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. "Double Multiple-Choice Questions -

3

Double mlt:.ple-cho:.ce questn.ons mclnde two sets of' optlons from the
N latter set the subJect mst select the optlon Wthh 1dent1f1es the correct

or best collection of optmns in the fn‘st set. A conmarn.son of d.ouble as

C e

. ,\ opposed to smgle mltlple-cholce questlons was made on a classroom psychology

. exam taken by 47 mdergradnates. Porty palrs of matched smgle and double -
format quest::.ons were prepared and 20, items: of each :ry%:e appeared on each of

-

i
"two forms of the exam. Slgmflcant dlfferences wegze observed between the two T

- e »

quesuon types in regard to 1tem dlfflaxlty, item dlscr:mnatlon, and mtemal
IR - rehab111ty but not concurrent vahdlty The results were mterpreted as |

3 suggestlve that double mﬂt:xple‘cholce questmns may mcrease variance - R

.
+

attnbutable to certain subj ect charactenstlcs othe:r tlwn content mastery

-

o . . -

-
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Double Mﬂtlplé;ChOice Questions
/ v LF
) E A
RELATIVE EFFECTIVENES® OF SINGLE AND DOUBLE . . = ¥

|~ MULTIPLE-CHOTCE QUESTIONS IN EDUCATIONAL MEASUREMENT . . =

- ; ~The present study e:cammed the effects of employmg "double ;mltlple-

choice" questmns as Opposed to cGnventlonal "smgle m.xlnple cho:u:e" : p

questlons in educatlonal measm'ement. ‘The term "double nmltlple-chome" @' o

\
is used to descrlbe questions of the :Eorm seen in t example below th.ch

was drawn frcm the 1977 78 Law Schocl Admss:.on Bulletm and L.SAT Study

Gu1de,~\ ‘ \ R o o, o

14, \Wh:u:h of the’ followmg can be mferred from the
graphs? -
\ - T. The Jewish populatmn of North America 1s - \
-~ ~ larger than the Jemsh population of any o .
‘ ¢ ' .other continent. . RS
¢ II. Of the six continents, Asia has the greatest
- . mmber of people who profess no religion.
III. South America has -a larger population of °
. chan Cathollcs than any other continent.

- \A. None | .
. B. Ionly - | |
€. 111 only, S Lo
" D. IandIII only .
E.- I, .11, and III S S

As can be seen above, double mltlple-dw:tce quesnons include o sets of

4

\ optlons. From the {Latter set, the subj ect mnst select the optlon which

1dent1fles the correct or best collectlon of crptlons hsted :Ln the flI'S't

 set. - In contrast a s:mgle nult:.ple-cho:.ce questlon 111\)‘01\1’&5} only one set

-

It is apparent that double multlple chome auestions share some

"\’cantmuity w:.th the rather common prac‘tlce of usmg optmns such as "all of
\the above' in conventronal nmltlple-chome questlons with only one set of

| cptmns However, the practq.co of mclud:mg two cmplete sets of cptmns \

appears, to represent a substantlal departure from conventlonal item wrlt:mg
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Double Miltiple-‘micice Questions

procedm‘es wh:.ch mertls emplrlcal examnatlon . . N ) - ; .
Although the authcrr has no svste.matic endence, the populam.ty of Q \ .
deuble multlple ch01ce quest:.ons appears to be mcreasmg ani questlons |

‘ of thlS type now appeatr on mportant adm1531ons tests (e g -LSAT) and ;

| 11cens:t.ng exam.natmns (e. g Illmcls State Boa'rd Test Pool Exam for \

-\ Reglstered \Xurses) An extens:we search of the educatlonal measurement

-

P 4

llterature uncovered no evldence on the relat:r.w:ei ments of double as

\\ kopposed to. s:mgle multlple-chmce items. Th:Ls dearth~of emp\lncal evidence = .

1s not surprlsmg Although there is a substantial llterattrr:e on rules for

wntmg nmlt1ple~ch01ce questlons (c£. Gronlund 1965 Wood 1960) th:Ls

llterature has Vlr'tually no emplncal data base. ‘Ihomdlke and ,Hagen (1955)

* provided an emdlte descnptlon ‘of the sn.tuatmn almost 25 years ago which

.

» \mxfomxately is stlll accurate today.

 The point we wish to make is that we do not have - .
a science of test construction. The guides and o : -

. maxims we will offer (for item construction) are : T v ;
not tested out by controlled scientific expérimen- . ~ S
tation. Rather; they represent a dlstlllatmn of o co
practical experience and professmnal Judgment.

(p. -30).

The reasons for this pauc.ity of ‘research \on item consiruction are unclear.

-~

~

’\ The problem ‘of wr:.tmg sound test 1tems obnonsly has considerable practlcal

relevance to nmortant endeavors in educatmnal measu:ement and does nOt

seem to be mpeded by any partlcularly fomldable medthodologlcal roadblocks o ~

W!ule there apparently ¥ no emplmcal evidence, there are a number of

- admttedly speculatlzve Teasans. fotr susgectmg double and smgle I!B.!ltlpl&* T

- choice 1tems might be dlfferentlal‘ly effectlve. éPét certaln. character1st1cs

of the double format questlons are mcens:tstent ‘mth some. cf the conventional

" item wntlng gu:r.delmes (Ebel 1965 Gronlund 1965) Fo:r :mstance, dcmble |
kfomat quest:z.ons tend to confllct w1th conventional ?»:Lsdem whlch puts a |

~ piremum on 1tem brev:tty and cautmns aga:mst wr:ttmg multlple -choice questlons

IR g
g
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R Doob;IeMﬂtiple-Choice Questions
\ ‘ in whlch the optlons fv.mctlon as a ‘series of true-false pI'OPOS'l‘tIO!IS. .

:»;‘ : S Second, one could argue that the lengthler and more complex double format
| "quest:.ons mght be more sen81t1ve to md:.v:r.dual d:.fferences in readmg

ability or reasomng sklll. Since .an educatlonal test is usually des.tgned
to measure some content. lmowledge, addltlonal score vanat:ion attnbutable i -
to‘ differences in read:mg or reasonmg Skill would represent an mcrement |
A ~1n error vanance. Thlrd there is evidence that subjects' exdm perfomance o L
may be m.fluenced by C:herr test»mseness (Mlllman Blshop, § Ebel, 1965 o
; Rowley, 1974) It seems reasonable to oonJ ecture that -the more elaborate |

- double formt 1tems may be more sen51t1ve to these mchndual dlffermces

'~ in test- tak:mg skl S AT
v . ’

| Cognlzant of the poss:1b111t1es outlmed above, the present study compared
° smgle and double mltlplge-cholce questlons irr regard to dlfflcult‘\’ 1te.m

dlscrumnatlon, rehablhty, and valldlty Based on’ anecdotal ev:.dence gleaned '

. :E:rom students common tomplamts that double format 1tems are e\ccess::.ve:].z\ o |

; difficult, it was hypothe51 ed that item d1ff1culty‘ :Lndlces would be lower for | ;t

- the double fonnat questlons than for the smgle fomat questlons Based on | \

i o \‘reasomng that double format’ 1tems may mtroduce addltlonal sources of error - " >

o Kvar:tance, it \was hypothe51 ed that the double nma.tlple-chmce questlons “would

yield 1ower 1tem da.scrmmuatlon mdlces than the cox{erjtmnal questlom a:nd
- .

that subtests cons:a.st:mg of- these double fomat 1tems would drplay lower

\ re11ab111ty and val:.dlty than the matdnng smgle format subgests’

Y

Subjects andProcedure < ‘\ - R

Subj ects were madergraduates em*olled in a large mtroductory psychology

) _course who were requlvred to part1c1pate in an _icgerment of theu' ch01ce.
Forty~ seven students (_”8 female 19 male) elec;ted to partlcapate in- the present j“
study’ One week aftetr the flI'St of two ewcams in- the course, the sub3 ects were

L e
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o e  Double Multiple-Choice Questians  *

assembled outsme of class a.nd(were admmstered one of two e:q:ermental

erams covermg the same réadmg assrgmnmt as the frrst eram m the course.

Thus subj ects were tested on actual course matenal that they had recentlyr

o studled. Subj ects were maware of the nature of- the study untrl they arr.wed

K

for rhe expermental sesslonr At that t:une, the natm'e of the expermmtal
test wa.s explamgcj and they were mfomed that the results }(vould not have.
any effect upon sheir ccurse grale. The two forms of the expermantal test
were passed it alfermtely SO that 24 SUb]ECtS responded to Form A and

’ . . '

23 sub3 ects responed to Form B.’ |

L

 Test Ccnstructlon R

® -

The items. :Eor the two fomls of the expermental test were drawn :Erom

the mstructor s manual des:rgned to accompany the~reqmred course textbook

i[:’sycltxo].mﬁr Today* An Int;roductlon (1975) “The selectmn of rtems from the-v

pool of mltiple-chome questmns avarlable for the assrgned chapters was

\ not random.i A‘Ll 1tems prenously used By the course :mstructor (not the

¥

author) on the actual md-term exam had to be elmlna'ted I-‘m'themore smce
all selected items *Were to be rewrltten into a double mltlple‘cho:i.ce fornﬁt

" the author had to e:terc:.se some subJ ective Judgment in choosmg }tems wh:u:h
could be sen51blv transfomed mto the double fomt. For each of the
conventlonal questmns drawn-—vfrwm the test 1tem pool a smplar dcuble rmltlple-

choice 1tem was canstructed. Matched items urthe two formats had 1dent1cal -

*

stems, and in most cases the smgle set of optlons in the conventmnal questmn

wats exactly the same as. the flrst set of cpt:wns in the\ﬂdouble smltlple-chmce

-

ver51on. Exact 1dent1ty for all matched questlons was mxposs1b1e to achleve
because the cenventmnal Quest:mns each had only one csrrect optlon whereas

at least some of the double formt questlons had to have more than one correct

v

optlon in the f:zrst set so that the correct answer in the seccsnd set could
. f
mvo]\.ve\ a collectlon of options. . \

\ \ \ o \ k L
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- Double Multiple-Choice Questions
| 'I\vo examples of m‘tched 1tems can be seen belbw In the fn‘st example, “

~ ’there is exact 1den't1ty between the only set of DptIOTIS ini the smgIe fcrmat

versmn and the flfst set of optlons 1n the double fomat ve:rsmn/,.' In the

second example, there is

‘ shght dlfference between the flrst set of options

g R in_the double format and the only set of optlons m the single fomt.’ ~

" Exanple One

. Single mltlple-chome versmn

Which of the following approaches postulates that chi’

- A | . through conditioning a:nd modelmg" |
' a. Psychoanalytic .
*h, Social- leazmng \
+ ¢. Cognitive. )
d. . \Humanlstic

Double rrmltn.gle-cho:.ce version

- Which of the follcwmg approaches postulates that children are taught sex

: through condltmnmg and modelmg‘?

ren are taught sex roles o

N ’

o Psychoanalync B
2 Social-learning vl
5. Cognitive C
4, I-!Lmanlstlc
! Ta. 1 cnly '
*b. 2 only
2 and' 3 only -
- d(. 2, 3 ‘and 4 only .
Exanq:le Two - \
Smgle mlEQple-chome version _ s
The s*t:udy of psychology 13 mportant to everyone because it prov1des‘
o - a. a new perspectz:ve from whlch to view daﬂv events of llfe _
S - c. practlcal mformatlon o
\ *d. all o he above . (
‘ N . f’ . X
e . '-
o 8
\) | . .

¥

AN
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' Double Multiple-Choice Questioms . -
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Double mln'ple-cholce vers.ton N

?he study of psycholegy 1s mportent to everyone because it provides: = - B

. 3 new “persﬁectlve from which to view daily events oii llfe
. insight into one's own behavior \ o - .
practical information = . : . e ~

. solutlons to everyone s problems ,

a. 1 only ‘ \ e
~ b. 1and 3 chly e w0 S S )
- *c. 1, 2, and 3 only \ B o .
- d. 1, 2,3, and 4 L e S

¢

.

Care was exerc:Lsed in the constructlon of questlons wu:h dlscrepancztes )
such as that 111ustrated- :Ln the second: emmple so as to maintain the essentlal
character of the orlgmal questlon 'I'hns the only 31g111f1cant dlspanty
between mtched 1tems was “the addltlon of the second set of optlons in the
double miltiple- ChOlCE fomat o l o f.\ . SN i

Two sets of 40 matched get.j:ems were developed m th’is manner.\ Twenty 1tems PR

were then randomly ass:Lgned to appear m s:mgle f Tmat on Form A a:nd in

double format on Fonn B. The remaining twenty ems were presented m smgle \
format on Form B and in double format on Form A. The order of 1tems was |

1dent1cal for the £two forms of the expermentai test a:nd corresponded to the

order of ‘items in the mstructor s manuzﬂ (as well.as the order of 'coverage ot

*

.in the te\:'t) ~. S I

-

(’ —

Four dependent varlables were examned Item dlfflculty J.ndlces represented

the propo:rtlon of subjects correct],y ,answermg an 1tem, S0 that lower flgures

. were mdzc:atlve of greater dlfflcxﬁhf S:ane ~both types of qqestlons were

osten51bly legltmate measures of c:ontent mastery, item-whole pomt b15er1a1

corre’lanons were. computed to promde ieém dlscrmmatlon mdlces. To assess

L

mternal rellablllty, each 40 item test was diwvided into a pair of 20 1tem

snbtests composed exr'luswelv of one type of item fomat. “This necess:at:rated

. »
two comparls'ons, one between the- smgle 11:ems on Form A and the matched double
: T~ S . TN
) e \ ] | —
- . - ) . . , ~ "

b



] ’ " Double Multiple-Choice Questions -
. "1tems on Fom B and one between the. double 1tems on Porm A and the‘ L

’; ) ‘correspondmg smgle 1tems on Form B Conem'rent vallchty was measured ‘,.w .

by correlatmg ear;h ,sulpj ect S smgle and double subtest scores wrth that :

] Sub3 ect’ s cumilative po:mt total for the ennre ‘course.. i o R
S | RESULTSAND)ISCUSSICN I S Ll
. KR y‘\ \ _\ . » \ _i \ | \
Ite:m leflcxﬂtz : " o o

Mean item dlﬂ:‘lculty for the 40 smgle mult:xple-chome questlons was
633 while the 40 double mltlple-cholce questions ylelded a mean .of 575
\A dlrectlonal t test for differences between correlated means revealed that \\ o
~ this dlfferenee was ngmf:.czmt (t = 1. 74, af = 39, p<. OS) 'I'he observed '
dlfference fLS con51stent w:Lth the cammort complamt of ejcammees ;;hat -the
dpnble fofrx‘rixat 1tems are’ more challenging than tradit:;.onal smgle format 1tems
ThlS f'md:mg also mkes sense m v1ew of “the seem:mgly more oomplex natm'e
‘.of double miltiple- -choice quest:.ons. e \1 T a ;

However, 1t ‘should be po:mted out that d:.spanty in rtem dlfflCl.ﬂt‘V is o

at ~

Although double fomat questa.ons may: t;end to be more dlfflcult than' comparable

| \/ - not cruc1a1 to ‘the issue of dlfferentlal effectweness in educational measurement..
smgle format questa.onse it should be stressed that 1tem dlfflcult)r can be o o

mam.pulated (through the 3ud3.c1ous selectlon and eareful wrltmg of opt ions) “to.

T | | a de51red level or optmal range w1thm elther fonmt. Nonetheless the data
) suggest that students’ ch.shke of double fo nd t qnestlons 15 not smply a
C | ‘ ‘mtte‘r of res:Lst:Lng the tmfamhar‘ 'I'hese uestlons do appear. to confront the
S exaines with a more dlffl(:ult _—

\ Item Dlscrmmatlon

’Ihe pomt -biserial correlati ons used to est:mate 1tem dlscrnnmatw on do

, not, ‘Tepresent mterval data and they usually are characterr’ed by a decidedly
. skeweo dlstnbﬁtlon. Therefore a noneparametr:!.c test (W:tlooxon T} was *
“ o - . 4
| used to compare the d:v_strlbutl&s of item’ dlscrmnnanon mdlees. V!edlan L
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L *ﬂa,scﬁmmated s:.grﬁflcantly better (T = 2521 S p( GS) than d1d the douhle- n

N :Eormt 1tems Insofar aé {he expenﬂental tests measured course knowledge, T

4 “»»J

H
B \\\ N AR \\'

“the dlsparlty J.n 1§em dlscrim:nafmn suggest’s, that* the smgle-fnmat questmns“» .

f  - did:a better Jcb than th? dnuble»fomt quesnons in ﬂlstzﬁgulshmg between |
L o well mfomed and poofly;‘ mfome& stﬁents. * T o «i;f; "
- , The s:r.mflcance of the fuwa éompansans of the 20 1tem subtests 1n ;
regard to rellabllltjs was @ssessed w;Lth Feldt S (1969) W much 1s approxmtely
~dl:=ft:‘r:v.1:au:t:ed as F In the f:c.rs’t cbnpahson,, JKRi 20 fé‘hablllty }Ior the A-s'gle
R subtest, was 71 as ccnq:ared‘\to\ 38;. ;Eor ghe B do&ble subtest CW = 2 1 df = 22 \
Do 23p<a08). comy iability was :58 for t‘he -

B-smgle » . 45 for the fwdc}uble "subte%t (W '\ 32 df = 23 22, p> OS)

d’
\ Voo ) ~
Thus - in ‘both cases, mtemal rehlaba.llty ﬁns mi;lceabl ~ lcwer fer the donble-

T fomat subtest B.lthough only one of the alffe'rences was 51gt‘11f1cant\\ ’

-

Al RN >

N These sst:unates of :mtemal rellabillty are largely a ftmctmn cf test ' SURRE

..>,

. of the same length and - mvolved the same sampl:mg of thé crsnfent oma‘m the

a\\*

o lawer internd] rehablllty observed on the double formt subtests suggests that .
the double nmltlple -choice quest::.ons my have mcreased the vanance attnbutable Co
to :Eactors whlch are mdependent af mbjg:ts’ content mstery. 'I'he low mtemal . s

rehablllty dlsplayed by the double fomat subtests ccupled mth the observed

g RETE——
\,\ L

- : N SO \. [ VN :\
> LA

dlfference in item dlscnﬁnnatlon, seems cons:l.stent mth the conj ectm‘al anal fSlS

~ that the double fcmat quest:.ons may produce greatér vana:nce due to subj eczt L f
s \\dlfferences in readmg and reasonmg skﬂls or test -wn.seness. - . D |
\ 2 . \ B : . o~ X g

L o No s1gmf1cant difference was ohserved be‘tween the two i:omats in. regard .
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o ten . v - | . - L lﬂ R
o . . s.~! i \ . .
N
>

to com:m’rent "‘ahdityv *b°th the- 5m816°fomat and the doubl-e-format e

. N
\‘ T
N Ny
B .
. DN
DR
o

a dlfference7~ in c:oncurrent vahdlty seems mcons:.stent w1th the dlfferences

Yo i obs;r\?ed 1:1 regard to item dlscrm:x.natlon and rellabn.l:ity However, thls

b'i

A S

apparent ﬂxcons:xstency my have a reasonable explanatlon. The double-fomat

questlonﬁ may mtroduce addltloml sources of vanance which happen to be \'
N R ¥ S :
P hlghly related to the‘ cntenon vanable of course knowledge‘ Foxfmstance,.

Cife reading and rbasomng schIIs are hlglgly correlated w1th course mastery

‘ L (an mtmt:wely plau51b1e assumptlon) , 'then addltlonal vanance attnbutable . .

.

to these subject charactenstlcs would not necessarﬂy lower the va11d1ty of

. . o - 3 ‘ :
‘ \ . the double-fomat Subtests. C s T o
N . . : Y ~ R

_ Overall the pattem of results suggests that there my be some mterestmg
‘dlfferences between double a.nd smgle -format questlons wh:x.c.h mer:u: futher
reseasrch‘ ,The mphc:lt assuotlon that the two formats are equlvalent was not
suppo-rted by the data. In addltlon to the expected a:nd rela*wela,ahnocuous,
dlsc:repancy in d1f£1cu1ty level., more dlstrublng dlfferences m item. R
| @ | dlstrmlnatlon a:nd test rehablllw were found. These dlfferences suggestk that

- —_— double m1t1p1e~ch01ce questlons may generate addluonal variance in test
scores w}nch 1s not attnbutable to dmfferences in, content maSterry Insofar as
thls aﬂcﬁtlonal va'rlance may largely reflect dlfferenc:es amoﬁg subjects in -

mportant cognltlve slulls such as readmg and reasoning, it would not be

5

‘\il 3

mcrement in error v:—:a‘:xant::e.'~ However, in. VJ.ew o:f the fallure to observe a
\ dlfference in concurrent valldltv on the classroom tes’t used 3.n the oresent .l
fstudv aﬁ :\:alammg assem about the dlfferentlal effec*Eaness of the

SN SN *

on classroom tests or llcens:mg exams, whlch are mt@ded to measure maStery of

specz.flc mfomanon, these som:z:es of vaname wouid cleaﬂ_y reoresent an :

o »partzcularlv problemtzcal on. aptltude tests such as the LSA’I' JIn contrast, et e e TR
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