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THE GONSTRUCTION OF MATCHING TEQ&S:
AN’ EHPIRIGAL STATEMENT \.

GREGORY. A, SHANNON -
Pennlylvunia Departaent of lduoction
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A matohing test (MT) 1s & form of a multiple-choice tegt for
\
;whioh the premiael, or steas, and the responle opbiona are each

typically arranged 1n aoparito-oqlnnnc. Tho tasteea‘aro askod to
- ; \\
~ match each premise with the appropriate response or regponses.

/

\\\\\\

An MT} 1s usually broken down into grodpa of premises aﬁ@\rispénooi
which are called matching exercises (KEs). Most discussions of

MT oonatruction were inocluded in pub&ioations for which empirical

“Mu‘”h’support was not apparent (Odell, 1928, L‘nG- 1930, Ebel, 1951,

and Wosnnn, 1971). /

Oonstruotional alpeots of major concern 1nolude MT instructions

ME length, and cognitive ashiovopont levels mousureabla by MTs.

RIREIEE

A8 opposed to restricting the number of times a given reiponse
option may be selected, Wesman (1971) felt that non-restricted MT
instructions would yisld the best type of NI’ scores. What Wesman
meant by best MI's seemed to be MTs which would be more difficult
- to somplete, and thus, less luscoptible to teltoc traits such al
guessing and risk taskins abilitios. ‘
9.3g03ted ¥E lengths have ranged from five premises (Ebel,
1951) to thirty or more (Good, 1927). WE length was defined by
the number of prsmiges assigned to the ME. Thus, an ME wéfoh

This paper is a uumlary of the author's Master's thesls at the
University of Pittsburgh.

I would like to thank Drs. Henry Hausdorff, ﬁiohafd 00}, Robert
Guthrie, Stanley Jacobs, and Charles Stesnan ror serving on my
conmittee. , N o
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consiated ot five premises was dafined as & five-premiss MEK.
In general it was agreed that MTB WOuld be more ditticult to
conplete as ME lsngth is 1noreaae@.

Although MTs may be sonstructed to measure knowledge (Wesman,
1971) and higher-ordsr achievement levels (Fay, 1929, Ebel 1951,
and 5600rd -1952), tho offect of measuring lower-order and higher-

~order cognitive achievonont levels (Bloom, 1956) upon MT scores

remains to be examined. It .does ssem reasonable that MTs con. .
structed to megsﬁro highe?-order'gcbievoﬁoﬁt levels would pa//
more difticult{;ﬁan MTs sonstructed o messure knowledgs,

It has baenltha author's experience that Hrn are oomnonly
_being construnted and used bg classroom teachers to assess achieve-
ment. Since guidelines emplbyed by teaohors in conltruoting MTs
ars very much in need of ro-oaroh fortifioation, it is the purpose
of this study to empirically streagthen: . this nuppor%. .The NT
construction tedhniques invosbigated in this atudy ‘includeds '
‘(a) the use of MT instructions that ask the testee to select a
given rgfponsa option only once, &s oppo,od to, MT instrustions
that permit the testee to select a given respon’o»option onge or
more, (b) constructing MTs that consisted of five-premise MEs, as
opposed to, ten~premise MEs, and (c) oonstrﬁotinéinrs a8 measures

of knowledge, 8s oppossd to, oonstructing MTs as measures of

highar—érder azhievement levels such as compre ené;on or.syhtheais.

It was hypotheaized that bigher MT ascores would bq observed when
the MT instructions restrizt response selection to -orice,. wheﬁ the
MTs oonsist of five-premise MEs, and when:the MTs are constructed

- a8 measures of knowledge. It was also hypothesized Mhat no

/
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_interactions would be observed between the oconstructional

~the final 1nstruot1onal phase of an 1ntroduotory sduscational

~ psychology course at the Univorlity of Pittlbnrgh The re-

_viewed by the course instructor-for oontoﬁt validation purpoases

pose of classifying the P-R pairs into achievement levels, three

variables under investigation.

METHOD -
- ¥

Hator;ull

A premlse-response (P-R)ﬂpool was oonltruotod to conform to

sources oonsisted of the course texts and. an oxisting_pool of
multiple-choice test items. Premises were construsted and pairaed

with correct responses. The initial pool of P-R pairs was re-

and revised. "Eidainatfono were also made to insure that eash

prealse listed had been assigned & unlquo»;oqponco. For the pur-

‘graduste ‘students who had osipleted introductory educational
poyoholosy ooursos servod as Judgol. They woro oaoh’preoontod
with the revised P-R pool along with writton inotruotiona which
asked them to select the P-R palrs which they judged to be
measures -of knowledge as defined by Krathwohl and Poyno (1671):
P-R. pairs thnt wers unanimously Judsod to be moaouroa ot knowlodso
were classifled gooordingly and P-R pairs unanimously judged to

bs measures of some other oosnitlvo abiliby were classified as

measures of some higheruordor aohiovomont lovol It was assumed

that knowledge oscupled the lowolt cognitive level of the Tax- ' \

‘onomy defined by Bloom and that tho‘hioravohm was exhaustive.

P-R pairs which only two of the judges olassified were reviewed
by a protoasor within the Department of Educational Psychology

.. : o5
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A

.and either §1§ssigiq; or eliminated.
i Tha'romaintns P-h ﬁuirs wers construoted irito MTs ahd re-
viewed by the cgurue instructor and two graduato assistants to’
1nsure that oach rosponao origintlly palrod with 8 givon premiae
wpuld_ﬁomain the most raasongblo choice. A final revision was
‘madet;~AllfMIi consisted of thirty premises and thirty-six re-
spon;eu. o | ' ‘
The MT 1nstruotlonsjconsintod of two forms; 'rebtricbad and
unrcuﬁrlcted Restricted instructions were stated as followss
Gbmplote each ltatonent (numbered) with the most cor-

rect response (lettered). Enter eash response in the
blank preceding each statement. Do not select any given

response more than once. Please do-not guess.
The unrestrioted 1nstruotions were stated as follows:
Gbmplate each atatonont (numbered) with the most cor-
rect response (lotborod) Entenr all responses in the
-blank. preceding each statement .. Any response may be
selected more thln\onoc. Ploaao do not Rueas.
The two ME lengths were. five-pronise MEs (with six rosponse-)
3 %
: ’and ten-premise MEs %with twelve roaponsos) Eaah.HT form son-
sisted of ‘thirty premises broken down into either rivo—premlse
Mtn or ten-pramiao MEs. _
The three 1assifioations or oognitivo achievement whioch the

MTs were conatructed to measure were lower-order, higher-order,

and a combination of lowsr-order and hishor—order'achievement.

dublects

The Ss were one»hundred and ninoti—slx undergraduate students
enrolled in an introductory eduostionsl psyshology course orrorod

by the Department of Rducational Psxphology at the University of

g 6
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of the ¥Is (two forms of ur 1natruotiono X two ME longthn X three

. Although subtest soores wsere computed for grading purposos, only -

4

Pittsburgh. T[he majority of the Ss were femals. The MIs were
administered aS'pggatests’ror the final 1n9£ruptiona1 unit of

the coufse. The scores were not included in the Ss' course grades. * -

Progsdure ,

1

The sé ware assembled in a small auditorium. Twelvi forms

lavals of cognitive a~nlevemenb) were randomly aasignod to the
3s. The 33 were advised that certain. -of the MTs were different
in regard to ths inahructfbns and the ME lengths. Testing was
completed within the hour normally scheduled foF the course.
Because of typographical errors oné premise from six of the MT
forams and\thrgp.premisas from two of the MT forms weres not in-

cluded in tho'data analysis. -

! osion | ' ‘ . ,
A 2 x 2 X 3 tull rank dc:ign:was employed. " The data-were
analyzed using ‘the univariate procedure desoribed by Tima and

jarlson (1973) Achievament wasa the primary dependent variable.

the total soorea were includod in the data analysls.

\
ﬁ RESULTS
ﬂ! ’
Percan@hgé sg0res warse ;ompuied for tha MIs. Means, standard

s /

deviations, aﬁd rangés (by treatment gréups) are included in
Table 1. \ ‘
\\ -




TABLE 1
; Diatribution by Treatment Group (Ghll) or
' Henns, Standard Deviations and Ranges

" . 1

S - 3 =
- ST i N

ce11 . Numbgrgpf‘ o Standard

{Group). N  Items. | Mean Deviation® Range N
’ .. X B \\ h* R . ’ ¢ ’

ABC 111 4 25,  -B1.90 7.11 75.86 - 89.66

ABC 211 19 297, , 68.97 27,34 6.90 - 96.55
ABC 121 -17 - 29 o © 65.31 19.73 | 48,28 - 86.21
ABC 221 10 .29’ 62.07 . 19.71 -~ 27.59 - 89.66 o
ABC 112 . 25 27 - . 79.26  10.69 44,44 -100,00

ABD 212 17 27 76:69 " 10.04 59,26 - 92.59

Aéd 122 18 29 67,43 13.34 | 41.38 - 89,66 Ef

ABC 222 10 29 71,05 11.86  51.72 - 89.66
 ABC 113 14 3o | 84.05h .'7.53' // 70.00 - 96.67

ABS 213 31 30 83.25 . 11.59 40.00 -100.00

. ABC 123 12 30 81.11 70707 70.00 - 93.33
ABC'223 19 30 . 973,68 15.63 20.00 - 93.33 .

A - NI Instructions: B - ME.Lensths ¢ - gohlevement Levels:

Level 1 -'Uhrestristod —~Eivéapreqioo MIQ - Lower-l evel
Levsel 2 - Restricted - Tin-fromlsocyﬁsm - Obnpositc
stel 3 .- ‘ ‘ ‘ : - HisherJLovel

drhose unbiased estimates.were not adjusted. Adjustments

may ba mads by*multiplyins them by (100/N%), with N being the
/

apprquxate nuaber of items. /

%



’Rosu7ta of ANOVA for Relationship among T lnltruotionc,

-

rho F-ratios computed for both the B fastor (ME lnngth) an;

the c‘factor (achievsment levela) were signiriaant woll beyond tho\

" .0Y levol. rho analyais of variance summary table is presented

‘bolow (Taﬁ¢o 2) The means observe* rorx}ngor B were 78.91 and

70 10, rospa~tively. The mean observed ror‘rivo-promiao MEs was

higher than tho mean obcerved for ten-premise M

-

TABLE 2

t

+ - Length, Ashlevement levels and Achievement

O A 8 B L A s D wm B WS P B WP O e W W et W

T TSP s SRS :
____ _Source _ar___ " r-gitfm |
MT Inltructions,(A) pt 386 .63 \ ,/2.20 (
' ME Length (B) ' 1 3473.70 19.76*
Acshisvement levels (2) 2 _ 2724.71 7.75*
 axE 1 26.99 .15 .
AKGC 2 290.81 ; .83

BX o 2 —328753 93

CAXBXC 2 | 390u36 1.11"
Within 184 32340.67 175.76 n

*p<.01 \\

The means observed for factor ¢ were 67.38 for lower-level
achlevement, 74,42 for somposite, and 80,66 for h{gher—levolﬁ
achievebent. A systématic‘increaaé in scores azross achievament
levels was 1ndi~ated. .

The F-ratilo computed for the B2 interastion .served also to

suggest the absence of a slgnificant interaction. Thus, 1ntar—

9




" . means observed .for tiva-prtmiso MEs weie higher than the means

‘pratation of éﬁaimsin ‘effects, B and. g, wii'oiﬁplifie&. The ’
systematic 1norease or ;eans obsermcd tor factor c (nohiovoment s
levels) was cbserved tor two levels of B (ME Length). This in-
grease wan in the*orden,or lowor-level, composite, and highen-

\
"~ level. achlgvement respootiv.ly. Expresaed in terms of factor B,

observed-for ten-premise NEs, across the three levels of factor C.
i

g DIOUSSION
rhe tindinsa of the prosont 1nvestigatlon indisate the tol-

lowing oonolusioncs SRR R
1, Tﬁo'experinonmal Jypotholis that unreatriotod MT: 1E:ESEEEEEE!""‘””/”
) would rosult in lgower mean ssores thanareltriotod 1nstruotionl '

was not lupportnd‘
2, The oxporimental hypothesls that ton;pronilo MEs would result
in lover mean ssores thln tivo-pronilo Hll vas aupportod.
"3, The oxperimontal hypothenis th'u mean scores woqu decrease
as. aohiovomont lovol was inoreased was not uupporcea, although

the- reverse situation was supported,

4, " The oxperimental hypothesis that there would bé no signiricant
1nteractions among the thrao main taotors vas supported.

- From the findinsn it 1s recommended that the number of premises
to be 1noluded within s matching exoroise‘be hold to approximately
| five promises, with a groator number of response options to noduoe
gueasing, Inoreasing matching exeraige length places 5reater de-
mands on testée;' skillls which may not be of immediate comaern

such as reading ~omprehenaion, tttontiVondls, and organization.

The praotioe of test toughenlng by 1nbntllins the length of the
.40 ‘
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1nclude a relponse er eaﬂh premiss,

.mhtoﬁing.ﬁxorciaos will probably reduce tho roliability and inter-
pretabllity of the -oore... The absonoe of aign1t1olnt interactions
sugseugg/fﬁ;t the above roaonnondation may reasonably apply for

" matohins tests designod to measure oithor knowledgo or some

' highor—order aohiovomont levél suoh as oomprohonsion or synthosil.
This is good bescause most matohing tnats qonstructed for olasoroon

purposes measurs a mixture of” lowcr-ordar and higher-order achieve-

Algo, it 1is sug%ogtod that matohing tests have an advantage
tests in thoiﬁssoaement’df”ﬁi?iihi knowledge.
_este 2n b

‘eg,,,ﬂmWhilo conltruoting tPe matohing tests, the author had an oppor-

tunity to make aubje%tivo conparisona with the multiple-choloce

test. 1tfms basod upon\tho llno matorial. Multiple-ohoioo teats

oonlisb of items whioh 1nolud© one stem lné & specified number of

relponses. Matohing telts consiast of matohing exeroiaos whioh

The oporation of partial

knowledg% 1s presont with both typos of tosts. However, a four-

tests. \

-

option multiple-choice to;t itez would normally fall to asssas
testees" knowledge of three of the four oétionl. Whereas, a four-
preaise matohing exercise (with five response optiops) may fail

to assbaa knowledge of only one distraoto$. Ipaaoems reasonable
that testees would have a greater opportunlty to demonstrate their

total knowledge on matchingitastn rather than on multiple-ohoice

The matohing tests besame easier as the achievement levels
were inoreased. The explanation may follow from the fact that
\

higher institutions prepare studénts to become the thinkers, rathsr
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" than the memorizers of society. In time, students learn to adjust

to this fact. Thus author rdols that this ias the major reason why
the students who took tho matchtng*taltl were better preparcd bo
-dcmonstrate their undaratnndins of tho gourse sublect matter,
rather than to demonstrats their ability fo rescall. j7tulla..:
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