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Should a test taker change his initial response to a mult1ple choice
item? Are changed responses more likely to be correct than are initial
responses? Accord1ng to conventional w1sdom the f1rst response 1is the best

A

response For‘example, Jacobs (1972) asked students to summarize their

answer-changing experience. A plurality felt they had lost points, with
about as many students having ng opinion as estimating a gain. Also, a
l

vclass of graduate students taught by one .of the authors strongly adv1sed

.

aga1nst answer chang1ng Lynch and Smith (1975) quoted several publ1shed

7

/
sources who advise against changing answers, and also surveyed students with

similar results: over 75% of the students estimated that changing answers

B e
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——would tend  to lower the1r scores. -

\
-In contrast, emp1r1cal evidence has cbnsistently'shoyn increments due

to changing initial responses (e.g.; Lynch & Smith, 1975; Matthews, 1929;
Mehrens § Lehman, 1873, p+ 317; Reiling § Taylor, 1972; Smith & Moore, 1976).
Further several researchers compared answer-changing behavior among sub-
.groups of their total samples. For example, subgroups were defined according
to total test score, cours€ grades, GPA, or a Standard1zed cogn1t1ve test,
Generally the better\students tended to gain more than did the poorer

students (Archer &fPippert, 1962; Bath, 1967; Copeland, 1972; Mueller §
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A paper presented at the convent1on of the National CounC1l on Measurement
in Educat1on, San Franc1sco April 1976, :
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Shwedel 1975 Re11e & Br1ggs 16852), although no d1fferences were found by
- Jacobs (1972) and Pascale (1974) Several of these researchers also 1nvost1-
(gated sex differences w1th very m1xed results. Yet even tbough some groups

gained more than otherslathe.average for-each of these subgroups was an
’ increment. . - ' o N |
Based on emp1r1cai eV1dence,.then the test, taker should expect a ga1n
in score if he reconsiders an 1tem concludes that his response should be
changed and’ then makes ‘the change. Such e discrepancy in advice vs.
evidence suggests a need for further inuestigation using a different approach.
Perhaps if subgroups are def1ned quite d1fferent1y, answer- chang1ng behavior
mould differ. "It is p0551b1e, for instance, that certa1n personality. .

ki

variables such as 1mpuls1V1ty or anxiety . . . may correlate with the inci-

dence ana effectiveness of answer-changing behavior" (Mue%%er & Shwedel, 1975).

The follow1ng questlons guided this 1nvest;gat1on 1) To what extent

)

N study.

do tdst takers change answers? 2)° Doesichanglng answers tend to ‘result in
higher scores? Defining answer-changlng behavfhr as number of changes and
increment,due to changing, 3) Does answer-ch;nging behavior relate to cogni-
tive styles and to attitudes? h) Is. answer-changing behavior related to

academic performance?
. . - . Sample
Students fromAthree uniuersities enrolled in an educational measurement
andleva}uation,course.constitute the sample. The four classes numbered 43
24, 17, and S0 students.' Two of the classes were taught by one professor,’
two by another professor; The majority cf the students fe;; inservice or

preservice teachers.. Prior to all data being collected the professors did

not mentlon ‘the appropr1ateness of changing answers, nor- the purpose of the
3

-
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g_strumentat1on

‘The dependent var1ab1es are the number of changed item responses and

the 1ncrement in score from chang1ng responses on classroom tests in the

educational measurement and evaluation course, For tiwo eirthe classes the
quizzes totalled 54 and 75 multiple choice 1t8&s host of which had four '
alternat1ves For the other two classes the quizzes totalled 132 and 135 s
[1tems most of wh19h were muft1p1e ch01ce with a small percentage&of‘trUe-
false items. The data were collected unobtrus1ve1y, with no special ’

q .

directions given to the respondents. ' Two judges examined each.answer '
v ’
sheet and agreed on the changes made by the respondent When an item

, -
Tesponse was changed the changes were recorded in one of the folloW1ng
categorles . 1) wrong response changed to right response, 2) wrong'response
changed to another wroﬁg response, and 3) right reSponse.chanéed to wrong :

Ia

" response. v - \ ‘ o

The independent variables include measures of four cognitive stxles,'\
Plus self-report grades, attitudes towards the course and towards tests,

* course performance, and sex. The cognitive styles and the major measure
p LY € cogn ;

: = '
used for each are: ‘

a

1mpu1s1V1ty-ref1ect1v1ty, measured by Barratt's Personal'Evaluation
) \ ﬁ 1
(Barratt), :

anxiety, measured by Spielberger, Gorsuch and Lusheme's Self-
Ewaluat1on Quest10nn31re (1968), \
preference for complexity, measured by Barron's (1063) Compleidty

Scale; and ' | £O
,k*\}k _ fieid‘independence,'measured py\the Hidden ngures Tes€ (Educational
Testing Sertice, 1962). T ’ |
Sever;1 veriables were assessed using a three-page questionnaire wh?ch' b

L] ; %5 -
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contained a "n;iety of item types Br1ef questions solicited both under;
graduate ar 2duate GPAs and a report of previous coutrse work in. measure-
ment. Likert items allowed spec1f1cat1on of att1tudes ‘toward the course
and toward the quizzes. A semantic differential item spgcified attitudes
toward testing using both the evaluat1on and potency dimensions. Several
\__~ rat1ng scales were constructed to measure cogn1t1ve styles

G e performance was assessed both as total score on the quirzes and

as letter grade for the course.  Because of the different numbers of items for .

4 +

each class, quiz score, number of changes, and increment from chang1ng were

-
-~

converted to standard scores within class for coizputing total group\correlétzobs
. - Results , ¢
All students ckanged at least one answer, with * tne ‘mean number of(ch;hges

rang1ng from 5.0 to 8.6 depend1ng on the cl eedgable l:‘\\Although one

person lost three p01nts/from answer changlngJ no one else's loss 9xgeeded~oﬁg

- point. Most people ga1ned from chanérng' the percentage of students ga1n1ng
) .
< ranged from 71% to 91% for each of the four classes, and the mean and med;an

3

t

increment tended to be approximately three’ po1nts for each class

\

Performance -on the cogn1t1ve style var1ables is descrlbed in Table 2

N
Inspect1on of ch1s table suggests that Group 3's performanoe ofted d iffervd
&

frem the others however, it was the smallest sample. . s
|

/
The best pred1ctor of gain from chang1ng answers was the number of items

a

| ‘on which answers were changed. As shown in Table 3, the correlation coeffic-

ients ranged from .76 to . 80. (Spec1f1cally, the coefficient for Group l'was

~

.80, For Group 2 it was .78, Group 3 and Group 4 were each .76, and the total

group was .78.)
' [
The relat1onsh1ps of cogn1t1ve style measures with answer changing behav-

iors were less cons1stent than was the relationship betweert the tyo ways of

| Ko BN ~
¢ ! . - 5 .
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describing answer changing behaviors. For the first group those who changed
and profited from chang1ng tended to be low anxious, for Group 2 1mpulsive,
for Group 3 anx1ous, impulsive, and orderly, éor Group 4 non-compulsive; and
for the total group 1mpuls1ve. (While the coefficients used in support of

the above statement tend to be JUSt above or Just below the value needed fer

significance at the .05 level -the extent of 1ncons1stency within cells of

the first two rows of Table 3, plus the number of near zéro correlations
. o~
suggests caution in 1nferr1ng relationsh1ps between answer chang1ng behaV1or

and cogn1t1ve style constructs.)
Several cognitive style viriables showed greater consistency with each

o’ .. 3

\ . . .
' jother, however. For example, anxiety measured using the Spielberger instrument

correlated appropr1ately with. questionnaire 1tems e.g., pos1t1ve1y with anx1ety
. and negatively W1th happiness and. extroversion. The field rndependents tended
'+ to con51der themselves low anxious and happy. ‘Those h1gh in impulsivity tended

to be self;ratedlas_compuls1veﬂ“extroverted and casual Frequently for

these relat1onsh1ps within the cogn1tive styleﬁvariables, as well as for
f
other relat1onsh1ps, the 1ncons1stent gToup ‘was the third (and smallest) one.

Attitudes tcward tests generally, toward the course, and toward the

. N A\,

quizzes, in. the course tended to be m1n1mally related to answer changlng

v

behaV1or. Semant1c differential rat1ngs of tests grouped under evaluat1on

and potency d1mens1ons correlated between - l6 and -.18 with answer chang1ng

o

¢ behaV1or for the total group
Wh1le femalels in the fourth group changed more answers and -profited
more from changes (rs = 24 and 31), the correlations for the total group

l o
were only .06 'afd .14, B ' : A .

\\\\ Academic performance in.general and for this course in part1cular was

-

G-I
also\IEE?fect1ve in est1mat1ng answer changing behav1or, as may be seen:in -

. ! . . .
' N
. .
\
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Table 4. The general academic performance variables are based on self

.

report; the extent of bias due to self report is likely trivial (see, e.g.,

3 ¢

McMorrls § Ambr051no, 1973)

D1scuss1on
R ———

The con51stency of results among stud1es of answer chang1ng remains
unblem1shed test takers change answers, and when they. do, the tendency

is to gain rather than either to lose or to remain at the same score.

+

The search for cognitivenstyle, attitude, and academic performance‘

variables to correlate w1th answer-changlng behavior was attempted Most

relationships were qu1te’low, espec1ally when all four classes were comb1ned

/
Judging from these data 1mpuls1V1ty m1ght be the wost likely of the present

cognitive style and attitude variables to show relationships.with number of
. changes and increment from changing in a repl1cat1on. As noted earlier,

several researchers have found that academ1c performance is pos1t1vely

|
, related to answer- chang1ng behaV1or, although our no difference findings

‘\\are not' unique, ) ) o

One reason for low relat1onsh1ps with answer.changing 1s the limited

-

rel1ab1l;ty of the answer changlng measures. For the fourth (and largest)
class we 1ntercorrelated the number of changes between pairs of the three
qulzres averaged u51ng the z transformat1on and- corr;cted the reconverted
average using the Spearman-Brown formula, We repeated the process. for theV
increment. HThe reliabjlity estimates were .76 and .21, respectively.

Why do test givers’caution test takers not to change answers? One
reason may be that changes from right to wrong are better~remembered than

vov

are changes from wrong to right. Students going over a corrected test are

more l1kely to be wonder1ng why they got certain 1tems wrong and not why -

i

they got other items r1ght .They are thus more likely to. notice right to

7
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memory as an active .process that synthesizes’ stored informatien to create
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wrong changes and be convinced that changing responses tends to hurt 'their

" test scores (Lynch & Smith, 1975, p. 223). Perhaps we humans expect a gain

and can't’ tolerate a loss, and recall the losses more vividly.

Athhef redson for the caution may have .to do Qith'how'test givers
concéptﬁalize memory. For example, memory may consist_of.ideas or concepts
that~tepresent copies of sensory experieﬁces. Remembering or recall may
require’ the arousal.of a:sequence of neural connectlons that have stored
these cqp;es of "real1ty.” Utilizing this theoretical perspective, an
aésoc?ative ;etwork‘is presumed to be responsible for telating stimuli and
responses. In'test iakiﬁg sitpatiqns, the tester assumes that the first
presentation of the stimulus (the multip{e choice question) will most likely
evoke‘the response (correct answer option);.later evaluation and reconsider-
ation of the question mightidisrupt the original memory‘trace.. Thus, the <
test téket is discouraged from altering his initial response.

A review.of pertinent research findings indicates that changing
- 4 .

answers generally augments the overall performance of the test taker. An

' explanation for this consistent empirical fin&in@ might be to ccnsider

\J

a new construction. Jenkins (1974) suggests that this theoretical position,
L - N ) s

sWich he refers’to as contextualism, is more useful in conceptua1121ng human

v s

Remory processes than is the tradltlonal associationistic model. This.
tﬂeoretlcal perspect1ve suggests that remember1tg is an act1ve process of
elabor;tlon that t;kes t1me The reevalgatlon of questions posed during an
examination session could lead to an effective reconstruction of the concepts
required in answering these questions. The\a@ditional eXpérience gained~

thfough exposure to related topics during the examination session should

provide information that will augment the development of pertineﬂt concepts

8
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' to be used during the review of answer options. .The test taker will use

this additional information to choose the best option avgilable--changing
C ' .

answers, based on a constructive memory process, would be expected to

Y ) o . .

- -

‘augment overall performance. y

Such a view bf memory is supported by Lynch and Smith* (1975, p. 223).

- ‘have their memories jogged by other items or other
memori¢s so that reconsideration after having
* answered other items makes students more able to
+ reason the correct answer. Students going over '
. @ Torrected test are more likely to be wondering

. _why they got certain items wrong and not why they
.o got other items right.. They are thus more likely
: to notice right to wrong changes MAd ve convinced

that changing resppnses tends to hurt their test
"scores. Thus, many students do not change .

- responses.

Iherau:;gr§'hypothesize that students faking exams '

A

The consistency[of the research findings suggests that countless numbers

°

of test takers may be penalized by inappropriatq advice. Yet, the performance
" of test takers suggests that-this advice is either ignored or conditionally

. . N : . [,
interpreted, i.e., individuals do change answers on multiple choice tests.

But should our advice be to chgnge answers? ' (Advice to change is typically
- given in the discussion or . conclusion section of studies on answer-changing
. \ - ) AY
behavior.} Why should we question the applicaticn_of such a consistent

research finding? Two concerns of ours are specified below. The unobtrusive

nature of the data collection procedure used here provides a naturalistic

-

approach but does not permit unambiguous interpretation of a student's rationale
. : . - . " o .

= fbr changing responses. Using a contrived experimental procedure, Jacobs (1972)
has demonstrated results similarhto ours, buﬁ even with his additional controls
the reasons for the changes “are unclear. For example, what percentage of

changes are clérical corrections? What percentage are due’to clues from other

9
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items? What percentage are due tp additionsgl th1nk1ng about the 1tem’f

What are the effects of attempting to modify answer changlng strategles?
Instructzons could b€ varied alo‘t change--do-not- change contmuum This
approach could be useful in evaluating the effects of a.modified strategy in
terms of both number of cha.nges and increment in test performance. If test
takers are encouraged to change a.higher percentage of responses, would the
increment from answer changing documented in the resear;h 11terature remain
_.an 1ncrement? . '

. . .

-
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Table 1 '
Number of Answer Changes and Increment from Changing
- for Each of Four Groups . s
- ! - . . “~ '\P—
. . ~ .Number of Answer Changes ' Increment from' Changing
Statistic? 1. 2 3 4- 17 2 3 g
— - L -
- Mean.! . 5.0 8.6 5.6 6.2 3.0 2.8 le 3.4
Median . 5.65 5. 5 o3t 3 2 .3
Mode(s} - 1,6 B - 3 30 3 . 2 5
Standard Dgy./ 2.8 7.r 3.2 sr 2.1 2.6 1.9 2:6
Low-High 1-12 1-35/-1-11 1-27 (-1)-8. (-1}-9 (-1)-5 (-3)-10
lf?ercent of n Gaining ; 91 79 . 71 90
- /'Pe;ifzr of n Losing 2 12 12 3
Number of Items . 74 135 54 132 : |
\ | o
Number of Testees 43 24, 17 50 .,
- 4 ;
Y :
"' ’
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J Table 2 .
4 Means and Standard Deviations for ‘
o 'Cognitive Style Variables . %
. — ) ’ o
Vv - . cL s - f .
Means . ‘ Standard Deviations
Group ' Group
‘Variable? » ° 1, 2 3 . 4 Total 1 2’ 3 4 Total
Anxiety: | w7
' . . : . " - \
State 37.7 3406  36.6 36.1 36.4 9.5 8.2 6.$>/11.4 9.7
Trait 38.8 36.9 42.8 36.7 38.0 8.5 3.5 9.5 9.6 9.1 .
Total 76.4 715 79.3 72.8 744 15.2 15.1 12.4 19.6 16.8
3 o . ' . .
Anxious-Calm' 3.4 3.7 41 3.4 35 1.6 1.6 1,7 1.8 1.7
Happy-Unhappy 5.5 5.7 5.0 53 54 1.1 1.0 .9 1.5 1.2

&

&

Field Independence 9.8

Preference for
Complexity *

Impulsivity
Compulsive-

Noncompulsive

Extrovert-
In;rnvert

6rder1y;éasua1

.
.

\

106;4

23.4

3.9

4.5

4.2

43

N

8.7 5.7 10.1 9.3 4.8 50 3.9 6.1 5.4

23.2  21.1 23,3 23.1 5.9 5.2 4.6 .6.2

109.3 104.5 107.1 107.1 12.4 16.2 11.8 12.4° 13.%‘7

4.0 4.7 4.0 .40 1.6 1.8 1.3 1.6 1i.6

4.7 4.1 4.6 4.5,

1
wv
—
.

~

1.4 1,5- 1,5

3.9 '5.0. . 4.5 4.3 1.7 1.5 1.7 1.6 1.6

24 17 50 134

L4

%The bipolar adjectives were included on the questionnaire. Maximum agreement

",with the word on the left would yield a Store'o§ seven,

-

-t

[ . , )
/
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Table 4 \

7 ' Correlations of Answer. Changing Behaviors
with Acadeémic Perfo ce
Four Groups and Total (Decimals Omitted)

Answer Changing

—

: Aca@emic Performance Number of Changes’ - Increment
In Genqral:a )
. a -06 -09 . -01 -03
Undergraduate GPA =36 . -01 ' -38 07
=07 -01
' -20 =08 - -12 -05
Previous Testing Course (yes-no) 44 09 35 -09
. . 02 4
. 27 -12 43 -07
Number of Graduate Courses™ny 30 00 30 15
- 05 d/) 17
13 02 ! 13 13
Graduate GPA 0s 20 -10 26
-1 14
This Course:
21 -7 16 03
Total Quiz Score -09 -08 05 08
. * .02 08
.11 ~27 . 05 -12
Letter Grade . -21 -08 -26 02 |
-11 ' -03 o

/

Note. Coefficients for the four classes and the total group are given in

order; n3' = 43, 24, 17, 50 and 134, respectively.

\ :
“The "In General" variables were included on the questionnaire.
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