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The hallinark of a prcfessibhal, no matter what the field, is the study and improvement of
one's professional practxce. Teacher educators h_ave ;b"riiy recently begun to study
systematically theIr own behaiiiSEé; practices, and techniques. As a profession we have
been engaged for some time in: the study of teachers and teaching. The results of such
research has posmvely affected the content and style of our own teachmg It is common

now to find teacher educatlon courses which empha51ze the 1mportance of teachers

coliaborators' ,as fult members of research teams. It 1s exciting to fmd tegchers become
: 3

mvolved in professmnai research and td see the dramatlc changes such experlence can

have on these teachers. -~ -
As public school teacheré hai'/,é found out;:it is one 'th_i'rig' to teach about a subject,

teacher educators to model what we teach {practice what we breach); Our dedication o
the spirit of inquiry can be communicated to our students by our demonstration of the.

behaviors of inquiry.

which serves as a gateway course to a teacher education program at Michigan State

U'n’ivarsity., The purpose of the study was to focus on the deveiopment of pew knowledges

while at the same time teachmg about the educatlonal research process ahd the subject

being studied: We chose to study a new format for ob*)ectwe testmg; namely; alternate-

“choice questions. In the course we teach evaluation concepts in testing, e.o. fairhééé,

'i'éiiab'ilit'y and Vahdlty; - So we proposed to model tne concepts we were teaching by

course, ' -
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The course in which this study was conducted is Teacher Education 200, The

Individual and the School. The.dourse is required of all elementary and secondary majors

in the standard teacher education program at M,S.U. It is.designed to ineet the State of-

'chhtgan certification-r requxrement that candxdates must study "how human beings grow

and learn’.’{ Therefore the course is pnmar:iy an mtroductxon’ to educat.onal psycho!ogy.

° td .

small group discussion course, and a self:p'a'cé'd méstéry:léa'miﬁg course. The present

AN

structure of the ¢ course has been in operation for two years and is a coordma d multi=
P

sectioned smali grouP course:  This means the course is coordinated as to content,

textbook; tests; term ‘paper and supervised teaching interns serv1ng as instructors of

several sections. On.an average the:course has about '150-200 students enrolled in sections
- N ™~ . Lo . ) .

of 22-25. The teaching interns meet weekly with thé course coordinator and .4 course

consultant to develop common objectives and strategies and to salve common problems.

While we value the students having a reiatwe common experience from section to Se';tlon, \

we also value the vitality the mdtvxduai mstructor brmgs to a small group. All 1ec@

dlscussmns demonstrates and presentat1ons are the responsnbhty of the section instructor:
A

At tne same time, the section instructor can calt upon the r<.sources of a stafi and of

professorlai superwsmh to provide support. The TAs are con51dered tea'chmg interns for

the academic year and part1c1pate in a common’ semmar spec1f1cally de51gned for the

teaching of this course. At the time of this study (1982-83) the course material was

divided into five units of instructlon; mcludmg a unit on measuremeht and evaluation. i
' ;\i . .

°

The learning of sound.principles of fﬁéasuréﬁieht and evaluation is an iritegral part

4 4

-
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Specifically, the goals of the project were to:

: conduct a research study into the usefulniess of a novel test item format to ¢

_evaluate student achievement; . .
2. increase the reliability and validity of thé unit examinations and the final

examinations in the course; ,

3. collect information useful in evaluating course effectiveness, student learning,

and teacher performance;

4 faciiitate student learning-of practical and Sound measurement theory and

techniques through active involvement in a study investigating an impbrtam{nééguréméht

question; « ’ : ,

5. and to model the spirit of inquiry, impressing on pre-service teachers the
. — . .

- . - - - /' - - . . I e o
importance and value of experimentation with new techniques and the necessity of
continuous evaluation of both new and well-accepted practices.

The Problem .

When it came to the unit in TE 230 on measureqignt and evaluation, the questidn

which faced us was how to model behavior when it is so-abstract to our students: -In the

other four units of the course we were able.to develop simulgtion assignments which'

paralieled the real world: For example, in“the unit on development we asigned a project
in which the student had to apply Piaget's demonstrations of the conservation of
contintious quantities. However, with thé Concepts in'measurement and evaluation there
were restraints which ‘compelled a déiayéa‘appiicatiaﬁ of evaluating behaviors: Our

students do not grade papers, make up tests, or study real standard tests during their

preteaching preparation. We wanted-to heighteri the immediacy of the evaluation

concepts by i@96,1v1ﬁg the students in their own evaluation in a fééééfci'i project focused on
test formats, = | - o

The.choice of investigating alternate choice questior{’ format had several advantages
in response to our problem. First of all, it was an originai study. While Ebel (1980)

%

6]

_
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multiple cHoice questions: ‘Secondly; the focus on a testing format permitted the inclusion

of a topic already wighin the coirse content: Thirdly; we had already ideptified a need to

~

improve the ‘quality of the testing program in the course. So, finally; the 'project
presented a realistic application of a current and valid research study which had
immediate' application to the world in which our students lived; namely thé fair evaluation

.of their own achievement in the course:

Procedure

+

provide a brief description of alternate-choice (AC) items. Ebel proposed a unique two-
. . . L - . . o Y .
choice item format. He called the format alternate-choice items because they are based

on a single proposition rather than complex multi-dimensional situations and because they

differ from multiple-choice (MC) items, including the conventional format Tog two-choice

items, in that they ihéiu_de the responses as siege‘merits of a continuous sentence rather

than listing them in a column under the stem. For example: -
Modeling is a) less b) more -effective when verbalization is kept to a minimums
According to Weiner's theory, feedback that one's efforts-on a geography project led
;Suieiotgd grade is likely to produce a) greatec b) less effort by highly motivated

The crucial variable in operant conditioningdg the consequences of the  a)stimulus
b) response. . ' '

Bruner woujd place a child who uses visual nagery to organize his/her thought at

the a)enactive b) iconic stage;“ -

This uniqué format makes AC items quité easy to write and adaptable to a variety
of subjects and testing situations and 'o'b'j;é'cti\"/ééi Since AC items are based on a single
proposition, they tend to be 'q'uit.'e short and appear, at least on the surface, to reddce itéﬁi
difficulty (error) associated with item complexity: | )

. T : | _ . . - : i

o
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In, a preliminary study conducted at-Michigan State University, Ebel (1980) found

that AC items compare qulte favorably W1th true-false items.. The results of that study

1nd1¢'ate that tests composed of AC ttems tend to be: 1) e351er; 2) more hxghiy

Ebel (1980) also noted that students seemed to prefer AQ items and perceived them to be
less amblguous than true-false items: v > :
The éUthoi‘s of tﬁis pébér b’é'ca”m'é aware 8f AC iitems in the Fall of 1982; We were

unit exams on an ékpér'irﬁ‘eniai basis. We were pleased with the ease of writing AC Atéi’h’s;

— ‘.

the item statistlcs for those experunental 1tems were quxte sat1sfactory, and the 1tems

were well—recelved by the students: It seemed to us that this unique item form héd great

T em e
" potential as an important addition to the repertoire of test item forms that teachers-have

at their disposal, but also, that a need existed for more empn‘:tcai investigation to

evaluate the usefulness of this test ite L‘ﬁ&rm. At the same tirh'e, we were consldermg

the problem of- modehng a spirit of inquiry and actwely 1nvolv1ng pre-serwce techers in a

. .

measurement. project: A course research project mvolvmg a comparision of the'.

» "
.

-
a

: When we proposéd suéh a research pro;ect; we were fortunate and pieased to find a

great deal of support and encouragement among the course sta;.t and College of Educatwn

Facuity. The Office of Evaluation Services agreed to assist in test construction and

research de51gn. The support of the teaching 1nterns was vital." Since they actually taught

¢

the course and had direct contact with the students, the project would have been
£ . '
1mp0551ble without their WIihng part1c1patioﬁ. '

5 ]
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+ .. With the assistance of these resources; we developed a research design.
Specificallyy we wanted to compare the in@an item difficulty and discrimination,
. . N A
reliability;' $tandard error, and item efﬁciency (mean time raquired for students to

. re5p0nd to an 1tem) of tests composed of AC &nd MC items. Since the studeﬁts were

‘valuable mformatlon. We developed the research _de51gn shown balow to gam the
information we desired. )

The MC items used were available from a large. bank of items used previously in the

_of high techmcal quality. Since,we did not at that time possess a similar poot of -AC"

itérh's, we were forced to create one. In order to ensure that all items used in the final

details, we elected to pllot the study In Winter term of 1983/ and, if the pllot proved

successful to perform the full research pro;ect in Sprmg term, 1983. . : . '

In writing the AC items we continued to find tﬁ'at_ it is. quite~easy compared to MC

items. The resources used in writing the AC .i'té'r_th were: the cdurse text.and teacher®%
\ ,

manual, the course notes, manual, and projects, cominon students questions and problems,

ideas from the teachmg interns and educational pSychology faculty, and the bank of MC

-

'ispécia}lists for psychometrlc quallty and by the teachmg interns and educational
!u '

psychology faculty members for subject matter 1mportance and accuracy. Based on these

\

rev1ews, 1§éms were'elther retamed, revised or discarded. Usmg this method we were

able to déyélop a Bank of approximatély 250:AC items. : -

-

Winter term, 19835 Since each unit test and the final exam was to be composed. to two
content-parallel, equivalent subt’ests:::'ohe subtest composed of AC items and the other
A . L: . / M 3

composed of MC items—special care had to be taken in test construction. A table of test

Q - - ' -
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. TABLE i

< Winter, 1983

o

esign for Pilot Study -

1

~

Test Analysis: Alternate Choice vs. Multiple Choice ..

Mean Item
Difficulty

Mean Item

Kuder-Rich:

Standard -

+

7 Discrimination

Reliability

- Error

Test1 AC | J - -, |
Test 1 MC. . e
Test 2 iﬁ;. o B - ) 30
Test 2 MC o B . 30
Test 3 AC B ' . 30 ;
Test 3. MC_ B 30
‘Test 4 AC, o ) 3
Test 4 MO . B B 30 .
‘Final AC. i. . . - 50
‘Final MC ' - ] 50

Pk , R 3 \ Mo -
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o
specifications was desxgned for eaéh test which lncluded unit objectives, cogmtlve level to

.

be\tested and the number of items to.be allocated to measure each objectlve. These .

tables of specmcatlons were created with the aid of the teachmg interns and educatlona(

psy "olo y faculty The t‘ables allowed us to ensure that the AC and MC tests wewe

and MC tests were in fact content parallel and equivalen’t. Incidently, we made the tables
of specifications available to the students before the tests and they reported that the

2

"tables ;were a great aid in studying for the tests. . ;

.

-

g L

o '

e

encouraged by our findings to proceed with the full research study in the Sprmg T rm,

~Analysis of the data gather;ed in the pilot s,tudy revealed (see Table 2) that as a rule, the »

mean item dlfflculty,‘ discrimination. and reliability of the AC tests were only shghtly

lower t'hah thé MC tests. ‘tn the puat stuay we were able to f;y-aaf oar ﬁé'w’iy written AC

bty

further; Many of our original items were revised or rewritteri, and some we were forced .

to discard. Also, on tne basxs of mput from the students -and teachmg interns, we found

we were interested in knowledge about the efﬁcxency of AC items. Specmcally, we

Wanted to kriow the ratio of the "umber of AC items that students are able te respond to :

in a given time period compared to MC items, Such information would pertain‘to the.

rehablhty of tests composed of AC items. " We, therefore; conducted a time study oia the
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TE 200, Winter Term, 1983

7  Test Analysis: Alternate Choice vs. Multiple Choice

'N;=144 oo L 3- .
' " Mean Item < Kuder-Rich. 7% Standard  Number of

;ean Ttem

, ~ Piffficulty ©  Discrimtnation Reliability Error % Questions -

Test 1 AC | v3% - | o288 | a0 | 23n" |
Test 1 MC | . 30% | - 26%- _ | .5090 . | 2.2350 3

30

il

Test 2 AC x| . 2 6290 _ 1.9064 i)
Test 2 MC | 263 29z | esoo -. J 2.2005- F 30

Ny

Test 3 AC | 193 18% {2183+ | 1.9538 | 30

Test 3 MC | 28% |  -28% " .ssea | 2.2679 30,

Test 4 AC 25% 24y . - | . vsses .| 2.0107 30
Test4 MC | - 28% ;| 2y ses0 © | 2438 | 7 30,
P~ ,“V, o - e o .
Final - AC - 25% - 21% :';6055 _ 2.7383 - |, 50°

| =

.Final Me |  .33%

. . R ST 30

Ll
—




was necessary to create two alternate forms for the tests of unit one and’two. The

aiternate forms were identical in c°ntent. Flowever, Form A pr€sented‘the xhlrty AC

items first and the thirty MC iteriis second; and Fox_'m B r_eversed the order. Stydents in

-n

j .,” e e . N S e L J Lo g e ey g ’,‘, ,,,,,,’-,,
. all sections were tlmed and asked to mark tne item they had just completed-at the end of
five minutes and at the end of ten minutes. The marked answer sheets were then '

tabulated. We kaeéé not surprised with tﬁé Eésdlts; Iri Bbel's study (1980) he 8éte6miné&

that students were able to answer almost exactiy the same number of AC ttems as trae-

.
.. 7 ,

answer almost two AC itéms for each MC item that they attempted (See Appendlx)

v T Smce student percep‘tlons of all of the tests and, partlcularly of AC items were
_ . - ‘J
valued as an important censideratien in testing, we censtructed and adxnimstered a survey

-~

7

- -desxgned to assess those perceptlens. Students were asked to’ respond frankiy and to Wnte

t

additional comments on the form: Care was taken to assure student anonymnty in thEIF

feedback. Remarks made by the students under the comment section of the survey and
verbally to the teaching interns indicated that the students did: report honestly and: took

the task seriously. - '

o : | \\_ N o \
@ . . 2 PR Lo : S
The results of the study.conducted Spring . Term 1983 are summarized.in Table 3.

Altéinaté -forms generated for the first two unit tests (to fatilitaté the Cdlléctibn df

information on itern eﬁlclency) account for the dlfferences between Tests 1 and II VS.

)

Test Iﬁ\and Final Exam-

It is mterestmg to note that in almost ail &&5&&, the tests composed of AC items

.t

> are slightly less dlffxcun and shghtly less dlscnmmatmg than the tests composed of MC :

itéms. Cbifégpbﬁdlﬁgl?p Whéﬁ we Cbi’ﬁbéi‘é thé kéhablhnés of the AC and MC tests :

’
.

in most cases; shghtly less than the reliability’ estlrnatE/(f the MC tests. Taking into

’

'

[
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) TABLE 3
SPRING- TERM '83
Test Analysis Alternate Choices vs Multiple Choices
Mean - Item |- Mean - Item | Kuder-Rich. Standard Error 4. 0f ___
o Difficulty | Discrimination| Reliability . Questions
Noeliz A B A .8 ) a B A 8. '
TEST 1 A |3 32 8 5604 L7118 | 2.%E3  2.2507 30
{AC Spearman-Brown . . -
- Corrected) (:67) (.80)
MC 38 29 27 36 .5805  .7785 | 2.8246 _.2.1788 | 30
; A, B A. B A B AT B
TEST 2 AC 28 27 . 5 27 .4909 .5585 | 2.2189  2.2257 30
(AC Spearman-Brown | S '
Corrected) . (.e1) (.67) -
MC ‘31> 32 3 30 6942 .5308 2.3107 2.3216 30
TEST 3 - :
S _ Ty . .
(AC Spearmarn-Brown : - 2,
Corrected) - ) (- 500 R
‘ AC 31 N 26 .4888 2.3214 30
MC 28 32 .6825 2.2367 30
¢ -COMBINED 29 5 ° 7371 . 3238 - 62"
FINAL . R
AC 26 24 .6819 2.7691 50
{AC Spearr-r 3rown (.77) i
Correc - :
- MC 35 25 7168 2.9157 sn
COMBINED 30 22 . .8201 30241 100
NOTE: Coefficients in &Eéﬁiﬁéiéi,iﬁ&iéiié.iﬁé,
AC ‘reliability coefficient corrected with. .
the familiar Spearman-Brown. formmula. _[t is ~_
gnféiziniatéofﬁthé AC reliability coefficient '\
equate for time. =
9
.: - ~—
\’\4 _
J \\ |
: *\i
- i3 -
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consideration the fact that the reliability estimates for quite short tests; the reliabilities
S L . ’ -
of all tests are in the satisfactory ra'rige. : \

5.
_ expected. Previous studies have shown that students usually are able to answer two true-

false items for every MC item and we exp’e’cted 'S1milar results from AC }terr 5. We, in

~
fact, did ﬁnd that the stadents were abie to respond to almost twice as many AC 1te4n's as

MC items | in a gwen time per1od (See Appendix on Time Study) important unphcatlons for

.

reliaBlé/than shbrter'. tests with féWer_ item; all other thmgs bemg equal. With the
khgséiedge that students are able to respond to nearly twice as many AL itefns as MC
items Iﬁ a giveri time period; it is apparéht tﬁat for true comparison AC tests should be
compared to'MC test with testmg time held constant. That is, AC tests composed of ﬁfty
items should be compared to MC tests composed of th1rty 1temLs; since students could be
expected to respond.to either fifty AC items or thirty MC items in the same period of
time: We were ‘able to estimate the reliabilities of ‘these theoretically longer AC tests
usiﬁg the familiar .Spéarmaﬁ-BFBQﬁ Gdrréétiéﬁ Formula: The éérrééted reliability

-—— / )

summary of Student Survey, see Appendlx) .Over 70% of the students mdlcated that the

tested zmportant concepts .in the curriculum. While slightly more than half of th'e

T Farpp
students perceived AC items as more difficult and ambiguaoas, than MG itams, tl"ose

p’ér'céptib"ris were not verified by the item statistics: Both the difficuity and
discrimination fo thg AC items were less than the VIC items. From the comments that

SR Th

4
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the students made and from their responses to the survey, we also learned that a hlgh

majonty (approxlmately 75%) of the students felt that AC items are a valuable form and

In summary, our :éxpénén'cés as researchers of AC items was quite :fjééifi\’ié; We
found AC items much easier to write than MC items and therefore; weré abie to write
many more AC items than MC items in a givén time period. We did discover that it is
easier to write AC items when aiming for testing lower level cognitive objectives, such as _

) &
thwiédgé and comprehension. However, this is aiso generally true of MC items. Our
positive perceptions were shared by our students and were verified by the data-showing

that AC itams compare quite favorably with MC items.

Conclusions and Recommendations

Replications of thxs study. are warranted.  While the results were posmve, in.order
to gém more information on the usefulness of this unique item form, AC items shculd be

studied usmg other subject matter d1sqplmes and with other sampies. It would also be of

great interest to study the ‘cognitive task involved in respondmg to AC items and other .

conventional formats:

We intend to continue using AC items in our testing piogram. With more practice,
we expect to become even more proficient at writing AC items: We wholeheartedly -

ericourage others to try using AC items also. We intend. to continue conducting research
g Y. g8 g

in TE. 200, since all indications are that this project provided a positive learning -
experience for the students and contributed to their understanding of both research and
evaluation in instruction. This learning experience for the students was particularly

valuable because the students were directly involved with the process and content of the

research. An area of fh’e course's subject matter was illumined in_ & wa{ that is usuaily
j ! 4 ) b4

“We recommend that ofhers try writing AC items and using them in student

evaluation, You will find that they are easy to“write, efficient, and produce good

N - 18 ST
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psychometric results. ,We would appreciate your informing us of your results using AC
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APPENDIX A X

- « T TE 200
3 4 Sprping,1983

‘ TEST AND ITEM QUESTIONNAIRE '

[T .
. [

The perceptions and impressions of students taking tests are anj;

umportant criteria in evaluatung the tests' and items of which they are

composed. In'the interest of improving the tests used in this course

please take a few moments to answer this short questionnaire. Your

\\\ ‘responses will provide valuable information for future test planning
and construction, . r~

o’

When responding to these dUEétions please consider only tﬁé
tests and test items you have experienced in this cou;se

N

Stronly Agree
Agree
Disagrees )
Strongly disagree/

Circle the response . ' SA
\\ f your choice. , v A

w
o9
LI I |

v - , ] ] i
The tests given in this course provide a strong motbvation for

me to study: SA A D SD

2. Alternate choice items tend to be more difficult than multiple-

choice items. SA A D SD -

important points in’

st
the curriculum. - SA A 5] SD

ﬁ.Béﬁ? 6Fetﬁé alternate-choice items are 565?36663;
SA A D SD
5.Alternate-choice \items are challenging and do 4 §66& job of testing
how much | know. SA A D sD ]
6.1 would prefer taking a test composed of alternate-choice- items
to a ‘test composed of multiple-ghoice ltéms. SA A b so
11y easier to interpret and understand the question posed
ate-choice items than in multiplke-choice items.
~ SD ’ .

is usua
altern
A

Oﬂ

nd to be rore amblauous than alternate-

8. Mu lce i e )
c . SA A B’ $D

tiples
ice i

wni ol
0l
[
fadl
[1
3|
Wi
fad

9.in the #UEUFE; unit exams should be composed oF ' .

. . ‘a.all alternate-choice. ltéﬁ%
o ;' b.all multiple-choice items.
) c.part alternate=choice items and part
ﬁﬁltlﬁlé;éhblti items. . )

ny comments below.
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' APPENDIX B
: %E 200: Test and Item Qﬁeéfibﬁﬁaiie Sammaiy )
_ o y _ - H - ° . : ﬁ > ‘
Questionnaire Item ; o Percent _ °er‘cent _
A 7 Agrée/Strong1y Agree D1sagree/$trong1y D1sag ee
l} . 5 . ' .‘ . 7 -~ ‘ ) ’
N S C AN -
1. The tests given in this course 714 o . oga
. provide a strong motivation for B T S
me to study. . e - :\
2. ARternate-choire items tend to ; ) N
’ pefmgrefg1ff1cu1t than multiple-  BO% \\ 40%
choice items. N - : .
3. Most of the alternate-choice items - T
© . tesc important points in.the -77% ’ , 23%
curriculum; .
. 4. Many of the a1terﬁéte:chm‘ce items o - -
are amb1guous . 59% a1% ]
i ° ! 7
5. A]ternatefghq1gef1§em§7§[e7§ha11egg1ng . !
and do a good job testing-fiow much 59% : - 412 -
I know: . : '
6: I would prefer tamg a test com- - |
posed of alternate-choice items 34 : . 66%
to a test composed of multiple ,
"choice items.
T 7. It is usually easier to Jntergret and : o
; understand7;belque§§19nfpg§edf1n 5% : 2 557 N
- alternate-choice items than in .} ' B
multiple-choice 1tems
.« 8 Multiple-choice items tend to Be\ S
more ambiguous than a]ternate- ) © 32% " 68%
cho1ee items. . i
. N
9. In the future, unit exams should be
) compoced of:. g <
a. all a]ternate choice items - b% ,;
; . b. all multiple-choice items 21%
¢. part alternate-choice items . 78%
~ and part multiple-choice L
1tems. o

-
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; APPENDIX;@ C '
SUMMARY OF TIME STUDY ,,,,,,, _ T ‘
TE 200 TESTS I AND II, SPRING 1983 N

i

GHéStiéhi How many A -C items do students comp]ete as comapred with M-C

N i N . N :
CTEST I (N=97) L : After 5 Minutes After 10 Minutes
" Mean number of Alternate Choice items completed . =~ 15.3 26.6
Mean number of Mu]tib]é Choice items completed 10.4 __ 17:4
Differences LT 4.9 . 9.2
TEST I1 (N=110) . After 5 Minutes After 10 Minutes
‘Mean number of Alternate Cho1ce items comp]eted - 14.3 ' 26.7
Mean Number of Mu]tib]é Cho1ce items completed _ 8:6 16.2
Differences : - - 5.8 "10.5
- ' -

_ Mean Differences of combined data (Test 1 & F?5 After 5 Minutes After 10 Minutes

(Number of A.C. 1tems more than M:€: 1tems) 5.35 ’ 9.85
’ : o 7

-'Rat1o of M.C. to A.C. = 1:1.6 'éc
(60% fore A.C. thdn M.C. in equal tife)
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