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ABSTRACT _

The purpose of this study was to attempt to
determine if score gains obtained upon repeated testing with an
intelligence test result from a practice effect, from students
remembering specific items, or from a combination of both. The verbal
and nonverbal batteries of an I.Q. test were administered to 860
sixth graders on threes occasions with two-month and four-month
intervals between testing sessions. Some students received the sanme
form of the test each time they were tested while others received
alternate forms of the test. The results indicated that the subjects
did experience an increase in verbal mean I.Q. In the nonverbal
results, only groups retested with the same form of the test
experienced significant mean gains. The verbal mean gains appeared to
result from a practice effect while the nonverbal results appeared to
result from students remembering spec1f1c items from one testing
session to the next. (Author)




O
(-
@V
M
(Vo
o
o=
(¥ 1

.

O -
IC

34

e

000

T™H

U.S. DEPARTMENT OF HEALTH, EDUCATIDN
& WELFARE
DFFICE DF EDUCATION

THIS DOCUMENT HAS BEEN REPRODUCED

EXACTLY AS RECEIVED FROM THE PERSON DR

ORGANIZATION ORIGINATING IT. POINTS OF

VIEW OR OPINIONS STATED DO NOT NECPS-

SARILY REPRESENT OFFICIAL OFFICE OF EDU-

CATION POSITION OR POLICY.

Paper Presented to a meeting of

The American Personnel and

Guidance Association

April 1971

.

The Effects of Repeated Testing on
Verbal and Nonverbal Ability Assessment

Ernest 1. Leuwis

Southern 1llinois University

and

Donéld L. Begps .

Southern Illinois University




Intelligence test scores have been used by school systems in the
United States to group students for instruction, to determine which students
should be considered as gifted, for assigning students to instructional
tracks, and for advising students to choose a vocational or college prepatory
program of study. Since intelligence scores have traditionally been assigned
such an important role by our educational system, one would expect them to be
valid, reliable, and usable. Although validity certainly is of utmost impor-
tance with respect to intelligence tests, this study was primatily concerned
with the relisbility and ugsability of intellifence test scores.

For a test to be reliable, each individual has to obtain approximately
the same standard score on two separate adminigtrations of the test. In
other words, each in&ividual has fo have approximztely the same position
with the respect to the means of the distfibutions of scores on two administra-
tions of the test, This does not require that each individual receive the
same score on botﬁ administrations of the test. As a result, the conditions
of reliability would bz met if each individual score increased or decreased
by some constant amount from the first testing session to the second.

A numher of researchers (Fichelberger, 1970; Kreit, 1968; Vernon, 1954;
Watts et. al., 1952; Peel, 1951;.0dé11, 1925), who have investipated the
effects of repeated_testing. havg’reported that}intelligenee test scores
' inctéaéé upbn_répgdted‘;eiting., Kre1t (1968) reported thatvwhen an intelli-

‘gencg'feit.wis giveﬁ‘to'th9 ééme group of student:: onfféur'diffeten: occagions




thsre was a statistically significant increase in mean scores from the first

" to second adninictration.f Eichelberger (1970), Watts et. al., (1952), and

Peel (1951) reported findings which were essentially the same as those reported
by Krefit (1968). Although these results 4o not indicate that the tests are
unreliable, the relative large increases from test session one to test session

two do have a lnarked adverse effect on the usability to the test scores., Con= -

uder the difficulty in deciding the score to use ag a cut-off value in

eonprising groups for uwtruction, for determining who is to be considered
gifted, or who should be directed to a vocational program of study 1if one knows
that students would receive higher scores if they were given the same intelli-

gence test a month later. As these examples illustrate, a general increase can

| . affect the usability of a test score even though it does mot affect the test's

. - reliability. Certainly intelligence scores have to be reliable, but they also

. nsed to be usable if they are to serve as the basis for instructional decisions.

A n@er of researchers (Mann, et. al., 1970; Kreit, 1968; Vernon, 1954;

Heim and Wallsce, 1949) have attributed the inmcreases which cccur in intelld-

j, gencc test scores upon tep.emted testing to a practice effect. This concept
| jf: , 1ndicatu that scoreson iwtelligence tests rise not because the instrument is
| vun.&'elubla}. but rather because the students develop skill in taking the test

through pucticc with i.t. In-@ﬂler-worda the student l.éam how to take the

s tuc e a result of ukmg it and as a tuulc, scores hiyhet on a aubuquent

‘adunucrmon. -




In his doctoral dissertation, Eichelberger (1970) identified a second
possible explanation for the increases which occur in intellipgence scores
upon repeated testing. Eichelberger. 1970) concluded that large initial
increases observed in his data resulted from students remembering specific
test items rather than from a practice effect.

The purpose of this study was to investigate the nature of gains which
occur in intellipgence test scores upon repeated testing. Specifically, this
study was an attempt to deterrnine if observed score gains result from a
practice effect, from students learning specific items, or from a combination
of both. Since several researchers (Vernon, 1954;, Derner, et. al., 1950;
Hamister, 1949) have reported differential gains between verbal and nonverbal
intelligence tests, this study examined the effects of repeated testing on
both types of instruments,

METHOD
Sample

Approximately 860 students ﬁrom 34 sixth-grade classrooms in three middle
schools in Springfield, Illinois comprised the subjects for this study. This
' group represented a broad crossection of socio-economic backgcrounds and
scholastic aBilities. All students who had attended Springfield schools as
fifth graders had taken the Otis-Lennon Mental Ability Test and the Stanford
Achievement Test during the 1969-70 school year. Although some variability
existed in the testing back"rounds of the subjects, the majority of the students

had taken at least six standardized tests prior to the 1970-71 school year.




Training Session

Since all subjects in this study had essentially the same past ex-
perience with standardized tests, it was decided that it would be necessary
to develop a group of students who would be more sophisticated in test~taking
principles than the remainder of the sample. In order to accomplish this task,
a training program in test-wiseﬁess was developed. This program was approxi-
mately 45 minutes in length and was presented in normal lecture fashion with
the aid of prepared transparencies and an overhead projector. This training
program was based, to a large extent, on the work of Slakter and Koehler (1969).

The program developed for this study was designed to serve two major
purposes. First, the program was designed to teach students a general approach
to taking tests. For example, students were informed that they should not
spend too much time on any one item but should move ahead in order to have time
to complete the entire test.

The second purpose of the training program was to teach students the types
of clues to keyed responses which are oftem available in multiple choice items.
It was pointed out in the training session that multiple choice items often
can be ansvered even though an individual has no knowledge of the content of
the item. The stem and the alternatives of the items often provide clues as

to the keyed responses.-




An example of one type of clue discussed in the training session

follows:
1. The Flying Spider is known for its ability to:
a. blend in with its surroundings
b. glide through the air
c. kil)l its prey
d. make very large webs
Although there is no Flying Spider, this example taken from Slakter and
Koehler (1969) demonstrates one test-taking skill. The test-wise individual
would probably choose alterpative "b" since it is the only alternative which
refers to flying. o
Several different clues were incluaed in the progrsm and each was presented
through the use of severdl examples, Following the presentation of general
principles and specific clues, the students were given a practice get of {tems
consisting of ten examples of the various clues included in the presentation.
After each student had completed the practice jtems, the students were provided
with an opportunity to discuss their reasons for selecting various alternative
choices and were informed as to the keyed_responses
| esting Ingstrument -
) The criterion measures employed in this’ study were the verbal and nonverbzi
batteries of Level 3 of the Lorge-Thorndike Intelligence Tests. Level 3 was
' desioned for 4—6 grade students and is available in two forms -~ Form A and Form B,

Both £orms were. employed in this study When the two batteries of the Lorge—

*‘Thorndike Intellivence Tests are given together. the tcsting session lasts




approximately 90 minutes. The reusable edition of Level 3 was used and the

answer sheets used were those which Houghton-Mifflin Publishing Company had
designed for use with the I.B.M. 1230 scoring machine.
Procedure

Since it was desiréd to train some students in test-wisemess and not
.to train others, to use varying time intervals between testing sessions, and
to use alternate forms with some students and to use the same form with
some students, the subjects were divided into eight groups. Random selection
for inclusion in a group was made on the basis of classroom rather than by
subject. Table 1 presents the design of this study in relation to group
breakdowns, form of the test a group received and the dates on which each group
was tested.

TABLE 1

GROUP DESIGNATIONS AND
ORDER OF TESTING

Oct. 2, 1970 . Dec. 1, 1970 Jan. 26, 1971
Group 1 Form A - Form A Form A
Trained Group 2 Form A ‘ Form A
Group - _
Group 3 Form B Form A
Group 4 Y¥orm3B : Form A
o " Group 5 Form A ~ Form A . ~ Form A
~ Nontrained Group 6 Form A o S v - Form A
~erowp . o . e
© . Group 7 Form B . - - - Form A
8 FormB - " .. . FormA. :

_‘Group




The training:sessions were conducted by four doctoral students from
Southern Illinois Univexsity. Each trainer had had at.least one year of
teaching experience in a public school., Each trainer conducted training
sessions in four classrooms of about 30 students each on October 1, 1970.
The classrooms were not modified in any way other than to move in an over-
head projector and the 45 minute training session represented no deviation
from the school's ordinary class schedule.

All groups took both the verbal and nonverbal batteries of the Lorge-
Thorndike Intelligence Tests on October 2, 1970, The testing session iasted
approximately 9C minutes and was conducted by the classroom teacher in the
classroom to maintain as normal a set of conditions as possible. All groups
took the verbal battery first and then the nonverbal pattery, The Decem-
ber 1, 1970 and January 26, 1971 sessions followed exactly the same foxmat as
the October 2 testing session.

A student’s score on the test consisted of the number of items answered
correctly.  All test scoring was done by machine.

Results

Before an appropriate analysis could be performed, it was necessary to
determine 1if individoals had been randomly assigned to the various groups
» involved in the studyQ Analysis indiceted marked differences in the average
bdbilities of the individual students in the various classrooms. In sddition,
the results” indicated that the mean IQ scores of the classrooms were signifi-

| cantly different Therefore, it was necessary to consider the number of

o classroons in each group as being the number of observations for that group

- study.; .

o which limit ﬂ the degrees of freedom in the various comparisons made in ‘this




Tables 2 and 3 present the means and standard deviations of both the
verbal and nonverbal IQ tests for each of the three testing sessions. &

general obsexvation that can be made from this descriptive data 1s that

nearly every group experienced an increase in mean IQ from the first to
second administration of the test, regardlesss of the form that was employed
in the testing session and completely independéht of whether or not the
group had received instruction in test-taking beha.ior.

The results reported in Tables 4 and 5 are thé mean difference scores
for the groups. Although some sisznificant increases were obtained on the
verbal IQ test, the greatest number of significant increases occurred on the
nonverbal test. On the nonverbal test, the graoups which showed a sienificant
increase from time 1 to time 2 were given the same form of the test on both
administrations. Groups 3,4,7, and 8, which received different forms, did
not show a statistically significant change. However, Group 8 did show a
statistically significant change from testing session 1 to testing session 2
when separate forms of the verbal test were used. In general, almost all of
the comparisons from testinﬁ time 1 to testing time 3 indicate an increase in
the average'score'for thevvarious groupsvfepteéented.

Tables 6 and 7 indicate that the correlations betueen testing periods 1

-and 2, 2 and 3, and l,an&‘3 were_ail_quite»high; - The only exceptions can be
- found 1n Group 3 and"thup;ﬁfwhgre, because of thé_shall number of classrooms
: ihvblved in each gfbﬁp,,».a"silight:: _chan‘gé_i’n ‘th:eiviﬁbsi_t"ions of only two classrooms

could result in a significant reGuction in the correlation coefficient. In

fgehérélg ﬁqwever;_Ch¢Ecotteiétion‘coefficiéﬁts'weré'duité'high.and there seems

j ‘t6'befi1ct1e difféfeﬁéé'asﬁtOfwhether'ﬁhé'sahe;form of the'test was used or




parallel forms of the test were used. It is interesting to note that although
these correlations are quite high, there were significant mean increases in

many cases.
The results in Tables 8 and 9 indicate that the Trained Group and Non-
trained Group showed no significant differences in change scores over the
various time periods used in this study. In general, the results of both the
verbal and nonverbai analyses indicate that the training that occurred in the

first four groups had very little effect, if any, on the groups in comparison

with the nontrained groups. The only significant differences obtained between
a trained and nontrained group occurred in the nonverbal pain scores of Groups
1 and 5 between testing sessions 1 and 3 and between testing sessions 2 and 3.
In both cases, Group 5, the group which had not received training in test-
wiseness, experienced the largest gain in mean’nonverbal IQ scores.
' Tables 10 and 11 present the results.of comparisons between groups which

received parallel forms of the test and'ﬂroups vhich received the same form.

bv It is obvious from Table 10 that no significant differences were found between
groups which teceived the same form of the verbal test and groups which re-
ceived different forms of the verbal teet._-Alternating forms seemed to have
no effect on. the changes in scores that occurred over the testinn sessions.

- The nonvrrbal test results reported in Table 11 are simdlar to the verbal

. results with the exception of the comparisons that were made in the nontrainedv_
oroups. In the nontraincd groups, the roups which had the same form over the;

o various testing periods*showed a greater mean increase than those nroups which_

| received parallel forms._,;;-7
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Conclusions

As was stated earlier, the primary purpose of this study was to inves-
tigate the nature of sains which occur in intellegence test scores over
repeated testing. Specifically, this particular study was concerned with
training children in principles of test-wiseness and determining if that
training has any effect on the gain scores from one testinc neriod to another.
Since the nontrained groups experienced mean IQ score gains as large as those
of the trained group, the conclusion can be drawn that test-wiseness training
sessions employed in this study seemed to have no effect on the change scores
of the students.

A second conclusion that can be drawn from the results of this study is
»that repeated testing with the same instrument does result in an increase in
mean IQ scores. From the standpoint of usability of test scores, thevresults.
of this study seem to indicate that the scores obtained from the second testing
session were more stable.and representative of the child's ability than those
scores obtained frowm the first testing session. This is based on the fact that
the'changes from testhperiods 2 and‘3 were not nearlv as marhed as the changes

V’from 1 to 2, and 1 to. 3 Therefore, a third conclusion that can be drawn from
i sthis study is that if test scores are to be used in the decision—makino process,
'-: one should consider the possibility of assessing students more thsn one time
”fiwith respect to the same trait in order to obtain the most appropriate test -
ifjfscore for the individual child T | | R | |
| Another conclusion which can.be drawn from‘the results of this‘study is :;j
s:fﬁthat.the gains which occur in mean verbal IQ scotes result from a practice |
1;effect rather than from students rememberinﬂ specific items in the test.' With

"ff'respect to nonverbal IQ tests, the 0roups in the study which received parallel
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forms of the test showed almost no increase or a slight decrease in mean I0)
scores while groups which took the same form of the test a second time showed
a relatively large increase in mean IQ. Consequently, it seems that the
increases which occurred in the nonverbél mean IQ scores might have resulted

from students learning specific items on the test.

In general, the results indicate that students do increase their test
scores upon repcated testing with a ﬁest that is designed to measure a stable
trait. This would seem to imply that those individuals who are using tests for
the purpose of decision-making with respect to students need to obtain more
than a single measure ofbthe same trait om any child in order to obtain a more
stable and usable measure for thé individual studcnt. The results of this s tudy

would seem to indicate that there is a need to use parallel forms of a test in

the,assessment'of nonverbal intellectual ability.
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TABLE 2
VERBAL IQ MEANS AND STANDARD

DEVIATIONS FOR THREE TESTING SESSIONS

- Testing Session 1 Testing Session 2 Testing Session 3
Group _ -
X SD X SD X SD
1 111.33 6.68 114.74  6.96 114.71  5.80
2 108.77 11.97 112.34 10.64
Trained
group
3 106.04 1.03 107.38 1.38
4 93.70 9.87 95.99 11.58
5 103.72  7.12 105,17 5.71  107.37 6.01
6 108.55  4.65 . 110.18  2.47
Nontrained I - o
grour N S _
E 7 107.61 6.58 o - 108.91 6.34

8 98.88 7,43 103.53 9.64




TABLE 3
NONVERBAL IO MEANS AND STANDARD

DEVIATIONS FOR THREE TESTING SESSIONS

Testing Session 1 Testing Session 2 Testing Session 3
Group -
X SD X SD X SD
1 107.94 5.49 112.42 6.23 112.72 6.88
2 105.87 8.98 111.44 8.02
Trained
group
3 103.21 5.76 108,20 2.52
4 94.83 12.25 97.11 9.55 ey
5 101.18 5.40 106.94. 5.53 109 94 5.13
. 6  107.24 3.46 111.64 3.98
Nontrained
group : _
' 7 107.80 6.86 _ : 107.74 5.93

8  102.74  8.00 102.16  9.49
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TABLE 4
MEAN DIFFERENCE SCORES ON VERBAL IQ

TEST FOR THREE TESTING SESSIONS

Group TS 2 - TS 1 TS 3 - TS 2 TS 3 - TS 1 ds
1 +3.41% -0.03 +3.38 3
2 +3.57 2
3 +1.34 4
4 +2.29 2
5 +1.45 +2. 20% +3.65% 4
6 +1.63 4
7 +1.30 4

8 +4.65% | | 3

* Significant at the .05 level using a one-tailed correlated t-test.

were

Note. - Gtoupsbl,z,s; and 6 received the same form each time they

tested whilé Grbup5"3,4,7,_and 8 received alternate forms.




TABLE 5
MEAN DIFFERENCE SCORES ON NONVERBAL

IQ TEST FOR THREE TESTING SESSIONS

Group TS 2 ~ TS 1 TS 3 - TS 2 TS 3~ TS 1 af
1 +4 . 48% 40.30 +4,78% 3
2 +5.57% 2
3 +4.99 4
4 42,28 2
5 +5.76% +3.00% +8, 76* 4
6 +4 ., 40% 4
7 -0.06 4
8 -0.58 3

*Significant at the ;05 level usihg a one-tailed correlated t-~test,

Note.- Groups 1,’»2,5., and 6 teéeived the same form each time they

tested while Groups 3,4,7, and 8 received alternate forms,




TABLE 6
CCRRELATIONS BETWEEN CLASSROOM VERBAL MEAN IQ

SCORES FOR THREE TESTING SESSIONS

Group TS 1 with TS 2 TS 2 with TS 3 TS 1 with TS 3

1 +.970 +3 16 +.929
+.989

+.107

498 +.902
+. 246

+.999

-




TABLE 7
CORRELATIONS BETWEEN CLASSROOM NONVERBAL

IQ SCORES FOR THREE TESTING SESSIONS

Group TS 1 with TS 2 TS 2 with TS 3 TS 1 with TS 3

1 +.979 +.996 +.965
2 +.993
3 | ~-.309
4 4,999 |

5 +.951 +.980 +.993
6 - -~ +,881
7 B - +.808

8 +.951




TABLE 8
COMPARISONS BETWEEN VERBAL MEAN DIFFERENCE

SCORES OF TRAINED GROUPS AND CORRESPONDING

NONTRAINED GROUPS

Group TS 2-T51 TS 3 - TS 2 TS3~-TS1 T df df
, Numerator Denominator

1% +3.,41

1.044 1 7

1 -0.03 ,
, 2.1140 1 7
5 +2.20 ’ ‘

-~y -

1% . ) +3,38

0.0157 1 7

5 +3.65 -

e o |  +3.57
R S - 0.3418 1 6
6 L L . +1.63 .

w 4L
IR R o £ 0,0015 1 8
R |  +1.30

e 4.9 |
T 1.4156 1 5
8 . w465 '

'117v"*htIndiéétés gf§ﬁﬁ?whi£f;tgceiﬁgd"ttaiﬁing,jg




TABLE 9
COMPARISONS BETWEEN NONVERBAL MEAN
DIFFERENCE SCORES OF TRAINED GROUPS

AND CORRESPONDING NONTRAINED GROUPS

Group TS 2 - TS 3 TS 3 -TS 2 TS 3-7T51 r daf df
- _ Numerator Denominator
1% +4.48
1.1438 1l 7
5 +5.76
1% +0.30
11.9249@ 1 7
5 +3.00
1% +4.78 o
. 6.61100 1l 7
5 . +8.76
2% +5.57
: » B 0.6385 1 6
6 : 44,40
* | +4.99 - _
: T 1.5687 1 8
7 : 7 -0.06
4 +2.28
. - -1.1438 1l 5
8 - -0.58 |

'*T Ind;Caées gro@p_vhich réceived training}

a Significant-at_;05 1eﬁel gsiﬁg:pné-ﬁailédwFﬁtest

B TR




TABLE 10

COMPARISONS BETWEEN VERBAL MEAN DIFFERENCE SCORIS OF GROUPS

RECEIVING SAME FORM OF IQ TEST AND GROUPS RECEIVING ALTERNATE

FORMS DURING 1WO TESTING SESSIONS.

Group TS 2 ~-T5 1 TS 3~T51 T df df
— . Nunccaior . Denominator
1% +3.41

0.5209 1 5
4 +2.29 :
2% +3.57
' 2.0547 1 6
3 +1.34
5% +1.45
’ 2.2607 1 7
8 +4.65
6% +1.63
0.0187 1 8
7 +1.30

*_ Indicates group receiving same form during both sessions.




TABLE 11
COMPARISONS BETWEEN NONVERBAL MEAN DIFFERENCE SCORES

OF GROUPS RECEIVING SAME FORM OF IQ TEST AND GROUPS RECEIVING

AVLTERNATE FORMS DURING TWO TESTING SESSIONS.

Group TS 2~T8 1 TS 3 ~-1T5 1 ¥ af df
Numerator Denominator
1* +4.48
1.3638 1l 5
4 +2.28
2% +5.57 ‘
4 0.0149 1l 6
3 : +4.99
5% +5.76
11.7156@ 1 7
8 -0.58
6% +4.40
' S 3.9733 1l 8
7 -0.06

* Indicates group receiving saime form during both sessions

@ Signifiéant at .05 level using two-tailed F-test.




