings was assessed with two separate
analysis of Alpha and Beta errors. Thc'éame finding of 14 per-
cent in both instances provides additional support for the

screening procedure.
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5. Rescarch authors mentioned earlier have identified some
WISC subscales (particularly Arithmetic, Vocabulary, and Coding)
as sensitive to the types of deficit functioning characteristic
of learning disability. The Combined Score Analysis utilized
these three WISC subscales and added two Frostig subtests which
were found to he especially discriminating. The results of this
analysis strongly indicate that a coherent proportion of total
variance was differentiated and, in agreement with these authors,
related to learning disabilities.
6. Finally, the hypothesis that study results primarily dif-
ferentiated Ss on general ability rather than on learning dis-
abiiities, per se, was tested and rejected.

The value of the study lies in the capability of the
screening procedure to identify children whose psychometric
results on the WISC and Frostig are consistent with those found
among.children experiencing learning difficulties. Psychological
workers in a large school system are frequently in need of
screening techniques that can be administered quickly and simply
to large numbers of children and on which they can make decisions
which will provide an optimal yield.

The type of procedure assessed in this study, although
complex in design, can be casily mastered by psychological
workers in the field who are experienced in evaluating protocols
in the light of various criteria.

The screening instruments can also be used in assisting

first grade teachers who are interested in identifying potential
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learning difficulties in order to provide individuwalized instruc-
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tion. The screening battcry'would be adwrinistered at the begin-
ning of the firszt grade or at the end of kindergarten to those
who attended.

The yield of the screening battery can further be
increased, first, by encouraging teachers to maintain quality
of test'administration in keeping with standard procedures.
Second, the clinical orientation of the psychological staff
menber can improve the usefulness of the procedure through the
qualitative evaluation of the EDCT drawings and of the perfor-
mance on the MRT Copying subtest. The nature of the errors,
i.e., eye-hand coordination versus perceptual deficit, brings
additional input to the kind of remedial exercises which the
teacher can providse. Turther, if the Alphabet subtest of the
MRT were substituted for the Matching subtest, the false posi-~
tive errors might bc reduced. The cut-off score would be based,
again, on the school mean. BAs for the Frostig subtests, the
data indicated that only the Position in Space ahd Spatial
Relations subtests provided significant information. The yield
of the screening strategy would probably not be altered if the
three other subtests were not administered, and the testing tinme
would be reduced.

Finally, the psychological examiner may find it addi-
tionally helpful to cluster the WISC Arithmetic, Vocabulary,
and Coding subscales witn the fourth and fifth Frostig subtests.
A markedly low cluster score on these five variables was found

to be strongly related to learning disability.



38
REFERENCES
Dannatyne, A. Lanquage, readlnq and learning disabilities.
Springfield, Iilinois: Chaxles ¢, Thonas, 1971,
Courj, J. P. .Screening for learnlnq sabilities among inner-

city first graders. Unpublizhed ﬁoctoral dissertation.
The university of Tennessee, 1973.

Frostig, M. Testing as a basis for educational therapy.
Journal of fipecial lducation, 1967, 2(1), 15-34.

Hunter, E.J., & Johnson, L.C. Developmental and psychological
differcnces between readers and nonreaders. Journal of
Learning Disabilities, 1971, 4(10), 572-577.

Keogh, B. XK. ELarly identification of children with potential
learning problems. Journal of Special Education, 1970, 4,
30?7-3x.. T/ - T/ 7

McLeod, J. A comparison of WISC sub-tests scores of pre-
adolescent success ful and unsuccessful readers. Aust. J. and
Psychol., 1965, 17 (No.3), 220-228.

Slosson, R.L. S§losson Draving Coord1nat1on Test for Children
and Adults. “Wew York: §i0syon #ducational Publications, 1963.

r—————_ - 8

Tyson, M. M comparison of the abilities of pormal and subnormal

children to match and discrimina ta i&gurgs.' Unpublished

doctéral thesis. University of rondon, 1961.

V“Cislor Intelligence Scale For Children. New York: The

Psychological Corporation, 1949,

Wepman, I.M. Auditory discrimination. Chicago: Language
Research Associates, 1958.




® e
APPENDIX A 39

TEACHER INTERVIEW

SCHOOL

TEACHER

PUPIL

As compared with an average first grader, what is
the prescent level of functioning of the student in

Below Above
Poor Aver., Aver, Aver. Excel.

1. Learning to read
(e.g. developing
. word attack
skills)

2. Expressing him or
herself verbally

(&

Eye-hand coordi-
nation (e.g. hand-
writing or number
writing skills)

4, Sequencing let-
ters (e.g. rever-
sals, mirror
vision)

5. Arithmetic (e.g.
basic number con-
cepts, place value
and basic skills
in addition)

6. Social intevac-
tion (e.g. devel-
oping peer rela-
tionship behavior ‘
commensurate with
age) _—

7. Learning to tell
right from left




10.

Below
Poor Aver.

Aver.

Above
Aver.

Excel.

Paying attention

to teacher's in-

structions (e.g.

listening, under-
standing and im-

plementing)

Finishing assign-
ments without more
than average coax-
ing

Self-control

(e.g. can respond
appropriately to
situations requir-
ing delay. Does
not seem to de-
monstrate sponta-
neous randonm be-
haviors)

40
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APPENDIX B

CODING ASSIGNMENT TO VARIABLES

Test Variable Code
MRT Word Meaning 1
Listening 2
Matching 3
Alphabet 4
Number S5
Copying 6
Total 7
WADT Wepman Auditory Discrimination
Test 8
' SDCT ‘Slosson Drawing Coordination
Test ' 9
WISC Information 10
Comprehension 11
Arithmetic 12
Similarity 13
Vocabulary 14
Picture Completion 15
Picture Arrangement 16
Block Design 17
Object Assembly 18
Coding 19
Verbal IQ 20
Performance IQ z1
Full Scale IQ 22
Frostig Eye-Motor Coordination 23
Figure Ground 24
Form Constancy 25
Position in Space 26
Spatial Relations 27

Rating Teacher Ratings 28
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