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o =" INTRODUCTION

Research since the ear1y11950‘s has consistentiy verified the sig-
n1f1cant1y negat1ve re]at1onsh1p between test anx1ety and academ1c .
ach1evement (Shaha & N1ttrock Note 1) S. B. Sarason and Mand]er (1952{
were among the f1rst to uncover a s1gn1f1cant corre]at1on between test
_ scores and test anx1ety In s1m11ar research, Alpert and Haber (1960)

| found that both grade po1nt averages (GPA) and e&am1nat1on scores are
‘_predlcted by ‘test ‘anxiety, and I. G. Sarason (1963) 'showed that stand-
. ardized test scores ﬁnlmathemat1cs and verbal skills are also predicted
by test anx1ety _ - | ' ‘ o |
Efforts to def1ne the ante%edent causes- of test anxiety have led -
to var1ous interpretational theor1es N1cholls (1976) def1ned test anx~ |
-~ ety as "se]f-eva]uat1on," stating that test anxiety scores actually re-
f]ectﬁstudenu‘,zperceptgpns of the1r own 1nadequac1e§ in test1ng s1tuat1ons.
_Gaudry (l§77) supported -a similar theory, proposing that test angiety»is7l‘ .;~".
e ‘ ~caused by previous fai1uhes;in testing situatiens. -H111'(1972) and Kirk- |
land and Ho]]ahdsworth'(1980) have broposed that test anxiety is eaused |
by poor test-taking skif]s They independently’ conc]uded that highly
anxious ch11drens' lower test scores and 1ower schoo] ach1evement stems
from 1nadequate test-taking strateg1es rather than from 1earn1ng defm-

c1enc1es H1gh anxiety coupled w1th poor test- tak1ng sk1115 interfere -

w1th the effect1ve completion of tests.

€,
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S“VeraT‘treatments ‘have been des1gned~to reduce test anx1ety in: an--
effort to increase academ1c ach1evement Go]fr1ed L1nehan, and Smith's -
(1978) use of cogn1t1ve restructur1ng techn1ques reduced test anxiety and

ra1$ed test scores. Similarly, M1echenbaum (1972) 1ncreased test scores®
B 5

througn codhitiue modification techniques thch fam111ar1zed subjects with

-,

the1r anx1et1es and then offered them systemat1c desens1t1zat1on treatments

“

. or 1dea1 models to follow. w1111ams and Hill (Note 2) reduced test anx1ety
and 1ncreased test scores of h1gh anxiety students by mod1fy1ng test 1n-
structions. Changing 1nstructjons so that the testing situation appeared
1ess'eva1uative and threatening increased the subjects scores s1gn1f1cant1y
The altered 1nstruct1ons, however, caused a decrease in test scores for
middle and low anxiety. subJects

o The critical issue remains whether or not test anxiety can be effect-.‘
ively reduced, and test scores subsequently rajsed, without any negative.
effects such as 1onered scoresvtor normally or 1ow:anxi§u§ students and
'withouturesorting to:costly’treatments or,Special prograns. 'The-qﬁ%stion

| arises‘as_to nhetner altering the form of a test, and not merely the in-
structfons, would have these desired eftects on anxiety; In short,'fs
there.a less threatening format for which mest students have effective
test-taking strategies and\which w111.efficient1y,assess students"know1-
edge of a given subJect area?

A%,1nforma1 quest1onna1re was adm1n1stered to 150 students between

the ages of 8 and -26. The 1nqu1ry asked for free responses to only one

question: “which’type of test'or‘test question makes you worry the least?"

“!
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Responses 1nc1uded ora] exams’, essays f111 in- the b]ank complet1on ques—\\i

- (

t1ons, and others, One predominant response, however, was match1ng tests
Tradatxona]ly, match1ng test formats have, been avo1ded in favor of mu]t1p1e-

choice 1tems for various reasons, 1nc1ud1ng item ana]ys1s propert1es and

b

chance performanc&'character1st1cs (Popham, 1981 Shaha, Note 3) ~ Howeve
Y

.~1f a match1ng test cou]d assess know]edge for a g1ven top1c area as effec-
- {
fxt1ve1y as an analogous mu1t1p1e cho1ce test, et present a s1gn111cant1y

' . less. threaten1ng, Jess anx1ety provok1ng 5|tuat1on, then the match1ng for-"

#

” mat shou]d be ut111zed,1nstead of the traditional, a]ternat1ve It‘was
upon thi’s 1og1c that -the fo]]oW1ng research ‘was conducted a
 Two experiments were des1gned to, measure the comparat1ve effect1ve-
ness of ana]ogous mu1t1p1e cho1ce and match1ng tests fdr (1) assess1ng '

student recall capab111t1es, and (2) for reduc1ng test anx1ety It,was

anticipated that the match1ng test»format wou]d represent a s1gnif1Cant1y o

" less anx1ety producing st1mu1us;and yet be equally. effect1ve for measur-

1ngcsubJect reca]]. Medsurement effectiveness was determ1ned to be rep-

o

resentable by item d1scr]m1nattonvand,d1ff1culty. N




EXPERIMENT L: METHOD

SubJects and Des1gn r v | R e
S1xty -four Jun1ors and seniors from west Los Ange]es area h1gh schooTs

participated in three c]assroom groups (19, 22, 23 students) as vo]untary ‘
. , . . s .

~ subjects.

Materiais and Tasks

' Twelve premise/response pairs were composed dealing with facts (prem-

| 1ses) about past Pres1dents of the Un1ted States (responses). A1l pairs.

related to one common stem: “wh1ch of the fo]]ow1ng Pres1dents 11sted O

would you associate w1th the statement(s) g1ven7“ A match1ng test was

f construcbed As1ng the 12 test. pa1rs Prem1ses were 11sted vert1ca11y on

~ the 1eft side of the test sheet» éhd responses on the r1ght s1de Three ’

I

‘extra Pres1denf ' names were added to the response list as distractors.

Prem1ses were numbered and’ responses lettered, and a]] were randomly

" ordered. A blank space was prov1ded next to each premise for repord1ng

\

A
Twelve mu]t1p]e-cho1ce test 1tems, draw1ng upon the response’alter-

the 1etter correspond1ng to the se]ected-response

:nat1ves and the add1t1ona] ‘three d1stractors descr1bed above, were\con- X

structed. Each item had the same basic stem, one of each of the lé pram-
ises as the questions, and four alternative response choices. Each*of

the 12 responses was used as an alternative three times, and the three

. additional distractors were used four timee each. The completed test, -

was presented in a three-page bodk]et.

~
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Test anxiety was assessed Via a- posttest quest1onna1re based on the '

%,

3
Inventory of TesthHX1ety (Osterhouse, 1972). The resulting exper1menta1

<
measure, hereafter referred to as the Test Anx1ety Inventory (TAI), con-

pe

dur1ng the test as reported in retrospect ¢

. ' - Test preference was assessed by a three-1item quest1onn1are w1th the | \h,
. following quest1ons:‘ (}) “Wh1ch_of the two_test forms did you prefer?".
.- (2)'"Which test was easiest for yout", and (3) "Nhtch test was faster?"
| A]] mater1als and tasks: descr1bed above were reproduced by photo-
'copy1ng on &5 x 11 inch (21 x 27% cm) standard 51zed paper. Each of the
“tasks was stapled into separate booklets*preceded by an instruction sheet.
Procedures S o | ! "ok
| Subjects part1c1pated in their regu%ﬁr c]assroom groups in a des1gn '
counterba]anced for test sequence Tests were d1str1buted from a randomly
shuff]ed stack consisting of half of each test type. " After subJects read
1nstruct1ons for their tests s11ent1y and all prooedura] questions were. |
answered individually, all subjects 1n1t1ated the test tasks s1mu1taneous1y
Upon comp]et1on of the f1rst test, an exper1menter equ1pped wwth a stopwatch )
co]]ected the test, recorded the time-on- task (to the nearest 30 seconds), |
and .gave the student a TAI for completion. After comp]et1 g the TAI the I
subject was d1str1buted the second opposing test form. Comp]etion of the
second test was also followed by a second TAI. The f1na] subjectdtask was

to respond to the test preference questionnaire,vafter which students were

dismissed from the room.

PO 3.ceem




N . .
* No tiMe 1imits were imposed for any. exper1menta1 tasks ‘However,
as ment1oned t1me-on t@sk was mon1tored by record1ng start1ng and finish-

'1ngft1mes for each of the two tests.

Results and Discussion
o, > s ¢
A one-way analysis of variance for time-on-task\revealga no differ-

ences between éroups“' Both test forms were scored for number of correct
responses A two -way analysis of ;ar1ance for test scores \ . test se- ‘

quence revealed no s1gn1f1cant d1fferences between scores for e1ther test
, Ce
format, and, no significant main effect for test sequence counterbalancing..
‘ There was also no significanf’interéction.

~ L T - .

In order to compare assessment~effect1veness between the trad1t1ona]
multi- ie-choice format and the match1ng test alternat1ve, deta1]ed anal-
‘ys1s of item difficulty rat1ngs and discrimination propert1es were per- .
fornéd Item d1scr1m1nat1on refers to the cons1stency w1th which high
scoring subjects respond correct]y to an 1tem<wh1]e low scoring students
o err, meaning that the test tru]y,discriminates between tnose who_pessess
and those who dd not possess requ1s1te knowledge! -

An 1tem ana]ys1s was comp]eted for each ‘test. -Item d¢fficu1ty was
Lalculated as the proportion of respon ing students who_scored ncorrect]z

(h1gh,proport1on—h1gh difficulty). Ttem d1scr1m1nat1on was -calculated

as the poin&-bisefia] correlation of correct/incorreet response patterns

. : . - - e
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Table 1

[ %

e . ‘Meags and Standardjpeviations:

Experiment I N

g Matching Test ' Multiple-Choice Test
B Mean 568 532 S
. Time-on-Task . e .
'SD 1.43 . Cow .99
! % . : - - . : ‘ A
Number of Correct Mean : _ 9':3- .L, 9.38
Responses ) 2.53 3,10 |
- o Mean 32 3 .38 . .
Item Difficulty _ ,
e I 18 .21
o Mean LT3R . , .53
Item Discrimin- . e
ation b .23 .11
Mean - 2.33 " 4,07%*
. Test Anxiety : , " ‘ .
. SD . 49 ‘ (1,12 LS

a

** Significantly greater at*p=.01
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with total test scores. Analysis of variance for item difficu1ty yielded -
no s1gn1f1cant difierences between groups, meaning that ne1ther tesb was
s1gn1f1cant1y harder or eas1er for the students Ana]ys1s of var1ance :
for item d1scr1m1nat1on, on the other hand, y1e1ded a s1gn1f1cant F ratio

. in favor ‘of the match1ng test (E(1, 62) 9,41, MSerr = 21 ps. 01). ‘In ‘&7
‘other words, the matching test more accurate]y d1scr1m1nated between h1gh )
and low scorers (see Tab]e 1), where h1gh scoring subjects were more con-

s1stent1y correct on thg matching test R

The hﬂker;/ccale responses to test anxiety que§t10nna1res were re- .

'duced ty 2 mean anxiety score for each subJect on each test. Ana]ys1s

of variance for anxiety showed that the matchlng test produced s1gn1f1cant]y
less test anxiety thah the mu1t1p1e-cho1ce test (see Table* 1). The- 1m-
p11cat1on is that the match1ng test format presented a s1gn1f1cant1y 1ess
threaten1ng situation and hence produced s1gn1f1cant1 1ess test anxiety.
The test preference quest1onna1res, in wh1ch 63% of éie SJbJQCtS statlﬁ
that they prefgrred thé matchlng test format, supported the conc]us1on

that the match1ng test is less threaten1ng The maJor1ty of the respond- \
ents-also claimed the match1ng test was both ea,1er 83% a/d'took less ‘
- time to complete (53%). The claims by subjects concern1ng the comparat1ve
time taken to complete the tests were espec1a11y interesting 1n view of

the fact that no s1gn1f1cant dif? ‘erences were found for actua] time-on-task.
This phenomenon was,prev1ous]y discovered and d1$cussed by T. G. §arason
and §toops (1978). C o . _ e
Cohs1dered as a who]e, *he results of Exper1ment I support the as-

sertion that match1ng tests offer a s1gn1f1cant1y less anx1ety produc1ng




o

\ ‘ " . \
format as ev1denced by anxiety scores and preference reports Ehrther,

as 1nd1cated by the s1gn1f1cant1y h1gher item d1scr1m1nat1on 1nd1ces for

| the match1ng test items, the reduct1on in anxiety does not reduce test

' effect1veness for d1scr1m1nat1ng between subjects fem111ar with topic ‘

material and those with less -knowledge. ’ : .

EXPERIMENT II: METHOD

' fhe tests in Experiment I were designed to assess subjects' ability
to respondmto questions based on prior hhow]edge. A second experiment
was~condhcted to determine whether- the results of the first experiment
were genera1iiab1e’to tests covering material either novel to or just en-

coded by the subJect~\

Subjects and Des1gn \\\\\f\\\\\\\~ ' | ‘ .
The same 64 high school juniors\and\senTors\jrom Lo§’Angeles area

schools participated in the identical classroom groups\one,week later..

L

‘Materials and Tasks . L B ' T

Fo]Towing-the same procedurtes used in the first experiment, tests

~ covering information about two topics wére constructed: (1) Whales,

and'(?) Far Eastern Re]iggons. Twelye premise/response paﬁrs’were-de-

ve]oped»for each topic and then converted into ana]ogous matching and

| multiple-choice, tests For encoding purposes, prose passages were then

composed based on the quest1ons, and the passages were taped on cassettes
Test anx1ety, test format preference, and t1me -on-task were all

measured by‘dev1ces°1dent1ca1 to those used-in the First experiment.




Procedures
'y

. Data were co1]ected pn separate, consecut1ve days for gach of the
two top1cs As 1n Exper1ment I, subJects comp]eted the exper1menta1
tasks 1n the fo110w1ng sequence: (1) Test format #1 (format determined
by random distribut1onvprocedures), (2) TAIV#l, (3) Test format #2, (4 )
TAI #2 and (5) Test preference questionnaire. | B

On the first: day, subjects listened to the taped passage about Whales
(3 min. duration) while they read the identical passage silent]y. This
procedure/was designed to maximize encoding. Instructions for the en-
coding task warned subjects that they would be tested for'their'memory
of the stimulus 1nformation, but no reference was made to the mode or
manner of testing. The remaining experimental tasks were performed with-
out any'furthér:exposure to the stimuius material. The same prdcedure
was employed en the second day with the tape (3.5 min. duretion) and’

passage about Far Eastern Religions.

Results and Discussion

' Scorihg protedukes were identical to those emp]oyed-in the first
experiment Analysis of var1ance for time-on-task y1e]ded no significant
d1fterence for either test format desp1te topic matter (see Table 2).

A two -way ana]ys1s of variance for each topic area yielded no s1gn1f1cant
effects for number of correct responses, for test sequence effects (counter-
balancing), or for the 1nteract1on |

Item analysis were conducted for a]] four tests The tests measur-

ing recall of Whales revealed no significant differences:for item diffj-‘

L
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cu]ty or for item d1scr1m1nat1on stat1st1cs Ahe test cover1ng Far Eastern
re11g1ons showed no s1gn1f1cant d1fference5/for item diffi 1ty, but did
produce a s1gn1f1cant F ratio by ana]ys}s of variance between test types
for time d1scr1m1nat1on (F(1, 62) 5 .63; MSerr=.13; P<. 05) It appears that
the matching tests were at 1east as effective assessment tools as the mul-

tiple-choice formats.

- :
--------- - . s
“Test anx1ety data from both topics assessed mirrored results from .
_ AExper1ment I. Matching test formats were s1gn1f1cant1y less anx1ety- ;;ﬂi.»;
v - - preducing for both Whales (5(1,62)=6,21;‘ﬂ§gr£7.17) and Ear Eastern Re- T
| ligions topics (F(1, 62)=10.03' MSerr¥.33). Test preference was also
Vdec1ded]y in favor of . the match1ng formats. Actua1 percentages of‘sub-
Jects stat1ng a preference for the matching test mode were 79% far Whales '
and an overwhe1m1ng 93% for Far Eastern Religions. Quest1onna1res again
cons1stent1y echoed the f1nd1ngs that subJects perce1ved a shorter time-
 on-task for the matching test formats (68% 54% respect1ve1y), even though
analyses for time-on-task revea]ed no s1gn1f1cant d1fferences between '
formats. Subjects also rated the matching test as. eas1er (75% 91%), .

while no 51gn1f1cant differences for scores were found.

-~

. CONCLUSIONS

The two exper1ments con51dered together c]ear]y support the use. of
’match1ng test formats for asse551ng e1ther pricr knowledge or reca]] of
recently encoded mater1a1 A]though test deve]opers and theorists may

debate use of the match1ng test format (Shaha Note 3; Burry, 1971)

A\




: Tab]e.Zﬂ

Méans and Standard Deviations:

Experiment II

Topic ] | , | Whales ' . B Far East Religions  .»
Task . o , Matching Test Mu1tip1e-Choice Test ‘__? Matching Test | ~'Mu1pip1é-Chdice Test
. 4.85 4.9 7.3 . 6.86
Time-on-Task - - . R o ' .
.79 .55 S - 239 .~ 1.88
‘Number of Correct 1008 ©9.85 S 1.3 6.33
Responses 31 3.69 4.21 .. 3.8
. . o % ; “\'
: Mean .45 : .49 .67 .65
Item Difficulty . ' | .. \ s
: | SD .42 .27 \ \ .41 .28
. Mean  ~r63F—————— " .44 - 78% , ;68 -
Item Discrimination - . : : -
' ~SD A1 .32 : A4 : : .12
e Mean  2.06 3.81%* 289 _4.40%
Test Anxiety ‘ , : v . g
| SD 1.31 | .62 2.03 a1
| < . — — , .
* Significantly at p=.05 ' . ’
** Significantly at p=.01 - :
. T - .
16 ) 7




- .changing test format This f1nd1ngcannotbe overemphas1zed The cor-

- these experiments sugéest that mu]tip1e-choice tests should-not neces-,

-~

sar11y be preferred for either assessment -effectiveness or anxiety re-
duction when contrasted w1th the match1ng format On the contrary, sub-

Jects overwhe1m1ng]y and cons1stent1y favored the use of match1ng tests,

| scored equa]]y h1gh on them, and exper1enced s1gn1f1cant1y 1ess deb111tat-

ing test anx1ety . ‘ N - . ‘ e

Perhaps the most 1nterest1ng f1nd1ng in these studies involves the

'reduct1on of test anx1ety, without any apparent ill effects mere]y by

4

» re]at1on between anx1ety and both fest performance and scho]ast1c achieve-

ment in genera] raises maJor concerns . ‘about the use of. any assessment
technique which m1ght unnecessar1Jy increase anx1ety and decrease test

performance.. - =

One possible exp]anat1on for the reduct1on in test anx1ety d1scovered

in these studies 11es in successfu] test- tak1ng strateg1es and pos1t1ve

se1f—eva1uat1ons Shaha (Note 3) found:that subJects-employ s1mp1e e11m-

. ination strateg1es when respond1ng to match1ng test items; the easier

- matches are made first, and made qu1ck1y<and eas11y The subject is im-

. o

4

mediately reinforced, and his/her confidence jncreases'as'the elimination -

strateg1es are found to be successfu] A]though the simp]e matches are

- expended as the student proceeds and encounters more d1ff1cu]t assoc1-

ations, the initial optimism does not wear-off as 1s ev1denced by post-
exper1menta1 test preferences and post- test anx1ety scores.

In summary, the “se]f-eva]uat1on" theories d1scussed ear11er are

]

b
&y
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supported here (e.g., Gaudry, 1977; N1chol]s, 1976)-as we]] as the “te°t—

tak1ng sk111“ proposa]s (e.qg., H111, 1972 K1rk1and 1980) On the bas1s

of their effectivefe]imination.strategjes,.stydents feel redhced anxiety

and ihCreased competehce 'Hdwever, the optimism and subsequent‘reduced

anx1ety are a student percept1on Test scores, time—en—task, and 1tem

d1ff1cu1ty data d1scount any actua] super1or1ty of the match1ng test for

ease or eff1C1ency of strategy. . o |

" Reduction of test anx1ety cannot be overemphas1zed Singe‘test anxiety

pred1cts both test scores and scho]ast1c ach1evement in genera], ahy assess-

ment techn1que which m1ght unnecessar11y 1ncrease anxiety should be avo1hed
If a particular test format can Iower anx1etv and y1e1d outcome scores and

assessment data equ1va]ent to those obta1ned w1th other formats, then the

anx1ety5reduc1ng method shou]d be employed. Certa1n1y further research

by test’developers is in order.

13
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