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ABSTRACT

The tetrad of subtests of the Wechsler Intelligence
Scale for Children-Revised (WISC-R) that best predicts the WISC-R
Full-Scale intelligence quotient (IQ) was determined for 1,589
Appalachian students referred for evaluation in grades 1-4, 5-8, and
9-10. The sample was divided into three groups. Students in grades 1
chrough 4 (n=655) were those with chronological ages (CAs) of 6 years
0 months to 9 years 11 months); students in grade 5 through 8 (n=716)
were those with CAs of 10 years G months to 13 years 11 months); and
students ain grades 9 through 10 (n=218) were studen*s with CAs of 14
years 0 months to 16 years 11 months). Students attended three rural
county school systems in eastern Kentucky. Stepwise multaiple
regression analysis was used to ascertain which of the 10 WISC-R
subtest scores would be the best tetrad for estimating the full-scale
IQ 1n each age group. Only subtests that were significant at the 0.0.
level or less were retained. Results indicate that the picture
arrangement, information, block design, and comprehension subtests
accounted for 90% of the variance associated with the Full-Scale I0
for grades 1 through 4. The subtests for vocabulary, object assembly,
picture arrangement, and coding accounted for 88% of the variance
associated with the Full-Scale IQ for grades &5 through 8. The
vocabulary, pacture arrangement, object assembly, and picture
completion subtests accounted for 91% of the variance associated with
the Full-Scale IQ for grades 9 through 10. The results indicate that
a short version of the WISC-R would be practical, economical, and
reliable as a screening instrument for Appalachian students in grades
1 through 10. Three tables show the variables selected by stepwise
regression for the age groups. (Author/SLD)
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Abstract

The purpose of this study was to determine the tetrad
of subtests which best predlicted WISC-R Full-Scale 1Q for
15687 Appalachlan students referre:' for evaluation In grades
1-4, 5-8, and 9-10. The WISC-R was admninistered to students
from three rural county school systems In eastern Kentucéy.
Stepwise multliple regression analysle was used to ascertaln
wYich of the 10 WISC-R subtest scores would corstitute the
best te:.rad for estimating Full-Scale 1Q In each group.
Only those subtests that were signlficant at the .01 leve)
or less were retalned. The results Indlicate that the
Plcture Arrangement, Information, Block Deslign, and
Comprehenslon subtests acc_unted for 90% of the varlance
assoclated with the Full-Scale 10 for grades 1-4. The
subtests Vocabuiary, ObJect Assembly, Picture Arrangement,
and Coding accounted for 88% of the varlance assoclated wlth
the Full-Scale IQ for grades §-8. The subtests Vocabulary,
Plcture Arrangement, Object Assembly, and Plcture Completlon
accounted for 91% of the varlance assoclated with Full-Scaie
10 for grades 9-10. These results Indlcate that a short
form verslon of the WISC-R ls practical, economlical, and
rellable as a screening Instrument for Appealachian students

in grades 1-10,
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Introductlion

Past reseacrch on short~form vere!ons of the WISC-R have
ylelded Inconalstent results with regard to which subtests
predict Full-Scale 10 most successfully (Clarlzlo & Veres,
19843 Kaufman, 19763 Kennedy & Elder, 1982). Furthermore,
previous studles have focused upon dlverse groups such as
disabled readers, dellnquents, glfted, Afro-Amerlican, and
the emotlonally disturbed (Brown, 1985; Haynes, 1983; Karnes
& Brown, 1981; Resnlick 8 Entin, 1971; Zimet, Farley, &
LCahlem, 1985). 1In all of these studles age and grade ranges
were limliting factors affecting external valldilty.

In several previous studles It was concluded that the
short form verslon of the WISC-R hac limlted utlliity in
placement decisions. However, It was acceptable as a
screening lnetrument saving both time and money. The
elements of time and economics are particularly noteworthy
with regard to the screening of Appalachlan students In
eastern Kentucky. This |s primarlly due to the severe
shortage of quallfled professlionals required to concuct
Intellectual and psychologlual evaluations. The current
ratio of school psychologlats to students In eastern
Kentucky ls {1 to 6000 (J. Batts, persmonal communication,

January 18, 1989).
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This tremendous case® load creates a need for expedlient
evaluations. 1In additlon, 1t has been polnted out that,
*...nearly 40% of chlldren referred for evaluation fall to
quallfy for speclal educatlion placement largely because
thelr 10’s fall to meet criterion levels" (Sexton & Street,
1985, p. 142).

The need for expedient evaluatons, coupled with age and
grade limltatlons of previous studles, promted the search
for a short form of the WISC-R which could be used with
Appalachlan students. Thls shortened verslion would serve as
a screenling device for students In the elementary, mlddle,
and secondary grades.

Method
Sublects

The sample Included 1589 students dlvided Into three
groups. Students with chronological ages (CA) 6 years O
months to 9 years 11 months were categorized as belonging !n
grades 1-4 (N=655>. Students with CA‘s 10 years 0 months to
13 years 1§ months were categorlzed as belonging ln grades
5-8 (N=716). Students with CA’s 14 years 0 months to 16
years 11 months were categorized as belonging In grades 9
and 10 (N=218)>. Thls total group represented all etudents

referred for educat!ona)l evalua‘lon tor possible placement
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In speclal educatlon services from May 1980 through October
1986. There were 766 males and 633 females. All students
were from rural Appalachlan homes In the coal minlng reglons
of eastern Kentucky.
Brocedure

The students were referred for evaluation by teachers
or administrators. Students were evaluate. by
state-certifled examiners for possible placement In speclal
educatlon services. WISC-R data were collected as part of
the educatlonal evaluation.
Anzlvsls

Stepwise multiple regression analysls was employed to
determle which of the 10 subtests cf the WISC-R would best
predict the Full-Scale IQ for each of the three groups.
Stepwise multiple regress!on Is used, "...when a researcher
wishes to Isolate a subset of avallable predictor varlables
that will yleld an optimal prediction equatlon with as few
terms as possible” (Nle, hull, Jenklns, Stelnbrunner, 8
Bent, 1975, P. 345). The analysls was conducted using the
Statlistlical Package for the Social Sclences program Multlple
Regresslion (Nle, Hull, Jenkins, Stelnbrunner, & Bent, 1975).
Only those subtests that were signlificant at the .01 level

or less were retalned.
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Results
Shown In Tables | through 3 are the four subtests
selectud by each of the stepwise multiple regression
analyses for predicting Full-Scale 10. Table | indlicates
that Plcture Arrangement, Information, Block Design, and
Comprehenslion best predicted Full-Scale 10 for grades 1-4.
Theee four subtests comblned accounted for 90% of the

varlance assoclated with the Full-Scale 10 for this group.
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Shown In Table 2 are the four aubtests selected for
grades 5-8. They were Vocasbulary, Object Assembly, Plcture
Arrangement, and Coding. This tetrad accounted for 88% of

the varlance assoclated with Full-Scale I0s.
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Shown In Table 3 are the four subtests that best
predicted Full-Scale 10s tor grades 9-10. (Note that the
WISC-R has an age cellling of up to the age of 17 years).

These subtests were Vocabulary, Picture Arrangement, ObJject
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Assembly, and Plcture Completion. Thls tetrad accounted for

91% of the varlance assoclated with Full-Scale 10s.

Discussion

The purpose of this study was to determlne the tetrad
of WISC-R subtests which wou'd be most useful In predicting
the Full-Scale I0 for Appalachlan students In grades 1-4,
5-8, and 9-10, respectively.

Table I Indlcates the four subtests which best
predicted Full Scale 10 for grades 1-4. As can be seen from
the table, Plcture Arrangemnt accouated for 58% of the
varlance assoclated with Pull Scale 10. Information added
an addltlonal 19%, Block Deslgn added 8% and Comprehenslon
added S%. It should be noted that Picture Arrangement,
which was the single best predictor for grades 1-4, was the
only subtest to also appear as a signiflicant predictor of
Full Scale IQ for grades 6-8 and 9-10. As Sattler (1908)
has polinted out, Picture Arrangement "...ls primarlly a
nonverpal reasoning test which may be viewed as a measure of

planning abllity..." (p.157). Pilcture Arrangement also

€
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measures visual organlzation, ablllity to anticipate, and ls
less influenced by cultural oppoitunitlies than many of the
other subtests (Sattler, 1988). In as much as the
Appalachian populatlion of eastern Kentucky Is thought to
experlience both cultural and educatlonal dlsadvantages, It
ls particularly noteworthy that Picture Arrangement emerges
as & slgnlflcant nonverbal predictor at all three grade

levels.

Table 2 Indicates the four subtests which hest
predicted Full-Scale 1Qs for grades 5-8. As can be ceen In
the table, the Vocabulary subtest accounted for 57% of the
varlance, ObJect Assembly added an addltlional 19%, Plcture
Acrrangement added 7%, and Coding added 5%. The single best
predictor of Full Scale IQ was the Vocabulary subtest.
Sattler (1988) has indlicated that the Vocabulary subtest may
reveal Information about the examinee’s culture, background,
and social development. In an area which has traditlonally
deemphasized educatlon In llieu of monltary rewards via
mining, the Vocabulary subtest becomes an excellent
predictor of what these students have not experienced. Poor
word knowledge, lnadequate verbal comprehenslon, and

Impalred language deve!opment, coupled with limited

14
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educatlional backgrounds of famlly members all contrlbute to
developmental lage within thls group.

Table 3 Indlicates the four subtests which best
predicted Full~Scale 10 In grades 9-10. Vocabulary was
selected first and accounted for $8% of the varlance,
Picture Arrangement lncreased the RZ2 by 19%, Object Assembly
added 10%, and Plicture Completlion added 4%. As In grades
6-8, the Vocabulary subtes’ was the single best predictor of
Full-Scale IQ In grades 9-10. As with grades 5-8, the
Vocabulary subtest may reflect a lack of emphaslis on verbal
skllls within thls group. Plcture Arrangement, which
accountd for the largest Increase In R2 after Vocabulary may
reflect the rellance on noverbal skllls In visually
organlizing and antliclpating tasks.

In summary, the data suggests that three short forms of
the WISC-R for use with Appalachlan students In grades 1-4,
5-8, and 9-10 have been Indentlfled. Limitatlons and
cautions assoclated with the use of short forms of the
WISC-R have been well documented (Brown, 1985; Kaufman,
19763 Ryan, 1981; Sattler, 1988). However, as Kaufman
(1976) has polnted out, "The fact that 1t Is not a perfect
predictor of Full-Scale 10, and that numerous

misclassliflcatlions will result when It I8 used, I8 not
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sufficlent Justificatlon for abandoning this short form.
Rather, knowledge of the strong and weak points of the short
form should be used to delineate !ts range o wusefulness"
(p. 1945. Glven the lack of flnanclal resources and
personnel who are qualified to evaluate studeats in thls
geographic reglon the limitaticns may not be as important as
the information gathered. Because of thls, the thrze short
forms ldentlfled should prove successfull In screening
students who may later be refered for complete

psycho-educational assessment.

1.
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Table 1
Varjables Selected by Stepwise Multiple Regression
Analyals That Best Predict Fyll-Scale I1Q For Grades 1-4
Multiple
Varlables R R? F P
Plct. Arrange. .76 .58 573.60 0001
Information .88 77 333.57 .0001
Block Design .92 .85 412.68 .0001
Comprehens|on .95 .90 285.92 .0001
Multiple
R R2 af F B
All Varlables .95 .90 4,650 1397.29 .000!




Table 2

wISC~R Short Form

Variables Selected by Steowise Multiole Regresalion

Anajvals That Best Predict Full-Scale 10 For Grades 5-8

12

Varlables

Muiltiple
82

Vocabulary
Ob). Amsembly
Pict. Arrang.
Coding

.78
.87
9
.94

.57
.76
.83
.88

890.32
294.04
487.76
280.27

.0001
.0001
.0001
.0001

Multlple

2

df

E

)4

All Varlables

.94

4,712

1307.32

.0001
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Table 3
-] Wi se {3
ct -
Multiple
Varlables R R? E ) 4
vocabulary .78 .58 276.14 .0001
Plct. Arcang. .88 L7 135.70 .000)
ObJ). Assembly .93 .87 127.70 .0001)
Plct. Comp. .96 .91 87.94 .000)
Multiple
R R df r P
Ail vVarlables .96 .91 4,214 508.57 .0001
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