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Two +objective test methods are examined to determine”
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The Multi-Digit Test

. (MDT) procedpre, ‘available for only two years, is a computer

scored approximation of fill-in-the-blahk questions, which
. fagilitates question writing afid improves feedback to students  and
The students select their answers fzom long lisis or
alphabetized terms, eagh with a humber up to 999 on the 3-diyit
Previous comparative reseatch plus recent work
Specifically on the Multi-Digit Test aze all similarly inconclusive.
Some ‘results show ad—rantages for fill-in-the-blank style
questions; other results show no difference; no study says that
multiple=choice is superior for cognitive achievement,
development and availability of the Multi-Digit Test will permit
others to research, and utilize this additignal :evaluation method.’
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L . Introduction and Background

This paper examines the effectiveness
.and influence of the Multi-Digit Test on
cognitive achievement, in comparison with the
traditional multiple-choice test.
described here focuses only on examination
material whih .could be handled by either ‘of
the methods Ind also by the fill-in-the-blank
method, i.e,, when the answer - is a discrete
tesm or nameJs " The objective is to be

constructive, adding something new for specific -

. applications while not detracting from the
existing test methods, each with its own

particular rationale. - . ,

Objective tests: i!uch as
multiple-choice, true-false, and matching are
_frequently criticized as being too trivial or
for encouraging guessing in a context of answer
recognition. They are also faulted for taking
too much of the teacher's time to compose
properly. However, they are credited with
the advantage of being easier and quicker to
grade chan the open response fill-in-the-blank

. T‘ -ests which require recall, What&-et the

) k s .

.. devices used in standardized tests.

The research
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{3 Minor changes have besn mede to improve

advantages and disadvantages of objective tests,
they are a mainstay of ~high school and .coll
testing procedures and are the principal
Yet clearly
part of their coritent couldsbe handled by
the fill-in-the-blank method, : |

IL The MultisDigit Test (MDT) \

To diversity~classroom objective tests, .
an instrument has been needed to evaluate
large numbers of students while avoiding the
guessing and recognitiun plossibilities of the
5=10 foil multiple-choice test, At the same
time the method should not require the time
onsuming manual grading of the v
ill-in-the-blank format, A new testing
method which incorporates these features has
been developed and in use since January 1983,
It is called the Multi-Digit Test (MDT),
wherein after reading the questions the
students must have their answers in mind

ment o not necessarily tepregent officiel NIE *

stion of POKCY.

N
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before referring to a list of several hundred v -

alternatives arranged in alphabetical order.
(See a sample list in Figure 1.) The code
numbers of the selected answers are recorded

e
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Special List A of Concedts and Terms

‘

Figure 1: Part of an MDT "lexicon~list"

" . MDTLISTS OF BASIC GEOGRAPHICAL FEATURES

CONCEPTS AND TERMS FORWORLD GEOGH’APHY

1l Absolute Location

13 Acceseibilicy \J
1} Accultucation ¢
14 AJe of Discovecy .
415 - ‘Aqticultural
16 Alienation .
17 Alluvium 4
18 Alegrpdinal
19 Aamimilation ..
0 tc10 v,
§ &uocn
22 ¢ Deneficiativn
) Silomens
24 Bceax-in~Bulk .
28 Campesinoe .
26 Cepital=Sucplua/
Qil~-Exporting
‘27 Cathollclze

20 Centipetel
Centril Place
Chetnozem
i 11
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Clud ot Rome
Complementacity .
Condenzation
Conifecoue

mate=~ Numi
Climate==

Humid Continental
Cl imate~=Denelt
Climate==Ice Cap .
Climate=-Marine weat

-Mediteczanggn
=Rzinfoce
=Steppe ~
= Subacctd

Wiaan

Abiujan

Accra

A gaaga
Addy & Abeba
Adea
Aditonidack
Aderaeil
Aeqgean
Afchanisten
Africa

Al abama

IJET1T)

AihInia

Al bany

Albeera
Alegtian
v,exandriy

Al rera
Aluiees
Alieqheny

Mo

Al save

Amaz n
Anericanl Jamoa
Amman b
Amutetdam

Amg Dacya

Amut

Ancn g a.je
Anueg

Aqunity

Anaga

Arxara
Annagniag
Antaceric Circle
Antaretiea .
Antiuwd and ODspendenyias
Antl.s @8, freater
\nt1,lra. Lesser
Antipiann
Appalavnian
Appsnnynes
Aguana

Atavian

\ral

Ar-*y3e

47 Conapicucua Coneusption
48 Continentality

49 Conveotion

S0 Convergenca

$1, - Creole

53 Cultural - : 4
3] Deciduoua

34 Developing

S& Development

56 Dou foint *

uAs'CnAvn—
Couhter-Clockvine
59"\ Direction-=Clockvise
60 Direction-~East to Weat
Direction==NE to M
Direction==Ny to 3B
Dicection-—No .Major-

Rovement

Otrection==North’ to South

Diregtion=--38 to
Direction==84 toO
Dice

Dusl Economy .

Dual Societiea .

cumene

tffective National
Tercitory

tiidos

Deergent

tncomienda

tquator

tquinos .
Ecosion

tthnoce: ‘ci1sm

List of Geograp‘I:\Ical Features

Atceic Cicecle
Arqentina
Acizona
Atkanesse
Atmenia

"Atuba

Asceneion
AdiLa
Asuncion
Atacama
Atheng
Atlanta

“Atlantic

Atlantic Coastal Plain
Atlas
Auckl and b
Auqueta
Austin
Auatralia
Australian Alps
Austcia
Azarbasdzhan "
Atov
Bab-E} - Manded
Baffin
Baghded
Sahamae
Bahcain
Daixai
Balkah
galtic ]
Baltimore
Aangkok
Banqgl adesn
Barnidoe
Aagrents

15an
Dasque .
Baton Rou4ge

Beizy
.13
Aslffat

8elqium
Belgrade
Aelize
Reloruedia

nl
l.on-slou:n to uo::u

Environmental Degradation
tnvironmental Determinism
Environmental Perception

b ]

84 CZsplofcation

03 espropriation
46  Extended n-utu s

07 rall Line
00 Pacaliss )
9 raule- .
90  pirat world v
1 pront
92  Ghetto
93 Glaciation v’
Glaciela
Geadation
Grosa Mational Product
(GNP} .
Growth
faciendaa
Ainterland
folistio
-‘follow Prontier
Humue
Industrial Revolution
Industrialisation
Induetrialized
RoBpen -
Land Tenure
108 Latifunddo
109 tatitude
10 Leaching
111 Leaet Developed
112 Lewward
113. Long Lote ® ]
dl4 Longitude
115 Malthua
1116 lopolis
117 Melting pot
118 Meridien -
119 Meetizo
120 Migretion
121 Minifundid
122. nized Persing

8engal
Senin
8ergen

. 8ecing

feclan
Secrmuda
sern
shutan
Birmingham
Biascay
alamarck

sothnia
Botevana
Srahmaputre
Bcesillia
Bcagil

Brazillan Highlande

sraszsaville
Srisbane

8ritish Columbae
8rooke

Brunei

Bcuse
Buchacest
Budapest
Buenos Aices
Bulqaria
Butma

, Burundi

Cadiz,

caico

Calcutts
Caloacy ¢
California,
campodia
Cametuun

Canaua

Canadlan Shield

X

D
NOTE:

137 Purit

1580 second world -

129 Neolithic¢”
%126 Newly xndultrtlltlcd
137+ Occlude

Orgquphtc
fangea
Pacallel ‘

131 Pacamos
132 Parasaitio

134 Pedalfere
135 Jedocals

Pec Capita xuco-l
ary

Piédmont

Plate Tectonica

140 Plurdlism
141 Podzola

42 !opulltton Pyranid

1

143 Poverty

14¢ Prairie Wedge
148 !rcctrttltton

146 Pteva

147 Primary

140 Prime Meridian

149 Quality of Life

150 Rain Shadowe

151 Relative Deprivation
152 Relative Location
183 perource

154 Resurgent

ling Wind

Revolution

136 povatton

Rural laolation

R

Jecondary
Selgneur

181 Seventh Approsimetion

shiftingy Cul:tvntton

Canbecca

cancec, Tropic of
Cantadbtien

Centon .

Cape Town

Cape Vecde
Capricorn, Tropic of

- Cacacae

Caribbaen

S Cacpathian
Cacpentazia

. Carson City
Caecede
Caapian
Caucasus
Cayman

Coiebes
Contral

Centcal African Rapublic
Centzal Amecica e
Chaco, @ten
Chad
Chatleston
Cheyenne *
Chicaqo

. Chile
China (Naticnalist)
China (Penples Republic)

Chungkin

Clevalan
Coaat Ranga
Colomuia
Colombo
Colocado

“YColunbia
Columbua
Comotos
Concocd
Congo
Connecticut
Cook [eiande
Copenhagen
Cotei.a
Costa Rica
Crece
Cuba
Cyprus
Czechoelovaxid

.

The back side of this parve
one continuous list from F

163 Slash-and-Burn (swtddcn)

Social Mobility

167 Sgfoeconoaic
168
. 169 tice

tial Intaragtion
i;g 8::1:11:::10n 3
72 Stationary
113: Strip Mining
11‘ - §tructural
95 Subduction
1; Submerqent
)17 Subaietence

{179 Technological Revolutio

Tectonic Forcee |
180 Tectiary
l 181 Third world
1802 Tierra Caliente
103 Tierca Irie
1=A Tl-rrl Templada
86 To!!cr (Author)
TOPOQKIPHY

Transtecrability
189 'l'nx

190 ndordovclopod
‘bnlenloptd
192 United Nationa
193  Ucban Shadow
Vertical

(aee altitudinall

19¢ windward
195 xerophytic
ll’& 3ambon

4 -

Dacca
Dallae
Damascus
Danube
DacsEe Salaam
Dacdansllse
darling
Dacwin’
Dead Saa
Death Valley
Deccan
Delavace
Denmack
Denver
Des Moines
Detroit
Dinaric Al
4 Districe ©
Dyakarta
Q) ibout}
Dnaiepec
Oomirica

Dominican Republxc

Don
Dcakenabutg

. Dubltn

E¢ East China
Eastern
Eastecn Siberia
Ecyadoc
Edinnucgh

onton

Egypt
£l Salvador
Elbe
Elbrus
Enuland
tnalish
Etuatocial Guinea
Etae
Fritees
Estoniy
Ethivpia

f£thiopian Hiyhland

Supnratea
Eutope
Fverest
Eve ylades

contains
to Z.
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MDT method to be less desirable than the
traditional multiple-choice, method. However,

those students re "1y prefer MDT when given -
. the choice ‘betWeen .¢ and full f_r.ee-tespome _

questxons (i;ll-m-the-blmk). ,

About half of -the studw.s onsider
the MDT-method to be equal to or preferred
over the multiple=choice style. A sample of
thcu.' comments include: ° !
".ostudied a great deal more...shows that the
mdnudual knows the matesial or not, he can't
8““3.'0 S.B.

Meeteally h‘ye to know’ the information..."
S. N . .« . .
"Fn:at time ‘taking an Enm lxke thzslll 1 like

e - .T.

"I liked the MDT test system." T.H.

...gteat ld“l" L.A.

...lxked the idea...more effective in
determining if the students teally know the
mfotmatzon..you either g/no—w it or you
don't." R.B, - _

"I think the MDT test method’ 13 vety
effective in. that it contains the best &p

of both the multiple choice test and th
fill-in-cthe-blank test method.
problem of lucky guessing common to
multiple choice test but at. the same time
allows recall ‘of answers "on the tip of your
tongud" by being able to see the name on a
list. It also doesn’t bring with it the
problem of learning how to spell strange
names correctly, a problem common to
fill-in-the-blank tests." P.D.

"...good test method.." K.B. - v
"I like the MDT. m‘ethod.‘/ I feel it provides a
much more accurate score.when an evaluation
of a studentt!s knowledge is being

attempted...]f I know I would be faced with a ~

MDT test...the motivation to study would be
greatly enhanced.

retention® and lower unearned grades." R.E.

y

"III. Reseatch on the Comparison of
Cognitive Achievcmt

- A._P_nm.u_&nmsh
apriori reasoning suggest that the Multi-Digit
U Test should re;ult i some advantages in

Student comments and

" S-choice method.

It negates the

n

MDT tests will raise

cagnitive achxevement when compared with the
Previous research efforts in
this area"by Duchastel (1981) and Duchastel
and Nungester (1982) mdxcate the efficgey of =
recall and consolidation-retrieval of: the shom
answee ‘(fill-in-the=blank) test over the
recognition/discrimination pattern of the
multiple-choice test. The same "mentak
review" thought process teq{‘ued in the short
answer test is present in the ‘MDT method.
_Oghet comparable studies (Sax and Collett
1968, Gay 1980) yield inconclusive or,
unrelated results.: Ward (1982) tepotted that
the tesponse format made no difference in the

- pattern of corgelations among a set of verhal

aptitude tests. Such a vanety of resules °
suggest that further r'se'uch is necessary. )

' Ba_Rescarch_with the Mulii-Digit Tests

Research by Andersor, Hill, Naim and Walters
(1985) comared three test methods (including -
MDT) on the place name portion of a World
Geography course. Their exploratory research
used a Latin Squate/ncutnng measures
\{neth-odology with 188 students dycring a
semester-long compgeison. The students were
always advised as to the test method used fo
each segment of their coursé, . An snannounc

post-test ptovxded the final data, -
of cognitive learning was highqst when', the

students had studied for their turn mth the——
. fill-in=-the-blank method, second with MDT,

and lowest with multiple-choice; exactly as
hypothesized. Al‘though(only the
fill-in-the-blank method yielded a statistically
significant difference (retention appgoximately
eight  to .ten percent greater than in the other

two methods), the results are consideted to be

conservative because of limitations in the
research methodology. -

Subsequent and on-going gesearch has
been undertaken by the co-authurs (Anderson
and Kanzler) during the Fall 1984 andeSpring
1985 semesters within' the. setting of the
laboratocry high school at:Illinois State
Umvetsxty. The advantages ¢of 'hat
environment. have been discussed in an ¢
paper by Anderson and Kanzler (1985).

Three of the five U,S., History
classes in the laboratory school were taught
by Dr. Kanzler and were utilized in the
research, All students had previously
pre-registered into classes of about
twenty-five students in a random fashion
based on availability, zequirements and
electivess The pre-test and first-two tests of
the semester were identical for all three

L3 TN :
5] ; .

Retention
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groups in ocrder to ascertain any noteworthy
differences bétween the classes. The means

‘and other descriptive statistics wete esgentially
" the same, and the 11 AM class was selected 3 -
* the experimental (MDT) group.. .

X

i

MDT format questions posed to the
experimental group were converted to
multiple-choice 4-foil format for the two
control groups, Five to ten multiple~choice
questions whete' reasoning or judgment was a

For each of the bi-weekly tésts the

3

tactor in the answer were alsd included on’

"most tests, " .For the third test (first  one

with MDT), no advince ntice on the change
of format was given td the experimental
group. As anticipated the experimental group
achieved a2 much lower mean score (52%) than
either of the two -control groups (74% and

71%).- That is a decliné of 28% from the .

average correct scores of the control groups,
It was readily ‘#Bpacent to the students ;yt
the MDT based ®n recall was a much harder,
more demanding test. When the same test was
subsequently admini.tered In' a multiple=choice
4-foil format to the experimentdl group, those
students achieved the same (72%) result as the
control grovps. A few students complained
about the difficulty and faitrness of the MDT
test, not realizing that difficulty is at the

. discretion of the ins’ructor, who could alse

have given f(ill-iq:the-ﬁl.ank tests.

Attempts to tj:eat the MDT as just _

another but longer form of matching %est had
to be dispelled by &nforcing a time limit only
slightly longer than the average time needed
to complete a multiple-choice test of equal
length, The "search" for the correct answer
by random .scanning Af lists or by elimination

| “attempts is apparedtly a‘difficult ‘habit to

btﬂko‘
After the first few administtatii?ns of

the MDT tests, the students realized that

they would have: to modify their study_ habits
to accommodate the recollection of factual
evidence. Some resisted th¥s and dismissed the
waterial as trivial, infignificant .and -irrelevant,
This too is at“f‘hg discretioh of the teacher
and is not a criticism of the Multi-Digit Test,
Since most students apparently rely heavily
on the recognition facto. present in
multiple-choice tests, some objected to the
time and effort required by the demands of
the recall strategy, Other students claimed
that the change in study hsbits was impairing
their performance on the multiple-choice

. ! . . - ) ~ 5 -"

reasoning were required. . That was apparently
not the case because an analysis of ¢he
multiple~choice segment'of the. fdnal

examination revealed that the students in’ the,

expetimental group did as well if not slightly
better than the control groups.
e ¢ contr I

As the semester continued the

- experimental group made noticeable gains, at
" times attaining scores equal to those of the

(25% lower), but the sheed

groups’ with the multipleschoice tests,

However, their performance on the

comprehensive final exam was disappointing -

volume of
information was probably a major factor. Orn
one occasion the control groups were given

".both formats of the test with the MDT
. format coming first and being unannounced,
 Their MDT results averaged 42%. lower than

their bwn multiple-choice scores and 37 %
lower than tHfe MDT scores of the
experimental group. [Suring the present
spring semester, most- of the s¥udents are still
enrolled in Dr, Kanzler's second semester
history classes. Fp:ther data collection,
including a post-test in May, will yield
additional results. " )

v
[

' G Summary: In "geneul; the research efforts

-~

section of tests where more judgment and 9

4

‘ - L 4
.

6

to date have not shown dramatic improvements
in learning and retention that ‘could he
attributed to the Multi-Digit Test. On the
other hand, no evidence even hints at any
detrimental effect when MDT or open response
methods are applied to appropriate subject
matters There are sufficient indications of
possible benefits to merit further research,
Very clearly, with questions which can be
dnswered with a discrete term or name like
those on the lists, the MDT method is more

rigozous and students respond in a desirable.

way to that rigoi,- Although many students
indicate that their study habits are modified,
the qualitative und quantitative aspects of
that modificai?n have not been clearly
identified. S

IV. Conclusions and Futuie ‘Work

B \ .

The work on-the Multi-Digit Test
over the past two years indicates that it has
definite applications in an important niche in
computer-s¢ored “testing, Further variatiens" of
those appiications will. be found when
additional disciplines give consideration to the
MDT method. At present, MDT has only
been used in selected courses of geography,

.history, home economics, and music.

Virtually every discipline that has a
£

-

¢

..’Q
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codponent of key vot:bulai:y ot ‘content (like

chemical -elentents) could .utilize thé:

"Multi-Digit Test. Actual numeric answees of
- up to three digits (with the decimal point

indicated in the stemd of the question) provide’

new avenues for applicationy inca variety of
. quantitative subjects, A Much more research on
‘both th; apphcatxons and the pedolog:cal
issues 1: needed, > -

. Work on the Multi-Digit Test is
contxnumg at Illinois Staté University where
- larger samples and mere disciplines are
becomigg involved,- Other colleges and
universities are invited to enter this reseafch.
. An array of answer sheets, computer programs,
long lists, and written guidelines are available

for people interested in research on thel

. method or interested simply in intzoducing it
imto their testing structuzes. The Department
of Geography- -Géology at Illinois State
Universigy is at present preparing for the
dissemination of the materials. o intezested
schoolswhich commit to undertake reseirch

'am‘l‘{uzluauon of the Mylti-Digit Test, _A

syStetn of full or pattul grants has been
established tq assist those schools or

individuals in ‘lmplementmg the& Multi-Digit

Test, (Those interested should centact Dr.,

Anderson at the address given above.) It is

anticipated that at some future conferences
further ptgsentatton:fnd possibiy whobte
sessions could be devo to the apglicatio,us
of the Multi-Djgit Test,

Y ~\

Bibliography /-

' 4

Anderson, Paul S. (1984a), "An Introduction

to the Multz-D:gu'Te t (MDT)", Discusaion
‘ , No. 2 Ob]ecuve Testing
in Geography", 0ld Dominion . University,
Notfolk, Virginia, pp. IV-1 to IV-18, (
Ongmally ptescnted as "Introduction to the
Large-List Multi-Digit Test Procedure: With
Examples From ‘A World Geography Course", a
paper at the West Lakes Regional Conference
of the Association of American Geographers,
lowa City, Iowa, November 3-3, 1983.) i

Anderson, Paul S. (1984b} "Applications of
the Multi-Digit Test (MDT) Procedure for
Tgaching the Geography ‘of Latin, America", a
aper presented at the Conference of Latin
Americanist Gcogtaphets (CLAG), Ottawa,
Canada, September 27-29, 1984. (A summary
of this paper was publuhed in CLAG
Cgmmmnm, Newsletter No. 50, December
1984, pp. 2-3)
'

B8 T 4 Yy
.‘ > . - .a . ,
. ' N\ -

. Lllidioj

1-11,
7

Andersoi, Paul S., Miriam H. Ril’, Sxmim a
(1985). ‘
."Comparison of Cognitive’Retention from Tht .
Fill-in-the-Blank, Multxple' '

Naim, and Willjam D, Walters Jr.

Testing Methods: .
Choice and the Multi-Digit Test (MDT)"
mn:..
Journal "'of the Illinois Auocunon for
Supervision and Curriculum Development,
Normal, Illinois, Vol. 21, No. 1, Winter /1985,
pp. 28-37. (Originally ptesented as "The
Multi-Digit Test Procedure: Refinemeats and
Preliminary Resplts," a paper at the
intezrRatidomxl conference of the National

Council for Geographic Educaﬁtxon, Toronto,

Canada, 17-20yOctobér 1984.)

.«Anderson, Paul S, and Eileen l\l‘ Kanzler

(1983), "Laboratory Schools As A Unique
Setting For Research: The Experimentation
with the Multi-Digit Test (MDT) at illinois
State University High School,".a paper

presented at the conference of the Nat:on\l' .
Association of Laboratory Schools, in Denver, -

Color&klo, on 26-28 February 1983.

l

Cook, Desmond. L. (1955), "An &nvesugatxon
3f Theee Aspects of Free Response add Choice

Type Tests at the College ‘Level," Ph.D. .

Dissertation, D_mmm_Am;m Umvezuty

of Iowa. .

Duchastel, Phillippe ¢’ (1981), "Retention. o'f‘

Prose Following Testing with Different Types

of Tests", Contemporary Educational
Psychology, July 1981, Vol, 6, pp. 217<226.

Duchastél, Phxllxpl;e C., and Ronald J.
Nungester, (1982), "Testing *Effects Measurged
with Alternate Test Forms", Journal of

Educational Reseazch, May/June 1982. Vol. 17,
No. 5. PP 309‘3120 4

Gay, Lorraine R, (1980), "The Comparative
‘Effects of Multiple Choice Vefsus
Short-Answer Tests on Retention", I_n_nml__p_i
Educatiopal Measurement, Spring 1980, Vol.
17, pp. 4550, \

Sax, G, and L. S. Collett. (1968),&"An
Empirical Comparison of the Effects of Recall
and. Multiple-Choice Tests on Student

Achievement", Lnnu.d_ai_ﬁdusml
Mmmm Vol » Pre 169-173,

Ward, William C, (1987) "A Comparison of
Ftee-Response and Mulnple Choice Fotms of
Verbal Aptitude Tests", Appli

Measurement, Vol. 6, No, 1, Winter 1982, pp.

6-
L--




