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Abstract

Eighteen residents of an fast Cocnst insti-
tution for mentally retarded males were
randomly selected from the population of
residents between the ages of 11 to 16 years
0ld havinzg no history of psychiatric or
visuzl impairment to participate in an ex-
periment designed to assess the effects of
abstract (verbal praise) and concrete (li&lis)
reinforcement on the Leiter International
Performance Scale. Subjects were randomly
assigned to a counterbalanced within Ss
repeated measures design employing a split-
half technique of the L.I.P.S. The results
revealed no difference in performance when
concrete reinforcement was given for each
correct response and a significant increase
of 14 months in lMental Age when abstract
reinforcement was given in the same manner.
The application of the obtained results

and suggestions for further research are
discussed.



Introduction

Cne of the tradition=2l roles of Fsychology has been
in the measurerent 2nd appraisal of intelligence. TIod~y
there are numerous tnols employed to measure this inferred
construct, but while most psychologists are in agreerent
as to how to obtain such measurements (through the use of
standardized tests), there exists no universal =greement as
to the definition of that which they are mezasuring.

In the construction of the majority of intelligence
tests, it is assumed that intelligence can be assessed by
identifyinz and mezasuring its component parts. However, 2s
Wechsler (1958, p. 10) stated, three important points need

to be mades

The first is that discovery and isoclation of the
*voctorst of the mind 1s only part of the rroblem
involved in the definition of general intelli-
sence; the second, that it is not possible to
identify general intelligence with sheer intel-
lectual ability; and the third, that general in-
telligence cannot be treated as an entity part,

but must be envisaced as an aspect of a coreater
whole, namely, the total personality structure

with which it shares common elements and with which

it is integr=21ly related.
Thus, while intelligence tests yield 2n estimate of intel-
lectual 2hilities, 'general intelligence' is 2120 errraced
of personality components which, while trey may interact

and affect the resnlts of =2n intellicence t=s3t, sre nob

Airectly mexsured by such tests. One versonality varizhle
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lar has come under study.

Traditionally, retardation has been viewed as heing
due to some 'cognitive defect' (Zigler, 1966). Zigler
(1946), however, compiled an extensive review of studies
which were concerncd with evaluating the motivational
systems of the farilial retardate as compared with that of
norrals and the effects of motivational differences on
differences 1n performance. He found indications that

"many of the behavioral differences between familial re-

e

tardates and normal children of the same lN.A, are a result
of differences in the motivational systems of the two types
of children rather than being due to the intellectual fac-
tor alone." (Zigler, 1966, p. 848). Zigler's review pro-
vided support for the following hypotheses (p. 855);

1., Institutionalized retarded children tend to
have been relatively deprived of adult contact

and approval and hence have a higher motivation

to secure such contact and approval than do nor-
mal children.,

2. While retarded children have a higher posi-
tive-reaction tendency than do normal children,
due to a higher nmotivation to interact with an
approving adult, they also have a hizher negative-
reaction tendency. This hizher negative-reaction
tendency is the result of a wariness which stens
from the more frequent negative encounters that
retarded children experience at the hands of a-
dults .

3. The motive structure of the institutionalized
retardate is influenced by an interaction effect
between pre-institutional social history and the
effect of incstitutionalization. This effect is
nade complex by the fact that institutionalization
does not constitute a homogeneous psycholozical

5%
varianle,

bk, The positions of various reinforce
reinforcer hisrarchy differ as a fun
vironrental events, DLUue to environme
ferences exverienced by institutionalized
children, the peositions of reinforcers

y 4 JERATE=I -



reinforcer hierarchy will differ from the positions
of the same reinforcers in the reinforcer hier=archy
of normal children.

5. Institutionalized retarded =~rildren have learned
to expect and settle for lower degrees of success
than have normal children.,

H

Zizler's review reve=lad 2 number of studies concerned
with the rotivational system of the familial retardate and
its effect on performance, bhut very few stulies have been
conducted to assess the effects of the different motivation-
al systems of retardates on intelligence test performance.
Zigler and Butterfield (19468, p. 2) emphasized the impor-
tance of motivational factors on intelligence test perfor-
manée when they stated that such performance reflects three
distinct factorss "(a) formal cognitive processes; (b)
informational achieverments whiéh reflect the content rather
than the formal properties of cognition, and (¢) motiva-
tional fzctors which involve a wide range of personality
variables." Before approaching the research which has been
done in this area, it is essential to discuss a particular
assumption underlying intelligence testing.

All intelligence tests have prescribed instructions
to be followed in the 2dministration of the test if the re-
sults are to be compared with standardized norms. Lowever,
"Underlyirg all tests of ability is the 2assumption that the
subject 1s 'deing his best'. Cohsequently, if conditions
are to be kept uniform in this regard, every suhjiect shonld
be motivated to put forth his maximum efforts on the tests.”
(Anastasi, 1941, p. 48). Rapport is established hetween
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ensure that the subject is operating at his optimal level.
There 2re occasions, however, when rapport is not effec-
tive and “there will be times when the examiner must de-
part from the given instructions in order to 2chieve mean-
ingful results." (Glasser and Zirmerran, 1947, p. 11)
Thus, while attempting to motivate a subject during testing
violates the wrocedure outlined in the prescribed admini-
stration, at the same time the assumption regarding the
subject's optimal level is being met. A review of the
literature has revealed only a few studies employing pro-
cedures to directly motivate the subject during the admin-
istration of an intelligence test.

iller (1959) reported a case study of an 11 yr. old
zirl whose performance on the Wechsler Intelligence Scale
for Children had declined from a normal level to the mode-
rately retarded range of intellectual functioning with no
other change in her overt behavior, ‘onetary reward con-
tingencies were established for each correct response on
each subtest and this procedure was adequate in restoring
the child's intelligence test scores to their previous level
of normal intellectual functioning. Thus, in this case, it
seems that a procedure employed to increase the subject's
motivation played a decisive role in determining measured
intelligence. However, this was'the case of only one in-
dividual child and, as Killer states, "the generality of
the results of this crse clearly needs .to bhe established

with nmore formal research.”" (Miller 1948, p. 838)



Feldman and Sullivan (1971) reported a study using
relatively bright children in which they introduced 'enhan-
ced rapport' and verbal reinforcerent for the first correct
response on each W.I.35.C. subtest and obtained significant-
ly higher scores than those of the control group with no
enhanced rapport or verbal reinforcement. 'While this study
indicates that increased motivation ylields an increase in
intelligence test performance with relatively bright chil-
dren, no specific information was provided in the report
as to what constituted 'enhanced rapport' or any other
subject information.

Edlund (1972) studied the effects of reinforcement
(M&l candy) for each correct response on the Stanford-Binet.
His subjects consisted of 11 pairs of five to seven year
0ld .children matched .on the basis of a strong liking for
candy, age, sex, and a revised Stanford - Binet Form L I.Q.
score. The subjects' I1.Q.s ranged from 71 to 107 and all
subjects were attending public school. The procedure em-
ployed consisted of re - testing each of the two groups on
an alternate form (Form I) of the Stanford - Binet according
to standard procedures except that the exrerimental group
was glven one N«il after each correct response. The results
revealed a statistically significant (p .01) increase in
scares for the experimental group with a median gain of 12
I.4s points compared to a median gain of one I.2. peint for
the control group.

In surmary, these studies indicate the decisive role

P 4 oo e & = 31 A A - = - +  al ~r 3 v " 1]
of motivation in the intelligence test behavior of normz1l



children and suggest that procedures may be employed to
optimize the éubject's level of motivation during the test-
ing situation in order to obtain more meaningful results.

A few studies which reflect the influence of motiva-
tional factors on the standardized test performance of
retardates have been conducted. In 1957 Eunt and Fatterson
studied the effects of two types of reinforcement on per-
formance on the Goodenough Draw - A - Man Test, The sub-
jects were fifty mentally deficient boys diagnosed as fa-
milial retardates with a mean IQ of 61, range 30 - 80; and
mean C.A. 12 - 0, range 7 - 14, The two types of rein-
forcement used consisted of concrete reinforcement (a
sucker) and abstract reinforceﬁent (verbal urging). The
experimental procedure consisted of testing each child 3
successive times on the Goodenough Draw - A - lMan Test using
standardized instructions. Following this was 2 fourth
administrat;on of the test, this time with the examiner
holding a sucker in front of the child during the instruc-
tions; the sucker being given to him at the end of this
fourth trial. Following an interval of 31 days, the same
procedure was repeated, except that on the fourth trial,
after the standard instructions were ziven, the administra-

tor saids "After you make the very best man you c2n, you

may have a sucker, this sucker." Upon completion of the
drawing, the examriner said: "lMake it better, try h=arder,
Then you get the sucker." This was repeated once, then the

coandy was civen, Tre data consisted of the row s320res



on the drawing test. The results revealed that: (1)
the subjects whose I.q.s Wwere 1in the 60 to 69 range were
the only ones who had several significant differences
(p..05), (2) verbal urging was slightly more effective
with the more able children, and (3) while the subji=cts
were notivated more by the abstract factors in the testing
situation, the strength of this motivation wears down with
repitition and concrete reward restores it to its original
strength. |

Ayllon and Kelly (1972) employed a split - half version
of the lNetropolitan Readiness Test to assess the effect of
token reinforcement on the test performance of 12 trainable
retardates. The procedure used consisted of administering
half the test (even or odd items) to each child and then,
following a sessicn in which the children were =zcquainted
with tokens, the remaining test items were zadministered.
During this second administration the children vere given
one token for ezch correct response at the end of ezch sub-
test. This second administration resulted in a mean in-
crease of 6,25 points, this being significant at the 0,05
level.

“hile these two studies indicate the effect of increased
motivation on the I1.Q. test performance of the retarded,
1t is felt that the reports are open to rather serious cri-
ticism. In the Hunt and Patterson study there was no re-
port of any reliability checks on the scoring nmethod.

Regarding the Ayllon and Kellv article, no control



for practice effect on their re-test was described.

The purpose of the present study was to assess the
possible effects of incre=ssed motivation on the performance
of retardates on a standardized intelligence test. It is
also the purpose of this study to assess possible dif-
ferences achieved throuzh the use of abstract versus con-

crete reinforcerent.
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I"ethod
Subjiects: The total porulation of residents from 11 to 16
years old with unknown etiologies and no history of any

psychiatric or visual impairment was selected from an

instituticon for mentally retarded males on the Zast Coast,
These selection criteria yielded a population of 23 mnles,

all of whom were randomly assigned numbers. IFrom this

population the first 20 (on the hasis of their assigned
numbers) were selected to participate in the experiment.
The remaining three were held as stand-bys in the event
of subject attrition., Between the selection of the sub-
jects and the beginning of the experiment, five subjects

1

t due to sumnmer camp, vacatlons heme, and hospi-

(=)
O
5]

were
talization, leaving 18 subjects for the experirecnt.
Apparatus: The Leiter International Ferformance Scale
(Leiter, 1948) was employed as the dependent measure. This
particular standardized intelligence test was chosen be-
cause of 1ts wide usage in the instituticnal systems and
its lack of verbal examiner - subject interaction rejuired
in the administration of the tasks, thus eliminating such
possible intervening variables a2s the tone of voice and
other subtle verbal cues cn the part of the examiner.

All subjects were tested in a private office equipped
with a desk and two chzirs., IF&M candies were used as con-
crete reinforcers., The Leiter International Ferformance

Scale 'anual (Leiter, 1G4R) was used in the administr=ation
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the following treatments:

Standard (3) - Abstrzcet (A): Half of the test items
(odd or even) were given as prescribved in the L.I.F.S,.
ranual; tre ot-er half were given as prescribed in the
manual except that each correct response was followed by
verbal praise ("=zood bhoy", "that's good") from the examiner,

3tandard (3) - Concrete (C)s Half of the test items
(odd or even) were given as prescribed in the L.I.F.3.
ranual; the other half given as prescribed in the ranual

except that each correct response was followed by the
examiner giving the subject one [&l,

The order of treatments and odd versus even items were
given in a counterbaianced fashion which yielded the design
outlined in Table I.

Bach subject was tested between 3:30 and 4:30 p.m.,
lFenday thru Friday, in July and August of 1973. The order
of testing corresponded to assigned treatment numbers and
the tinre interval between the first and second testing
sessiong for each subject varied at random, depending on
who was available.

When each subject entered the office he was asked to
be seated by the examiner. Following a few brief ques-
tions ("How are you tcday?", "What cottage are you from?"),
the test was introduced and administered non - verbally.
All subjects were tested individually and by the same
examiner, The test was administered beginning with the
first item and ending when two consecutive items were
missed. This procedure was followed for each subject and

each treatment.



Table I
Order of Order of
S# Treatment Test Itens
1 A-S E -0
2 S -C 0 -L&
3 C~-8 E -0
4 S - A 0 -C
5 C-S E -0
6 S - A 0 - E
7 S -C E -0
8 A-S 0 -LC
i 9 S -C E -0
:10 S - A 0 - F
ill A-S E-0
12 C-S 0 - E
213 C-3S E -0
214 A-S 0 -E
ilS S - A E -0
!16 S -C 0 - E
37 S - A E -0
s | c-s 0-t
19 S -C L -o0
éO A-S 0 -1

S - Standard
C - Concrecte
A - Abstract

0 - 0dd

' = Fven

- Lost

- Lost
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Results
All of the data collected for this study are present-
ed in Table II,

The rean number of correct responses on the L.I.P.S.

for each condition of ezach treatment group was as follows:
dard - Abstract

Standard - Concrete Stan
6.11 6.11 . 7+ 56 9.89

A comparison of these means revealed no difference in the
correct number of responses between those obtained under
the concrete reinforcement conditions and those obtained
under the standard conditions for the same group. However,
a mean increase of 2.33 correct number of responses was oOb-
tained under the abstract reinforcement conditicns when com-
pvared to thcse cbtained under the standard conditions for
the same group. This increase obtained under abstract rein-
forcement was found to be statistically significant at the
.025 level of significance.when the data was applied to the
Wilcoxon Fatched Fairs Signed Ranks Test (Siegel, 1656).

For the purpose of assessing the effect of abstract
reinforcement on mental age, the data for the S - A group
were converted into months {three months I.A. for each cor-
rect response (Leiter, 1948)] and multiplied by two (since
only h2lf the test was administered under each treatment
conditicn) A comparison of the predicted IN.,A, for the
results of the standard condition with that of the abstract

I R

(“—\1 .\}:‘ ‘A ‘-. 5 » A

izn reveals a mean increase in M,A, of 14 rontrs from

the abstract condition.
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L=L,1.,P.5. and W=W.I.S.C.

TABLE II
TEST RESULTS Standard Treatment
Standard [Trcatment|Predicted M.A.] Predicted M.A.| Previous Test

_§# C.A. and I1.Q. and I.0. Results

1 14-5 10 12 & 6-0, 51 7-0, 59 L6-3, 57 1.Q.

2 15-6 4 2 C 3-0, 28 2-0, 20 L2-3, 22

3 15-11 8 g C 5-0, 43 50, 43 L5-6, 47

4 15-4 5 104 3-6, 32 6-0, 51 L3-3, 27

5 11-7 5 2 C 3-6, 35 2-0, 22 12-3, 23

6 14-7 3 3 & 2-6, 24 2-6, 24 L3-0, 28

7 15-3 3 5 C 2%6, - 24 3-6, 32 L2-3, 18

8 13-10 10 10 A 6-0, 51 6-0, 51 L5-6, 47

9 14-7 8 g C 5-0, 43 5-0, 43 L 37

10

11 15-11 5 4 A 3-6, 35 3-0, 28 L3-9, 34

12 12-4 1 4 C 1-6, 17 3.0, 29 L2-9, 28

13 14-9 7 g C 4-6, 40 5-0, 43 W47v,51p,43£.s.
14 14-11 9 iz A S, = 47 8-6, 70 15-6, 47

15 11-4 13 15 A 7-6, 71 8-6, 80 W57v,72p,61f.s.
16

17 14-9 11 15 A 6-6, 55 8-6 70 W61v,65p,59f.s.
18 13-9 13 12 & 7-6, 63 7-0 59 W60V, 68p, 60f. 5.
19 14-1 6 6 C 4-0, 36 4-0 36 L3-0, 28
20 13-7 2 5 & 2-0, 20 B-6 32 L2-3, 24
Note: The previous test results were taken from the Ss' Last routine evaluation
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A Pearson r correlatipn test (Brunirg and Kintz,
1G668) was applied to the difference scores (number of cor-
rect responses obtained from the abstract condition minus
the numbher of correct responses obtained from the standard
condition) cof the 3 = A group and the previous test results
(the results of e=ch subject's last routine evaluation st
the instituticn) to assess the relationship between I.3.
and effects of abstract reinforcement. The obtained cor-
relation coefficlent wa§ .11 (N.S.).

A related t-test (Bruning and Kintz, 1968) was applied
to the previous test results and thé predicted I.{.8 from
the standard conditicn [the correct number of responses
was multirplied by twe and converted into I.Q. scores (Leiter,
19&8{] for both treatment groups. This test was conducted
to assess the reliavllity of the standard scores obtained
in the present study. The resﬁlt of the t-test was a t of
.28 (d.f. = 17, N.S.), irdicating that the procedures em-
ployed in the present study to obtain standardized test
scores ylelded results which were consistent with the test

results obtained from previous routine evaluation.
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Discussicn

Trhe application of a concrete reward (one VM&M) to
each correct response of mentally retarded males on the
Leiter Internation2l Ferformance Scale produced no dif-
ference in the correct number of responses when compared
to those obtained from the same subjects under the stan-
dardized administration alone. This was felt to be quite
unusual as it was the experience of the examiner that candy
was not included in the recgular diet of the residents and
was usually considered quite a treat,

The application of an abstract reward (verbal praise)
to each correct response of mentally retarded males on the
Leiter International Performance Scale produced a signi-
ficant increase in the number of correct responses when
compared to those obtained from the same subjects under
the standardized administration alone. When converted in-
to months, this significant increase in performance yielded
a rean increase »f 14 months in liental Age.

In comparing the results of the present study with
scme of Zigler's (1966) hypotheses, the present study in-
dicates that retarded children are highly rotivated to se-

ure 2dult contact and approval. However, whether or not
this motivation is higher than that of normal children

could nct be ascsessed by the present study due to the lack

of an =zdexuvate comparison gruop. “Ynile Feldman and Sullivan's

(1¢71) study indicates that relatively bright children are

Voo T O T o . (N e myvvea a1 F AT oo ) ~Om NG
nisnly mocavavea O 8 . ) ral i compnari
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group of retardates was not included in that study.

Regarding Zisler's (1946) hypothesis concerning the
differing reinforcer hierarchies of retardates and normals,
comparing the findings of this study to those of Edlund's
(1972) study, tends to lend support to this hypothesis,
Edlund's reinforcer of one &l following each correct re-
sponse on the Standford-Binet with normal children was ef-
fective in significantly improving performance while the
same procedure with retarded males in the present study
yielded no difference in performance., However, a cross-
study comparison 1s inadeguate for hypothesis testing.

Another of Zigler's (1966) hypotheses dealt with in-
stitutionalized retarded children having learned to expect
and settle for lower degrees of success than normral children.
While the significant increase in performance on an intel-
ligence test obtained in the present study under abstract
reinforcement may also be due to a feedback factor, the con-
crete reinforcement zroup also received feedback on their re-
sponses with no increase in performance, thus not supporting
this hypothesis.

While Hunt and Patterson (1957) also found abstract re-
inforcement to be more effective in increasing the I...
test performance of retardates than concrete reinforcement,
their findings indicated this to be the case only with the

L D W U SRS, + s B ] ~ A . 3
more able' subjects where as in the present study the ef-

,

fect of abstract reinfeorcement was not dependen



study, it is felt that the generalizability cannot be ex-
tended beyond the characteristics of the present popu-
lation. Generalizability 1is even further limited when one
considers 211 of the vgriocus etiologies of retardation and
the unigue characteristics assocciated with each.

Due to the significant findings of the present study
it is suggested that a more extensive study be undertaken
to assess the effects of the present independent variables
(concrete and abstract reinforcement) across levels of re-
tardation and include a matched 'normal' group for com-
parison. Other suggestions would be to carry out 2 similar
procedure across eticlozies and to use as 2 possible com-
parison a matched group of non-institutionalized retardates

In the light of the present findings and due to the
great amount of emphasis placed on the I.Q. of the retarded
it is felt that the best suggestion which could be made at
this point is to devise an instrument designed to assess th
motivation (or lack of motivation) on the part of the sub-
ject and then to apply this to the results of the intel-
ligence test, It is felt that this would better enable
the examiner to predict potential I.Q. as opposed to ob-

tained 1.Q.

18

e



References

Anastasi, Anne. Psycholocical Testing., New York: The
3 1

l2acmillan ”th'i“f. 961,
and kK. kelly. Effects of reinforcement on
d test performance. Journcl of Applied
I ~ A (! )y
1A1LYVSLS, 1‘9.’&" 5\4’), B4l
ey sk i 4 due i"av——:. ‘:‘_

iztics. Glenview, Ill.:

reflectedi in the I.d. scores, when reinforced after
each correct response., Journal of Applied Benavior
Analysis, 1972, 5(3), 317 - 319.

Feldman, d.a., end D.3. Sullivan., Factors mediating the
effects of enhanced rapport on children's perform=znce,
Journql of Consulting 2and Clinical Fsycholosgsy, 1971,
JU{/)v ;020

Glasser, A.J., and I.L. Zimmerman. Clinical Trnterpreta-
tion of the "Jechsler Intellicence sScale for Children.
New York: Grune and Stratton, 1967.

Ine effect on the behavior of children, as

Hunt, B., and R.ll. Fatterson. Ferformance of familial
mentally deficient children in response to rmotivation
on he Goodernoush Jraw - A - lian Test. ;;cric:n Jour-
nal of l‘ental Ceficiency, 1957, 62, 326 - 329,

Leiter, 2,G. Lelter Internstional - Performance Scale
Weztern Psychological >Prv1ces Los Angeles, Cali fornia.

Filder, H.R. A4IS5C perfiormance der incentive conditions:
case report,. r,yo“oloqical Aeports. 1969, 24, 835 - 838,

Slegel, S. Nonvarametrlc Statistics fcr the Behavioral
Sciences. New York: licGraw-Hill, 1956,

ler, D. The llcasurement and Appraisal of Adult
Intellinmence. Baltimore: Williams and Wilkins, 1958,

Zigler, L. wnotivational determinants in the periormance of
retarded children. American Journal of Orthovsychiatry,
1956, 34(5), C43-- 836,

Zigler, E., and E.C., Butterfield. Motivational aspects of
changes in I3 test performance of cultially deprived
nursciy school children. Child Development, 1968, 39(1),
1"'1;‘






