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Another Look at the Relatiomnshkip

Between Frequency of Testing‘and Learningl

Janice J. Monk

1. ’ - ' : ‘ S .' ‘ ‘
- The research and evaluation reported herein was performed pursuant to a

contract (0EC-3-740611740—0271)'witﬁ the;Uﬁited-Stéteé Department df Hea1th,
Education,,aﬁd_Welfare, Office 6f:EducatiOn'under the”prdvisions of‘P.L.

.83~531, cooperative research.




The relationship between frequency of testing and learning by college
students has been studied by a number of investigators. Their research has
shown that varying test frequency may have no effect, a slight effect, or a
significant effect on learning (Balach, 1964). From a review of some of
these experiments, it appears that this variation in results may be related
to the nature of the experimental design, and not to the relationship between
test frequency and learning per se.

The present study will review several experiments and discuss features
of design which could have influenced outcomes. Ktiwill‘then report on e
study of test frequency which attempts to control relevant variables epparent—

1y not considered in the previcus research.

Review of Research

Only two of the studieS»reviewed;indicated unreservedly that more fre-
quent‘testing during a semester increased student learning. Pikumas and
Mazzote (1965) compared the effects of weekly testing with no testdng over
two six-week periods in chemlstry classes of hlth school senlors. Identical
exams, given at the end of each perlod were used as cr1ter1a for measuring
the effects of the‘experxmental treatment, Results showed hlgher scores
for the group'recefving Weekly tests aithoughvtﬁe statisticalrsignificaqce
of the differencts was not: reported. | “

One feature of the experlmental de31gn casts’ doubt on whether Pikunas
and Mazzotta (1065) were measurlng the effects of test. frequency. Each group»
hed.metbforethree 68 mlnute per;ods.per week. Apparently,,the experimental |

‘grooo had}oheflectdrefperiod, one'testﬁperiod and a tbird period devoted

Limme o



to grading and reviewing tests. The control group had one_lecture, but
spent the remaining time in private study, in recitation (concerning home—
work) and in a question-and-answer period. Thus it is questionable whether
test frequency alone was the variable being manipulated.

The second study (Fitch, Drucker, & Norton, 1951), cléiming significant
differences, did attempt to control for two other confonnding variables.
Fitch gt_gl, (1951) partialed out.differences between students in the ex-
perimental and control groups with respect to (a) ettendance at owptional
discussion sections and (b) a measure of student ability and interest in
the subject matter (government). Both of these variables might kave in-
fluenced scores on the Criterion measure (nerformance on monthly tests).
However, When these veriables were controlled fer, a significant difference
remained between the exoerineltal group (which had weekly amd mon hly tesrs)
and the control group which had monthly tests ecnly. In the Fitch et al.
(1951) study, differences infthe class activities'cf‘the experinental,and
control}groups‘were negligiblei-; except for the ten minutes per week de-
voted to testing the egperimental group. |

There were other features of the.design which'make”it questionable
whether test frequency alone was being considered.> One_problem.in this,
and all other experiments reV1ewed is the interpretation of thejconcept
of test frequency. Most 1nvestigators seem to be studying the effects of
the amount or guantitz_of testlng rather than of feguencz of testing. Thus
in the Fitch el al. (lQSl) study, not only was there a dlfference in the
frequency of test1ng but there were- also differences (however small) in the

'time allocated to testing and 1n the nature and extent eF rev1ew.

i



Three other studies showed either slight or no significant differences
between experimental and control groups. In these studies the preceding
comments about test freQuency remain applicable. There were, moreover,
other confounding Qariabies. :

'In two of the studies, Eurich et al. (1937) and Standlee and Popham
(1960), a large proportion of‘thevitems from pre-test and mid-term exam-
inations was repeated,on the criterion meésures (mid-term and final exam-
inatione). ‘Further, in the.Eurich et al. (1937) study, weekly quiz items
'(given to the experimental group) were alsc included in the criterion.

Yet amnother confeunding variable to consider‘is the style of test
‘items used in the experimental control and critexrion measures. Stahdlee
and Popham (1960) used twenty true-false items for each weekly quiz, but
multiple choice items in mid~term and final examimations. Selakovich
(1962) used twelve "pop' quizzes (presumably of the objettive typej on
his experimental group and.gavefno quizzes to his control group. Three
teaCher—made eeSay'examinations and a Standerdized test served as criteria.
Obviously, there neéds o Be some consideration glven,t@ the effects of
repeatlng items ‘and of u51ng tests with dlfferent item styles as criteria
before the effPCtS of test frequency can be isolated.

The applicabi}ity of the results ﬁ;om some of theée e§periments to
the classroomf"ituationvis'doubtful. Few teechers.are likei?”tb"choose
between twelve “'pop" quizzes or no class qulzzes as alternative models.

LikeW1se, the 31tuat10n where two of  the. Lhree class meetlngs are devoted

to test related acttvities'is unusual.e




Method

The subjects for this investigation were 154 students in an introductory
Phys1cal Geography course at the University of Illinois. Students attended
two lectures per week in one of two classes taught by the same iustructor.
‘In addition, they attended one of eight quiz—discussion sections which each
met for one‘hour three days per week. These quiz-discussion sections were
taught by four graduate teacbing assistants.

In designing the experiment it was assumed that quiz secticas could be
regarded as equivalent willh respect to the students' ability and prlor know-
ledge of the subjert matter. That is, the assignment of subjects to treat-
_ments was considered random. There is supporting evidence for this assump-
tion. Registratlon in particular classes was mainly a'function of time-
tables, and students'know nothing in advance aboui assignments of teaching
personnel nor testing prétedures. Few, if any,xstudents enter the course
with pri jor college geography courses and most. have had ll*tle background
in the material covered. Examination of records from a number of semesters
has shown no significant:differences between quiz sections on pretest or
posttest scores.

The posslble effects of teacher variance were controlled by de51gnat—
ing one of.the two classes taught by each assistant as an experlmental group

and the other as a control.

' Slnce ‘the goal of thlS studvﬁwas to vary test frequency, and not the

amount of testlng nor the class time devoted tc testlng and other activ1t1es,

'1t was decided to glve ‘an equal number of test 1tems ‘to each group and to

cover the same materlal on the tests for both groups. The control sectlons

;receiv d elght flfteen—item qulzzes and the experimental sections were



[y .

given four thirty-item quizzes. In this study the designation of control
and experimental groups was arbitrary. Because the accustomed procedure
in geography was the giving of weekly quizzes, those groups who received
eight quizzes were termed control groups. Two hour-long tests of 80 items
each and a comprehensive 200 item final examination wefe the criteria.
Three equivalent {at least in terms of_content) versions (A, B, and C) of
each criterion measure were developed to.adﬁinister in the two lecture
sections. |

The pattern of administration of quizzes was such that the control
group was tested at approximately weekly intervals -- three timzs before
the £irst "hourly', three times before the second '"hourly', and twice be-
fore the final examination. The experimenﬁal group receiﬁed quizzesrat
approﬁimately monthly intervals -- one before the first hour exam, two
before the eecoﬁd‘and once before the final. Both of ehese patterns were
considered appropriate models for a normal classroom situatiqn.

It wes assumed that, under the testing c0nditions established, the
‘eontrol‘group would be exposed tc frequent ﬁeéting and review. The ex-
‘ perlmental group, however, st111 would. have some opportun1 .y to experience
the type of test items and material to be used in the cr'terlon measures,’
but would not have frequept class testing end'review.~

~All tests were constructed by the experimeﬁter in an attempt to ensure

consistency of style, coverage,’and'difficuiey betweeﬁ expefimental and
conttolggroups.” Item StatlSthS, for many 1tems5 were available from pre- o
vious test admlnistratlons. Questlons were’ true—false, ﬁultlple choice
and short answer, with a simllar balance of 1tem types fo* both groups.

Each quiz contalned factual and problem solv1ng atems 1n about ‘a two to,"



ore ratio. Criterion tests were similar in style to class quizzes. Quizzes
i
w%re returned to students after one week. One-third of each student's final

grade depended on quiz scores.

Results

Mean raw scores on each of th2 hour test »and final examinations were
compared for studints from the experimental and control sections. Mean

differences were tested, using t-tests with adjustments for heteroegeneous

variance (following Edwards, 1963) where necessary. Table 1 shows the

results of this analysis.

Insert Table 1 about here

In only one case was therz a significant difference at the .OSSlevel.

Piscussion

The results of thLS experlment suggest that moderate variations (weekly

-~ versus monthly) in test frequency do not sighlficantly affect learning, as

m&asured by cr1terla whlch are simllar to class quizzes._ Only ome s1gnifi-

cant difference (E.< .05) was lound between an experlmental group and its'

, control group., This may well have been a chance result since n1ne separate
Vt tests were talculated. ‘An alternative explanation 1s supported by that

j'onc significant ﬂifference and the la:ger mean scores of all three control e

Y

iy

'u~groups on the flrst "hourly examlnatlon criterion.r For the first ‘hour-

. long examination the dlfFerences in class treatments —-— one quiz versus

‘;ti;fftiif hhfivlh:jhtfjizsillhll fi;,l‘lv,:iGFALh



three ~— might have been great‘enough to influence criterion scores: This
effect was noted by °*andlee and POpham (1950); in their study also, it
disappearad by the'end of the semester. It may be that (a) the student
does not need many cues to discern the type of learning required by 3 course
and (b) that, if his learning is being measured by "hourly and final ex;
aminations, frequent quizzes are of little importance to his learning once _
he knows what will be demanded of him. | l
_No known characteristic of the‘Various‘experimentaliand control groups
was. seen by the investigator:as-a source of_heterogeneous uariance in two
of the t test'comparisons. | | |
At this staﬂe there seems little o be gained from further experimenta—
tionvof the preceding type.- However there are a number of other interest-
| ing questions related to test frequency.. How do students feel about their .
 own needs for frequent testing? To date ‘most studies ot test frequency
vhanp invulvedwlearning'factual'material; How are other types of 1earning
-related to frequency of testing and reV1ew: Perhaps test items (and answers)
‘ might; more apﬁropriately, be regularly included Wlthin the context of the - |
'learning material rather than only at the end- of units of study.“ A recentg' -
paper by Brunin (1968), following similar research by Rothkopf (1066), ,ifiﬁwh
suggests the value of incorporating test—like events within prose materials
as an aid to learning;_ Finally, one might suggest that regular testing
bcould be used by the teacher, not only as a stimulus to student study and‘

as a measure of student learning, but also for diagnos1ng studcnt difficulties ?nggé

with leacning materials and for assess1ng the effectiveness of his own teach~ﬂcgjcf‘
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Table 1

Comparisons between Control and Experimental Groups on

Two Hour-Long Tests and a Final Examination

Criteria Comparison.Groups1 N X §.D. t P

Control = ‘ 24 51.16 8.66 ‘ 82 o
Experimental 36 40.55 18.95 . > -05

‘Examination Experimental B 25 . 48.76  6.78 ' 2.13 <405

Control . 27 47.29 . 9.56 .. i

A
A
First Hour _B.Control o - 29 52.65, ©6.73
B
c | .05 > .05
Cc Experimental B - 23 46 .60 6.56 B b *

Control | 25  45.24  9.60 S
Experimental . 39 . 45.20 10.00 -002 > .05

Second Hour
Examination

Control ‘ 29 46.44  15.33 86 . > .08
Experimental 26 49.30  10.59 - | -0
Control 24 50.62 10.69
Experimental 21 47.47 9.67

00 wwe >k

1.08 > .05

Control 23 123.17  19.40
Experimental 43 118.70 22.40

>

.84 > .05

Control . 25 130.60 23.23
Experimemtall_‘_ o 23_7128'00'ra23.35'

Final .
., Examination

ww

:vg38 > .05

Control . " - . 30}#130 10 24.14

,Experimantalj;.v 21 132,00 7.4 w320 o > R09

R

1 LettersrA,éB@<a@dfcireferotoﬂeqoivaleotfkéfﬂieeet_in:termsfof-eon;eﬁﬁ):fofms'-‘y:

_of the same test. .

' 2 Because oi heterogeneous variance, the value of t required for significance

was found following Edwards (1°63) w-rwlfi“i




