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ABSTRACT . :

The effect of tes*ing on student retention was

investigated to determine if it was the actual test taking, the prior

preparation for the test, or the combination of studying for and

taking the test which actually affected retenticn. Subjects vere

undergraduate students (N=90) who were divided into two different

study conditions, i.e., test and no-test. The test condition

consisted of *wo different kinds of tes*t, mul*iple-choice and

short-answer, each.containing *wo different levels of item

complexity, knowledge and concept. Results indicated that: (1)

subjects in the study condition test group scored higher on retention

than subjects in the study condition no-test group: (2) study

condition test subjects who tcck elther *he multiple-choice or '

short-answer test scored higher than subjects who tcok no test; (3).

means for the multiple-choice *est and short-answer test groups did

not significantly differ: and (4) *he short-answer test treatment

group failed to differ from the no-test treatment group. L
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. ' Summary °

=

;o

In 1§85 Ebbinghaus published.the\;irst experimental study of human y
* memory. Thére have been numerous studies in the fields of educat}on and
psychology since that time which have addressed the problems of learning and
retention. This research generally fallg into two'bésic categories:
(a) siudies concerned with theory which focus on the recalllof word pairs,
series of words, sentences, and the 1ike and (b) more practical research
which includes studies of educational achievemen%wand the retention of
learning. A survey of the literature revealed far more studies in the former
cagggory than in the latter. An even greatér deficit‘was fobnd in the number
of studies of specific educational practices related to retention of classroom
‘léarntng. Hafnquist (1977) highlighted this deficiency in an invited address
to the 1977 meeting of the American Educational Reseatph'Association which\he'
‘called "Enduring Effects of School--A Neglected Area in Educational Research."
Our study is one in this neglected area. It was desighed to investigate’
the effect of a particular c]assrqém activity—-testfﬁg--cn student retenf%on.
More specificallv, thé purpose of this study was to determine if it is the
actual taking of the test, the prior\preparation for the test, or a combination
of studying for and'taking the tesf which affectslstudent retention if such
an effect exists. Further purposes of this study were to determine if type of
criterion measure (multip?e-choice or short answer) or comp]ekity of test item

(knowledge or concept) significantly moderates the effects of testing on retantion.

Method

Subjects

Subjects for this study were 90 undergraduate students enrolled in

five educational psychology classes at a large southern university which
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attracts students with diverse backgrounds from an extensive geog;aphica1

A

areaf Included were both female (N = 60) and male (N = 30) educanon (N== 62)
and nonéducation (N = 28) majors (median age = 20 ygars). ‘ "
Procedure peoo |
Treatment.: Treatment in this experiment consisted in part Qf tw?
di%ferent study conditions: test and no test. In %he test condition,
subjects read the text agsignment and atteﬁded class with the expgcfation of
be{ng tested. In the-no test condition, subjects were asked to "read the 7/
‘text assignment and attend class to learn rather than for 3 test."
Treatment in this study further consisted of two different kinds of
tests, multiple-choice (30 jtems) and short answer (30 items created from
the multiple-choice item stems)g each containing two different leVels‘of
item complexity, knowledge (15 items) and concept (15 items).
Experimental Procedures. Using class ro]is, subjects within each

N

class were randomly assigned to one of six groups and each group was randomly

assigned (a) study condition and (b) test treatments as follows:
Group 1 (a) test, (b) mqltipie~choi¢e

Group 2: (a) test, (b) short answer |

Group 3: ({a) test, (b) no test

Group 4: (a) no test, (b) multip1e—choiée

nroup 5: (a) no test, (b) shert answer

Group 6: (a) no test, (b) no test

During the introductory meeting of each of the educational psycho]ogy

classes students were given by their instructor a syllabus with assignments

and test dates (study condition-test). Each instructor subsequently called

the names of those students who had been assigned to study condition-no test

4 4—4
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and asked them\to stay briefly after cTass where .they ‘met with an experimenter ,
who explained that they had been selected to participate in an evaluatidn of .
ongoing instructional methods. For tﬁeir{participation which’ they were not‘ '
to discuss with anyene, they wou'ld be given an’“A" in 1ieu of their earned
grade on the upcoming test. They were, however, still asked ta "read- the '
textbook assignment and attend class but in order’ to learn rather than for a
test." e o o ' : . -

Each instructor (white females) taught behavioristic learning theery to
her respective clags using a lecture-discussion approach for the’next two
weeks, On the’assigned test day two of the experimenters came to, the)
classroom and asked for by name those students who had ‘been assigned- to.the

4

study condition-no test group as well as those in Group 3--3tudy condition-

[3 .
A1

test, test condition-no test. v
Subjects in Group 3 and Group 6-~study condition -no test, test
condition-no test went with one experimenter to a,vacant clas:room where
they were told,,as some of the group already knew, that’ tneir class wes ‘
partic1patihg in an evaluation of instructional techniqyes which would
necessitate their not responding to the. test their classmates were taking.
Subjects in Group 4--study condition-no test, test condition-multiple-.
choice and Group 5--study condition-no test test condition-short answer went
with another experimenter to a vacant classroom where it Was explained to them -

that one of their functions in the evaluation project previously discussed

was-to respond to the test their classmates were taking. A1l agreed to

continue to participate and were administer »d, according to their respective

group, either a multiple-choice or a short answer test.

~
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! . Meanwhi]e, after explaining that -the coordinator ot the educationa. "

psychologv c]asses was working withm%he students WQP had left the 1"oom, the
T 1nstructor in the regular c]assroom routinely’ administered from one .common
-'stack either a mu1t1p1e—choice or a short answer test. respective]y to

'students 1n~Group 1-~told testvmultiple-choice and Group 2--to]d test- .

short answer. At the beginning of the next class meeting, students 1n o ' "
V.
y Groups 1 and 2 were 1nformed as their c]assmates had been earlier, that ,
. "v ]

their c]ass'was‘part1cipat1ng in an evaluation of 1nstruct1cna1 procedures
“ which wou]d be explained further at a later date. ’ | '. |
'.\ | 1 ~ Six weeks Tatery during wh1ch time the regularly scheduled c]assroomﬁ
H activities enbued, an experimenter came back to eachxiﬂass on an unannounced
basis and aqunistered both experimenta] ‘tests to all students. They were
; told that their performance on these tests was the conc]uding part, of the
“evaluation they had earlier been asked to part1c1pate 1n _Each person was '
Ca stronq1y encouraged to do his or her best on both tests with an added .
| : 1ncent1ve for consc1entious effort being an ‘A" 1nstead of the unit test
Y, -

scores.

- " Data Preparat1on and Ana]ysus In order to guard against bias in

@

@ ~ the scoring of the test, all 1dent1fy1ng in ormat1on was conceaTed and each
test was assigned an identifying number. The mu1t1p1e -choice tests were

~ then scored using. an objective scoring key. A detat1ed scor1ng key was

’ brepared and used to score the short answer tests. In order to have
uniformity throughout, one experimenter-with the yreviously demdnstratedﬂ
ability to reliably score short answer tests (r > .98) scored all tests.

Resutting scores from the rctention tests were analyzed using a | . f

2% 3 X2X2 factori&T‘ana]ysis of 'variance with repeated measures on ~

L
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the 1ast two factors, The two between factors were study"condition (test, 3

no test) and test treatment condition (multipie-ch01ce, short answer, no
'test),/ Fhe within factors were item type on criterion measure (multiple-
;"\ choice, short answer) and 1tem complexity within the criter1on test (knowledge,:

concept). »For all s1gn1ficant 1nteract1ons and for appropriate main effects

l
B .
Tuckey's HSD test was used for making pairw1se comparisons of the means. All

a
effects reported as ;1gnif1cant were at the .05 level or 1ess )
| B_fé.uj_ti'.'.r
o The main effect for study cond1t1on was sign1f1cant F (1, 84) 11.65,
p < .001. SubJects in the study cond1t1on test group (X = 8. 79) scored ;
h1gher than subjects in the study condit1on -no test group (X +7.53). (Note:
A11 means reported are an average of the means for levels of factors 1nvo1ved )
The main effect for the test freatment condition was 51gn1ficant F (2, 84)
-~ | - 4,95, p < .0l. A]though differences did ex1st among the mu1t1p1e ch01ce

. treatment group (X = 8.825), the short-answer treatment group (X = 8. 242)
and the no test treatment group (X 7.048), these differences were not‘explored
due to the 51gn1f1cant interaction between study cond1t1on and test treatment
condition, F (2, 84) = 6.50, p < .01, Results of Tuckey's test revealed
that'stuayjcondition test'subjects who took either the multjp]e-choice
test (X = 9.58) or the short-answer test (X = 5.62) scored higher than
subjects who took no test (X = 7.17), but the means for thelmu1t1p1e-choice
test o up and the short-answer test group did‘not sign1fioant1y differ.

e study condition-no test, however, means for subjects in the

— ——

musciple-choice” (X = 8.07), short-answer (Y = 6.87) and no test (¥ = 7.65)

treatment groups did not differ significantly.
: _ ) L _ |
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Although there was a significant main effect for the first within group

‘factor, criterion item type, F (1, 84) = 328 75, p < 01, knowing that students:

score higher; on multniﬁe—choice items than on short—answertitéms contributes
little or no valuable information. However,.the significant 1nteraction '
between the Within'group'factbr ttem t&pe (multiple-choice vs.‘short answer)
and the’betWEen group‘factor test treatment conditipn (multiple-chodce,

shott answer, and no test) is of impcrtance, F (2, 84) = 3,38, p < .05

. Again using Tuckey's HSD!test, on the multiple-choice dependentﬂmeasure

subjects who took the muitiple-thoice test 1nttjally as a treatment (multipte-
chdéce treatment group) (X = 11 08) scored h1gher than;subjects who took the
short-answer test as a treatment (short«answer te§% treatment group) (X = 9.85)
and the subjects who received no test at the inftial feet1ng time (no test
treatment group) (X = 9.58). The short-answer test treatment group failed ~
to d1ffer from the no test treatment group. Using the resbbnse.to the short-

answer quest1ons as the dependent measure, a different pattern of subject

responses was found.. Subjects in the no test treatment group (X = 5.23)

scored Tower than subjects in the multiple-choice treatment group (X = 6.57)

and subjectsfin the short-answer treatment group- (X = 6.63). - Subjects 1n'

the latter two groups failed to differ.
Criterion item type failed to interact with the ‘between group factor of

, & .
study condition. ,

With tne final within group factor, item_complexity, there was. a

significant main effect F (1, 84) = 11.07, E.< Item complexity did not

‘ 1nteract with either of the between group factors, test treatment cond1t1on and

study condition. There was a significant interaction between the two W1th1n

,V

group factors, item complexity and item type, F (1, 84) = 59.45, p.t .001.

-8
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" However, finding that students. scored higher on conceptual questions cast v
in a multiple- chaice format but lhuer on: conceptua] items cast in a short-
answer type item format was of minimum value to the study. ‘ |

\ .
None of the three- and four-way interactions were significant.

Conclusions

The most profound cdnc]usion supported'by.the resuTts of this study
is that students should both study for and take a test to maximize retention.
Such a conclusion is diqmetrica11¥ Opposgd'to observétiops such as thmée by >
John Holt (1964): “the test-examination-marks business is a gigéptic'racket;‘ }

!’

the purhosé of Which is to enable sfudents, teéchers; and schools to takg
part in a joint pretense" (p .-135). it certainly is not in line with |
'recommendations such as those of Postman and we1ngartner (1969) wh1ch cal]
for a morator1gm on the ‘use of textbooks, e]iminatioﬁ of all courses\and
all course requirements, and the abolition of tests and grades.

| " A secondary coriclusion squqrted in this study is that.'evenlth$39h 3
: testing seems t6 influence rptenfion, £h1s {nfluéhce is in part a 301nt -
function not only of the type of test’in1t1aliy ad%ihistene& but d]go the

" type of test used\as a criterion meaﬁure", ,

»
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LI TABLE 1 .
: ANOVA OF STUDY CONDITION TEST CONDITION IIEM TYPE AND . L
TTEM COMPLEXLTY FOR RETENTION TEST ..} -
(. - |
. % - ‘ e ) =
: ' e . . Sum of Degrees of F
“Source ' S _ . Squares Freedom . Value.
Study Condition " ‘ oo 143,14 1< 13,65+
‘Test Condition s ) - 121.67 .o 2 L 4. 95%*
Study Condition X Test Condition . S ‘ 159.75 = - 2 f‘\, 6. 50%*
Between Group Factor ¥ ‘ * 1031.66 - - 84 S e
Iten Type ' ' " 1860.05 - 1 32B.75ww.
Item ‘Bype X Study Condition - S -, 7.80 1 1.76 ¢
Item Type ¥ Test Condition - : 30.02 . 2 . 3.38% ¢
Item Type X Study Condition X Test Lond1tion : 12.28° . 2 S1.38 0 -
Within Group Error (1) . ‘ - . 373.06 . 84 .
Item Complexity | ' .80.67 1 11.Q7#kr |
Item Complexity X Study Condition v v 0.62 1 0.17
Item Camplexity X Test Condition ’ o2 L2 0.28
Item Complexity X Study Condition X' Test Cond1t1on ' 13.40 "2 1.82
Within Group Evrror (2) | - 308.53 - - 8 .
Item Type X Item Complexity . . \f” -+ 95,07 1 ,59¢45*4*
Item Type-X Itew Complexity X Study Cond1t1on : o 1.00 1 0.63
Item Type X Item Complexity X Test Condition ' © 5,76 ° 2 1.80
Item Type X Item Complexity X Study Cond1tiun X. Test Cond1t1on 1.09 2 0.34 -
Within Group Error (3) ‘ 134.33 34 . ‘
o | : , .

wrkp < 001 *p < .01 *pl< .05
. , »

. 12
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ﬂ TABLE 2
"+ RETENTION TEST MEANS AND STANDARD DEVIATIONS FOR TREATMENT GROUPS

=N :
’ C- - . Not Not Mot
Prepared Prepared Prepared Prepared Prepared Prepared
Multiple- Short No Multiple- Short No .
Retention Choice Answer Test Choice Answer Test
Test - Mean SD Mean SD  Mean SD  Mean SD Mean SD Mean SD

Mu1t1p1eaChbice 10.87 1.81 9.60 2.23 8.67 2.89 9.60 1.72 8.27 2.63 6.93 2.09
Knowledge

Multiple-Choice - 12.47 1.68 12.13 1.96 10.20 2.37 11.40 1.76 9.40- 2.16 10.53 2.45
Concept ' . /

Short Answer 7.80 2.60 847 1.77 5.07 1.83 5.87 2.26 5.53 1.92 5.20 2.54
Knowledge

Short Answer 7.20 3.12 8.27 2.79 4.73 2.66 5.40 2.69 4.27 1.16 5.93 3.65
Concept

14




