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o . b Despite. the popularity of both m i&;ple—choice (MC)
/ and truetfalse (TF) items, most investigations comparing the two
/ formats have done so to determine the optimum number of-choices to be

"given to students within a given time period. The purpose of this
investigation was to compare the reliabilities and the validities of
both formats when the items were identical except that the MC format:

.s.presented examinees with a correct and incorrect option while the TF

" format included one of these two options in” the stem. On the TF

e forms, students responded. to a TRUE or to a FALSE option, Items, in
.. both formats were further analyzed by developing a MC and TF form

having -high point biserial correlations; another set of items used
distractors .chosen at random (all items had been administered :
previously). A one-way Analysis of Variance (ANOVA) was significant
at the .01 level with the M# items yiclding the higher means. No -
differences were found among the Kuder-Richardson reliability
‘coefficients: or among the validity coefficients (measured by .

g correlating test scores with overall grade point average). Additional

- subjects have been. tested, and data are being analyzed with a 2X2
factorial ANOVA (MC-TF and #wa levels of discrimination).
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Reliability and Validity of fwo-Option JMultiplefChoice and
| Comparéb;y Written-frue-False Items - |
Gilbert Sax and Pauline B. Reiter
University of Washington - :

True-false (TF) items have been ciaésifiéd as both multiple-

choice (MC) and as alternate response items. ‘Mehrens and Lehmann ~

(1973), for example, déscribed TF items as being two option MC items
that' call for a true-false, rightrwroﬁg, or yes-no response where -

J
only one of the propositions is given. < Thorndike and Hage? (1969).,

"however, considered TF jitems to be alternate-~choice items;;A//to

qualify as a MC item, they reéuired a minimﬁm 6f fhrée alterhatives.
The greater versatility, thé\decreasedtprbbabilitxwof. guessing
correctly, and the ability\tb reduce aﬁbiguity have contri£uted to
the popularit? of MC items-(Groﬁlund; 19763 Noll and Scannell, 1972;
and Sax, 1980). TF items, 'despite their apparent»éimplicity.and
gfficiency'(Ebel; 1965;>1972), have been criticized as being limited.
in application because of their dependence on absolute truth or
féisié& (Séx, 1980); they‘;re'often ambiguous to studénts, unpleaf,
and :thgy are ;ffected exceséively.by ﬁigh . chance.iévei scores
that; tend to’ redup%m;réii;bility }(Gronluﬁd, 19763 Mehrenﬁ and
Lehmann, 1973)1- Ebel (19722 ha; defenaeﬁ the TF item By mqintaining

that their faults‘lay with the item writers and not with .the TF
: L) . .

items themselves.

In studies conducted by Frisbie and Ebel (1972) énd by Oosterhof
and Glasnapp (1974), their findings favored the MC " test- format

(p<.01). Thesﬁ investigators did.not, however, compare two-option

1%
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MC items,with_compa%ably written TF items. Instead,~ Frisbie and
Ebel asked teachers to judge the most piadsible incorfect eption in
one phese of their study; in anothe;’fhase, they constructed a
false .item by selecting distractefs with the largest upper-lower
differences. . ‘Thus, TF iteps wefe developed-eieher by teacher
subjeceivity or;by empirical procedures that depended originally on
the qdality of the MC dietracters.KR reliabilities Qere then
adquted by  the Spearmeﬁ—Brown figmula to | compensate  for
inequalities - in response time. Although the MC and'TF items were
designed to measure the ?ame objectives, items differed in wordiné,
quali;y of:distracters, ;nd time'required to ¢6hp1e;e the tests.
Oosterhof and Glasnapp (1974), Straton -and Catts (1986), and
Irvin, Halpern, ‘and Handman (;9&0) were also cdncerned with the
reliabilities of tests having differing numbers of'dbtions. -Ip each
instance, however, the TF and MC. items differed in wording.
Additionally, Irvin, Halpern, and Handman‘administered"their tests
orally to retarded high school students--ad'cenditieﬁA likely- to
penalize students'given MC ieems. Oosterhof and GleSdapp c0mpered'TF
with 4-option MC <z by adminisﬁering both forms to 511' students.
An. illustration preQided by the authors cleerly demonstretes’ that
fhe MC and TF items were .not writ;en'cempa%ably——a condition_~mede‘
necessary by the adminisfration of‘all forms to ellieeudepte}*'Iﬁems
wede modified to reduce fhe probability;dtdetl theieideuld be
tdeatrfred, P co L
. The purpose of the-presen;ﬂinyest%gation ;e';te.,dompere~e;he.

reliabilities:. and- conCUrrenfijelidity" cqeﬁffeients ofivTF and
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identically written 2-option MC tests. The hypothesis -is  that

reliability aq@ﬁconcurrent vélidity will be signiéicantly iarger for
2-optioﬁ MC':tests than for TF:tests-since MC items provide the
examinee with a specific comparison while TF items require examineés
to reséond to indepeﬁdeﬁt statements of_pruth or falsity.
PROCEDURES

Subjectﬁ. ﬁata were obtained from 62 wupper ‘division and
graduate” studeﬁfs who were enrolled in two separate introdﬁgpéry
classes in, stétistics at the University of .Washinggon. The two
classes were taught three years ;pért By the same insgructor who
used the same text, .class no;es, énd examin;tions_throughqut .the
yeavier. ~ Within each ciéss, ‘students received either the TF or the
MC form of the final examinaticn in a eompletely random fashipﬁ.
) EﬂQtruments. A 46-item pool was assemblad that consisted of
4~ option ‘MC items that had been administered at Qarious' timgs. in.
previoué years. The best incorréct answer for' each.. item was
determined by selectiﬁg the most discriﬁinéﬁiﬁg distfacte; (i.e.,
thé highest point-biéerial r). The TFbanswers'on the 46-item TF test
corresponded to the correct and incorfect optibné”on the MC test.
The false resﬁonses contained' the exact woréing of‘thg distractérs‘
on the MC test, and the true responses contéiqu/the exact wording

/
of the correct responses on the MC items. //

Example of a MC Item:
The true limits of 12.4 pounds are4,,

A) 12.35 to 12.45 (option A is the correct response)

.B) 12.3 to 12.5



Exampletgf a2 Comparably Written Ig Item
The true. limits of 12.4 pounds are 12.35 to 12.45
A) True (option A is the correct response)
B) False
In a Second phase of this study,l distracters (incorrect.
responses) were chosen at random, and the point-biserial
correlationslwere disrggarded. Data were analyzed separately

for each of the twofparts of the study.
- METHODS

Students within each class were assigned randomly to one

of four test forms: 1) TF format with the options

containing the distracter with the"highest point-biserial r
[TF best]; 2) TF'fofgaE/ﬁTth an option selected at random [TF
random]; 3)° MC with the best distracter includea,as a foil

-

along - with the correct answér {MC bést];' and 4) MC with a
ais;facter selected at random’along with'the correcﬁ response
[MC random]. : - ' |

Four forms of the test were prepared that were identical
w;th the éxqep;ion of item format and the use of different_

optioné{ . Within each of the classes that . participated in

this study, the four forms were shuffled thoroughly and

—

distributed randomly to each‘student. Studénts were allotted

one hour and thirty minutes to complete their tests. Because

these time limits were generous, all students were easily
capable- of completing’ the test within the allotted time

limits. Students were unaware that they were part-of a study.
o . . . L

It was: for that ~and for .other ~ethical 'reasons that at




the end of the examin;tion, students wefe debriufed. For marking
purposes, the same proportions of students were given_ equivalent
grades. Students ‘weré asked to iﬁdicaté their ovgrall gradé?poiﬁt
average on their answer sﬁeefs. The few st;dents ‘who did nét

comply with that request were eliminated from the study if they"so

fequeSted; .ofherwise, students gave permission in writing for, us t6
obtain thoSe data from the regigtrar's *office..As a'validity cﬁeck,
a ranacm sclectidn of 15 estimates of GPA was compared Vith official
transcripts. Differences between estimates of éPA and data provided
by the registrar were both statiézically insignificéht and of little
practical importanée.. Siight overestimates of GPA were provided by
students with MC ;nd with TF.examinations. For the MC group, the B
mean ovgre;timate wés .04 with s%.iB, ‘N=8; for the IF group, the
mean overestimate was .03 with s=,14, N=7; t=.14, ns.

Because of the ample time limits, corrections for tést length

were judged to be unnecessary especially since the amount of reading
¥ v

on the four forms was virtually identical.

RESULTS

Table 1 presents the summary statistics for each of the four

forms and for the combined TF and MC formats.

Table 1 here

A one-wavr ANOVA was used to test the null hypothesis that the
means of the 4 item formats were é&an from the same population.With
3 ‘and 5§ degrees of freedom, the F-ratio was 9.14 with p<.01. A

Scheffe' test aemonsfratwd significant differences (p<.0l1) between




the following paired uompar;sons: MC best > TF best; MC totgl > TF
totax.. In boFﬁﬁinstances, then, the higﬂest means were obtained by
the MC tests, |
S : Y :

Feldt's te: was usgd to ew: e thn 'differences betweeg the
Kuder=-Richardson reliabilit& coefficients. Although all pairs were
examined, none .wag statistically siénificgnt. Nonetheless, the
differences in reliability between the TF-best and the TF-random is
eduivalent to a fourfold increase in the number . of items, as:
véstimated by ghe Spearman-Brown formula. Using'the same. reasoning
and procedure, thenMC-total_reliability_is equivalent to what might
be ‘expected érom the TF-total if the number of iééms on the - latter

format were doubled.

Table Z presents data pertaining to the concurrent validity of

B ~

Table 2 here

each of the four forms of test formats with overall GPA as the
. S L

_ dependent ‘variable. Although  none of the formats pr;ved to be
suéér16r~\with regard to validity (all t-tests for. <correlations .
between téSt fgrmat and CPA were not.significant statiséi;aiiy).the
validity of the TF-random €9rmqt was the highegt while the TF-best
resulted iﬁ\;he lowest coefficient.

| 'DISChSSION
The ihtent .of this study was tovcompargbfour differing test N

- 7

formats~~TF-best, TF-random, MC-best, and MC-random-- as to their

N

reliabilities and validity “coefficients. - Then-highest Kuder-
. / . .
/ .

Richardson reliabilities were_dérived/from the two MC tests " The

. ) e
ravmnidan iR ey




0

lowest reliability was computed from the TF-~best items. The most

~_plausible . explanation for these findings concerns the means of the

various item formats. Relatively easy tests tend to yield high
reliagility“ coefficients. - Becau§e the TF-best form consistéd of
items with high point-biserial coefficients, they tended- to be
difficult; i/t:he faﬁdom form,. in'cbntra;t, being easier, also Eended
to yield high'reliabili;y. In each instahcé, whether the item; were
in MC or in TF_format$; the randoﬁ‘form yieldedﬁhighe; coefficients.
0f some interest .s the finding that Mngxaéinations of the type
administered for éﬁis study tended ;o y;eld almost identical means
tas well as Kuder-Richardson reliabilities. When combined into
single forms of MC and TF itéms, the MC items as a whole tended to
be easier than did the Tflitems; and, as a cesult, / the MC form was
the more reliable test. :

More difficult to explain are the validity coefficients. The
largest valiaity coefficient was froduced by the fF-random items
which also had the smalléét standard deviation in the criterion
.meaSUre,  GPA. The TF-best itéms, which haa ;he'lowegt'reliability;.
.also had the 1qwe§t validity even tﬁough'the_standard'deviation of
the criterion meésﬁre was among.tﬁejhighést oé the various GPAs.
Although the differences in the standard deviations dfx the six-

forms are small, they correlate highly with the fvalidity

coefficients (r=.85).. In part, of course, the small Ns within each,
. . Y : _.'/ - ’
group make it difficult to be confident about any explanation;
. i' ' . ) ! // . \\ . I
still, classrooms of 31 are common, and when those data aregexamined

it seems reasonable to conclude that the MC for é% is superior to



the If format in both‘rgliability‘and validity.

Th;s‘ study.should“only.be considered as a.beginning of a larger
investigation into ‘the telative aévantages and Qisadvantages of
different tpes of Té and MC items. As such, ig represents é-
progress report and not a complefed investigation. Additional
subjects have already been tested on the four forﬁs of test items at
the end of winter quarter, 1983.lTimq has not permittedlus to analyze
these data as yet, but another 10 sﬁudents withiﬁ each group' should

provide for more reliable information.



Item Format
TF-Bast
TF~ Random
MC-Best
MC~-Random
Tr~Total

MC-Total

Item Format
TF-Best
TF—Randpm
MC—Best.
MC~Random
TF-Total

MC-Total

15

16

16

15

Obtained on MC and TIF Tests

31

31

X GPA's |

3,37

3:49.
N\

3.43
3.42

3.43

3.43

X, st
27.67  12.11
30.25  16.81
34,44 18.84°
34,13 18.40
29.00  16.16
34,29  18.66

Table 2:

Validity Data

.27
.11
34
.17
.19

<25

s
3.48
4.10
&.34
4,29

4.02

4.32

s% GPA's.

Means, Variances, Reliabilities, and Validity Data
' |

55&1 SL eas.
.24 3.04
" .
.54 2.80
.64 2.61
.67 2.45
45 2499
63 2.61

|

\\

s GPs's . ‘xy
.52 10
.33 .49
.58 45
41 .35
43 - f .29
498" \ -
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Reliability and Validity of Two-Option Multiple~Choice and
Comparably .Written Truec~False Items

/
ABSTRACT \

i

Despite the popularity of both multiple-~choice (MC) and true-false (TF)
items, most investigations compaYing the two formats have done so to determine
the optimum number of choices to be 'given to students within a given time
period. In these studies, little attention was paid to the lack of compara-
bility of the items themselves. The purpose of this investigation was to
compare the reliabilities and validitiés of both formats-when the items were
identical except that the MC format presented examinees with a correct and

: incorrect option while the TF format included one of these two options in
| the stem. On the TF fcirms, students responded to a TRUE or to a FALSE
' option. g ' '

Items in both formats were further analyzed by developing a MC and TF
form having high point biserial correlations; another set of items used
\ distracters chosen at random (all items had been administered previously).
| A one~way ANOVA (dfs = 3,58) was significant at the. .0l level with the MC
- items yielding the higher means. No differences were found among the KR20
Iy coefficients or among the validity coeificients (measured by correlating
test scores with overall GPA). Additional subjects have been tested, and
data are being analyzed with a 2X2 factorial ANOVA (MC-TF and 4wo levels
of discrimination). . ‘ g
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