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ABSTRACT ’ :
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-~college students on multiple choice vocabulary items. ‘The results of
the study showed the three-parapeter tailored testing procedure to be
superior to the one-parameter %ﬂocedure on the basis ‘of goodness of-
fit of cbserved to predicted item responses, test-retest reliability,
convergence to stable ability estimates,  and test information. .No
differences were found in the prediction of an outside criterion.
However, implicit in thése results was the assumption that the

nonconvergence problem encountered in one~third of the cases for the .

three-parameter procedure could be solved. Thus, based on the data
reported in this study, the three-parameter tailored testing method
was deemed the technique of choice, at least for unidimensional tests
consisting of multiple ch01ce items where gue551ng 1s a factor.
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lap] Tailored testing derives its name from its primary aim and characteristic,
\J vwhich is to .attempt to "tailor" a test for "a giver individual, often using computex. .
ca abili%ies. That is, rather than administering the same set of test items to_all N
L v .,
. ’ . o ' ) . 4’ . .
-examinees, the tailored testing: rocedure presents.a unique set of Atems that tries

to match item difficulty levels to a Person‘s aﬁility. "An examinee i5 measured.

most effectively when the test items are neither too aifficult'nor too easy for -

him" (Lord, 1970). Thus, one goal of the -tailored testing procedure is to select
. B L -

itemg from-a precalibréted item pool stored -in the computer so that the_probability

of a correct résponse by the examinee is .50 on each item. 1In general, tailored |
testing procedureé require the three components of a pool of calibrated items,. an

item selection technique, and 'a scoring méthod (Patiénce, 1977).

a2

. Although several tailored testing procedures have been developed, most of the
procedures employ either a one-parameter or a ‘three-parameter logistic model for
jtem calibration and ability estimation purposes. However, no empirical studies

have been reported in the literature that directly.coﬁpare thene two'failored testing

models on the basis of their rela;ive»performances‘add characteristics in actual

live-testing settings. The priméry purpose of the present s;udy; therefore, was

fo deal with this issue and hopefully collect evidence for the recommendation of

3

467

eiie model over the other in this specific_situation. We begin with a brief discussion -

of ‘the two latent trait models.

b

Paper presented at the Annual Meeting of the National Council on Measurement 'in
Education, Toronto, 1978. This research wWas$ supported by contract number
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The Rasch model (1960) or one-parameter logistic model, is thorcughly described

L3

in a recent article by Wrignt (1977). Here let it suffice to say that the on«

parameter model reguires only one ability parameter ej for each person and one item

difficulty parameter bi to describes the interaction betwean an examinee and a test

‘itert. The exponential form of the simple logistic model is

. L e i+ v .
. {u, (6. - b) . . (1)
. 1l + e J s R
. ; * .
. where u, i is the score (0 or 1) on.Item i by Person j, ej and b. are as defined
<‘i ©

- . e
above, and P{ul } is ?he probakility of a correct or incorrect response.
' In contrast, the “hre*—parameter logistic model presented by Birnbaum (1968)

requires the estimation of three“item parameters to describe thevlnteractlon between

test items and examinees. The model is given by

‘pa. (6. - b.)

1

. . e 13 i
P = P =1; = ¢, + - 2
ij fogy = t=cy+ -y Da (6. - b,) - L
4 . . 1 + e i 7 1 . .
where P{uij = 1} is the probability of a correct response by Person j to Item ij;
¢. is the guessing parameter for Item i; D is a scaling constant equal to 1.7;

. . - -on . . . . 13 . . L
a. is the item discrimination parameter; bi is the item difficulty parameter; and -

ej is tie ability parameter for Person j. Qij"the probability of an incorrect

response,; is defined simply as 1 - Piﬁ'
' Eoth models have in- common the assumptions tiat the items may be scored

'dichotombusly, that the latent trait being measured by the items is unidimensional,

'that-item paraméters remain invariant across groups of examinees, and that local
indepgndenceﬁﬁgiaé7Y£6rahéhd_ﬁ6;§gi, 1968) . 3

.

. . 3 f
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The bases for the comparisbns of the two ta;lored testing procedures will be

(a) the goodness of flt of the modelq _using mean sgquared deVLatlons of observed

[N

" from predicted response data, {b) “the rellaonlltle” of the two nathiods, () the

ability estimates ylelded,by the two proceuures, (d) the correlation of the ability

estlmates with. che same outside crlterlon, {e) descrlpttve statistics for each

procedure, (f) the rates at which the two methods converge to ab*llty estimates,

and (g) the information functicns ﬁor the two procedures

°

- T ) ‘ Method

Wt . ..

Item Calibrations : . . .

The source of Ltems used for the ta110~ed testing comparison study was the.

. Syracuse Adzzlt DevelopmeuL Study vocabulary ‘tests, Forms €2, D2, and, E(1972)

All of the items wer:: of the multlple ch01ce form with five alternatlves ‘per item.

A princips)l components factor analysis of the inter—item tetrachoric correlatlon

coefficients conducted on form D-2 indicated that only one factor was praééaf’in'

"

the test, accounting for approximately‘41% of the variance, with a sample size of

L3

1,000 (Reckase, -1972).

[ ] . .
TwO. identical poolEiof 72 vocabulary .items were constructed, one for use with

°

the one—paraweter model and the other for the three—parameter model. The one- ’

<

.parameter pool was calibrated using a modlfled ve151on of a program gJV“n in an.

.

" article by Wright and Paﬁchapakesan_21969)." For the three parameter pool, the

.

2 T T .
LOGIST program developed by Wood, Wingersky, and Lord (1976) was used. Table 1

presents the means, standard §eviations{‘and ranges of the item parameter estimates

.

resulting from the two calibration prooedures, along with the sample sjzes upon’

which they'were based.

¢ . \,

N
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specific Tailored Testing Procedures - s

. @ - ' /
For the one-parameter procedurs, items were selected for administration based Y/
on difficulty values (bi). The procedure- Began wish an ability estimate of +.50 - /

for the examinees, depending cn. the experimehtal cundition to which they had been //

assigned Thus, the first item administered was the flrst one encountered in the-

peol - that was equal ‘to the initial ability estim ke, Within a +.30 acceptance
'ﬂ ; S
range. If the eyaminee an=Wered the first item correctly, the next item administered 0

R

was the item in the pool at a fixed steps12e away (. 693) in a positive directign}'

iée. a more difficult item, still. within. the acceptance range° On the other hand

an incorrect response 1ed to the next. item that was h.693 away, i.e, an easier item. =

3

- The .693 fixed stepsize value had been preViously determined througb an analysis

of tailored testing operation (Reckase, 1976) )
When at least one item had baen answered correctly and one incorrectly, the

ability 1evel of the examinee was estimated using an empirical max1mum likelihood .

,_procedure. The technique used was an iterative earcﬁ’to determine the mode of -
P _ . . /
"the likelihood distribution, which became the new ability estimate. The next item

~ -

T

= -

administered ‘was one selected so that it had probabllity .50 of being .answered
-correctly. For the one-parameter model this was an item with difficulty equal to
the ability estimate; within the i.30kacceptance range of_easiness;> The tailored
test uas terminated when no iteﬁs remained in the pool that gell within the t,30
rande or when a maximum of 20 total ioems had been administered.

V.for the three-pdarameter procedure, items were selected for administration-
based on"values of the information function. ' Actually, this was equivalent to Lhev

one—parameter item Pelection procedure since, for the one—parameter model, selecting

items to maXiﬂlze the information that an item prov1ded about a person's ability

-r

Aruitoxt provided by Eic:



E

is, .the informacion function wWas maximal for the one-parameter model when the item. |

was the same as selecting jtems on the basis of appropriate easiness value. That

administered equalled the ability estimate. -

. S
It 'ty,nrv )
However, for the three—parameter model, the information, function was moré

« -

coﬁplex. ¥n particular, the added d;scrlmlnatlon and guess;ng parameters played a

-

rurlal role in determlnlng the amplltude of the 1nformat10n curve The formula

used to vompute item information for the three-parameter logistic model was glven'

.

in Birnbaun (1968) as o o fe

T S N o n2 chn he _ : ] :
I(ej’ui)" D a;.L u{FLi(ej)]Q D aiPij(ej)w[QLi(ej) ;log ?i] \ | {3)

N

<

. where I(Bj,u ) is the information of Item 1 at ablllfy lcvel 8 for Person j, glven

'1968) given by ' 7 .

»

O

way as descrlbeu above. Namely, & fixed .693 stepsize was used to select items

\‘b \
iten response g{"*L (9 y = a (6 - b;) (6 ) is the probablllty .Of a correct

response to Item i glven ability leyel 6 ; u(x) is the logistic probaplllty density .
. 5.
function; and the other parameters have their meanings mentioned previQusly. The

total test information was then simply the sum of the'item information (Birhbaum,’

n . .
I(0) = I I(6.,u,). o (4)

- ~
E< 4

ithe tailored testing procedure.for the three-parameter model began the same

o . . * - :
until at least one correct and 1ncorrect response had been obtained. Ability

est1nates vere agaln computed using the maximum 11ke1lhood te~hnique. However, to

I -~

select the net item to be adninistered, the 1tem pool was searched for the ‘item

whlch had the most information -(i-. e. I(e ,u ) was max simal) for that partlcular

ablllty estlmate. This process was repeated unt11 either no item was available

-y

in the pocl with I(Gj,ui) > .70 or unt11 a’ Eotal of 20 1tems had been admlnlstered.

Aruitoxt provided by Eic:
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Design o

The sutdy emplosed: a counterbalanced design in which there wer two serparate

sessions one week apart for each examinee, with both the/one— and three-parameter
. / .

L]
: tests administered at each session. The order of testspresentation_was reversed

- . Ly

from'one session to the next for each examinee,nba\ the test was arrangeu so that

.the examinees were not aware of receiving two tests. The second test was initiated

Y

immediately after a fihal ability estimate was obtained from the first test. The

tests ‘wereé all administered on ADDS Consul 980 cathode ray tube terminals connected

- ~

-to an IBM 370/168 computer through a timesharing system.,
The subjects who partiCipated in the study were undergraduate_and graduate

students enrolled in educational psjchology and measurement courses at the University

”
-

of Missouri-Columbia. ﬁ total of 142 students took part in the study,'but 14. cases

R were deleted due to missing data, resulting in 128 net examinees. All students

Fi

received extra credit for their participatior.

.

Analyses
—_—— }( . .

PR : * © i ¢ .,
P The measure used to determine ‘the: . goodness of fit of the observed response

data to the models was the mean squaxred deviation (MSD)* statistic given by -

R
3

l
o

, ' MSD, = ° : (5)
) 3 )
. g
: ¢ .. _
where MSDj was the mean squared deviation for Person j; u,. was the actual response;
. . h e . M

1.

2 Pij was the predicted‘}esponse from the modeI; and N_.was the number of items from 4

the_tailored test. Two 3D statistics were Calculated for each examinee, one‘for =

each model from . the first test sessicn. A SYStematic sample of 22 examinees was

taken to compare the two models using the MSD criterion in a t-test analysis, since

s ‘ ' c . .
o ) L0 |

ERIC : . - L
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'1t was desired that. MSD values be computed across the range of abflity estimates

. . A

ylelded<by the tallored tests.
. = -
test—reiest

The rellablllty comparl son’ of the two models was not a true

rellablllty, but rather was. a hybrld of test—retest and equivalerit forms reliability.
»

It was 1mposs1ble for an examinee to receive exactly the same tailored test tW1ce

- due to differences in"entry points into the item pool and to changes in response

.items were repeated over'test sessions-as a function

strings. However, numeérous
< . . . s :
of the" cons1stency in ablllty estimation for a person s1nce‘1tems were selected
- o

e

from the\same pool. Several descrlptlvc statistics were also computed for the two
. . Y t . . . . .
"testing procedures*such’as,average test length, average dlffrculty,‘and percentage

ﬁhere'differencesﬁwere found, the

~

of test items in common over the two sessions.

effects on” rellablllty~were partlaled out. sl

Correlatfon analyses were conducted between ability estimates y1elded by

A Y
tbe one- and three—parameter models over - the two test ses51ons, as well as between-

the ablllty estimates and an outslde criterion cf performance, namely, tradltlonal

N
paper and pencil exam scores over course materlal. The purpose of these correlatlons

»

‘
[

ree to whlch the two test procedures were measurlng the.

was to oetermlne the deg

same thing, and whether one nodel did bette‘~ than the other in predlctlon of the ¢

criterion. .~
Information function'analyses=were performed to compare.the'two-models in terms
iof relatiye efficiency; the ratio of tailored test lnformatlon to total test information
. (Lord, l??O). A plot was constructed,ofrthe relativefefficiency of both the one— -
" Iparameter and the.three—paranater tailored tests against:the-same 30-item traditional

vocabulary test. Ag=2in, data for the plot were sel,pted with a systematic rather

B e e

than random sample to 1nsure broad coverage over: the range cf ability estimites.

o e B

o

; -
1 . N
A

ERIC
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Convergence plots were drawn for the tailored tests taken by each examinee
- - (2 - R - . . .

tover both sess}oﬂs. On dhé axis were pIotted the abilitylestimates calcu%ated"
v fter each iﬁem was admiﬁistered, and.on the otherAaxis were plotted the items
received. ;he purpose ‘was to provide a graphlc descrlptlon of the rates‘at whlch the
two'mogels converged to stable ability estimates. Direct ;omparlsons in this regard

QEre not possrble'since.thé'one; and threefperemeter ahility estimates were on )

o

, different scales. However, representative plots were seiected aﬁd—subjective .
o s o - ~ .
-summary judgements were made. - e e ' ’ C
i 2 .
’ . Results . -
Goodness of Fit
The results of the MSD statistic.to compare the gcodness of fit of the one-
’ Ce : . -
and the threé-parameter ‘-models are presented in Table 2. The MSD values are shown
For 22 cases along with descriptive stétistlcs and the results of a éaired samples
t—test analys1s on the data. The t—test showed that the MSD statistic was
s1gn1f1cantly smaller £E_< 05) for the® three—parameter model, 1nd1cat1ng better e
.f1t of the model to the observed response data”
‘ Insert Table 2 about here , N
. ) . 4 :
» ’ P
"Reliability

The correlation matrix in Table 3 consists of the coefficients obtained from»

+ ' jntercorrelating the various ability eStimates vielded in the tailored tests from

the twe models. Of special 1nterest is the correlation between the ab111ty

estimate from the first"one-parameter logistic tailored test (1PL 1) and the second

one—parameter_logistic‘tailored test (1PL 2}. The .61 value shown in Table 3 is the -

ERIC o " _
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N El

rellablllty coeffiCient for the one-parameter logistic tailored test. This is

- s

-

ﬁsignificantly lower (ph< 05) than the” 77 reliabiliby coefficient ootained by c

correlating the ability estimates from the first three-parameter logistic tailored -

7. « \' -
’ test (3PL 1) and tne second- corresponding test (3PL 2) . = |

8 . R -
ra 2
.

o

N ‘ Insert Table 3 about hereo,

4

It is very importint to note, hoWever, that these reliabilities are.based on

only;89 rather than 128 cases. The difference is due to the failure of the three- .

i -
¢

parameter tai]ored test to converge at ability estima*‘ec for 39 cases. The non—'

.- “.

convergence problem was commori when using w5x1mum likelihood abzlity estimation for °
c
N o

the threg-parameter model when very difficult items were encountered which substantially

- raised the lower asymptote, of the‘logistic function, éi,:the chance of obtaining
a correct response by random guessing. In such cases; the mode of,the likelihood»
distribﬁtion could not be found and the- estimation procedure did not yield“an
ability estimate. »The.values in’ paientheses in Table 3 1ndicate the relialeity _‘ 4
vcoefficients ohtained when the 39 nonconvergence cases remain in‘the analyses. The: o
three-parameter reliability now drops'from .77 to only ;36. The oneéparameter
reliability also drops slightly from .61 to .55. However, the difference betweer
 the reliabilities for 128 cases ( 36 vs. 55) is not statistically significantq
' Since it was cwmmon for each tailored test adpinistered to an examinee to ‘have \
different nunhers -of test items, and since test length often iﬁpacts on reliability,

another'compafison was undertaken in which ability estimates were equated for test

lengtht_ The correlation between the first and seccnd one—parametef +ailored test

 ability estimates, 61, was compared to’ the- correlation between the.first and

- §econd three-paraneter ability estimates for tests with an equal number of items:

o IS ¥t R o
[ERJf: o o _ : ) S . . o e

L . . e . oeah Y
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v ‘ ' ” » » )
presented (BPLEQI 1 ve. 3PLEQI 2). Y resulting dlffGIErxce between these

~

correlations,4?61 and .78, Y;? f\l} 5\gnlf1cant.- ;

- ]

. The number of test items 1ﬂ cammon from one test‘to-another was also investigated-.

- e \ N

N -

;- for a possible effect on rellablklby Ninte the three—.Parameter tESt§ had 85 -
of such items in common, compdreﬂ £0 onyy 20% for the one-parameter tests. “partial

correlatlon COEfflClentS were ¢On@ated *o'factor out thre effeCtS of repeated test ~
. items on the overall reliabllitleg but the results showed this varlable to have

Yy . "
no effect. o ) ... » . ' - . . ) . . e

Table 4 presents several addytlonil'descrtptlve statlsthS for the one~ and fhe_

> . - ) *
three—parameteﬂ’tests. For Q&J p}e The mean test dlfflculty for both " proeedures X
. f 0y
., was about the sgme, close to _56 - Ipig 1nd1cated that, in general, 1tems of

AR Y

' apprcprlate dlfflculty were beyng dinlniste"red. Alsp note that the three-parameter-

v
tests tended to be sllghbly loﬂQef tﬂan the one—parameter tests. |
] ) * ' PN T B . K
. - N - >
- ISSYE pable 4 %bout here. .
- W : X
Other Correlation Analyses : ; 3 .

~

-, ) 4 -
Table 3 1llustrates the degrgQ ox 5lm11a 1ty amond all the ablllty est:mate,_

-1ntercorre}ktlons, regardless oFf the’ erCedure. The ablllty estlmates yleldeu by
‘ . )
the one-parameter tests and the tptee\parﬁmeter tests Conslstently fall in the xanqe
from-.44 up to .70. Not shoyn ip ‘the table, but also Computed were the-correlatlonS

- . . s . R
between thé ability estimates Yielded bY the tailored‘tests and the“Qutsidel

c¢riterion ofHSCores.on tradlt;ondCL Cohrse exams . ~TheSé»¢orYelati°nS were

° " 12

o - > : <

consistently in the .30%s for botH Prbcedures over both sesSlonS: meanlng that both

fd
T

the :ne-parameter and’the tﬁgee-yalameterrtests PredlCteQ the outside crlterlon Toe.

’

- . v

equally we;;:" : w0 . o Coe

.‘\} A . o ﬁ‘ ‘ : - 1.-1 | . . Do ) o ‘
(RIC - T = S
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Ihformacion'FunCtion Analyses A

3 ~

The resdlts Of-the relat‘VP eff1c1ency COmpaIlsOn are’shown. in Figure 1. The

= A
"B R .

horlzontal dash d llne 1nd1cates the 1nformatlon of the tradltlonqr 30—~ 1tem

v0cabu1ary'tf=st as the reference poSlthn to- compare the two-types of tallored tests.
- '/ .

However, the. ability scales used for plOLtlng the two . relatlve erflclency curves

.

N -

‘are not- the’ same- .The plot sbows that the three-parameﬁer tailored test\ylelded

- Substantlafiy greater 1nformatlon than the traditiomal t°st, but only in a peaked

o - ) . -3

rashlon for abllltY estlmate levels betwecn -2.0, and +, 50 fal*lng off sharply

< Outside'this range. However, at«no p01nt d1d ghe one;parameter tailored test.
a . - ) . \
- exceed the tradltlonal test.lnformdtlon, and 1ts\informatlon curve was rectquular
- " -
Tather than peaked‘ Also shown in, Flge/ﬁN%Bare the" frequency dlstrlbutlons of

ability esclmates obtalned from the two Procegures. Note- that the 1nformatlon from
R N « ,

4 < Lo

the three-parameter test is.greatest ~ere most of the examinees were concencrated.‘_

. . .
. . R . : .

U _ - . . -
’ . . .
b Pl . S ~ N ¢ .
4 - o . . o _ N
Insert Figure 1 about here
- . . ' . i <
o ) .. —
B g L e . N - ' K
' ’ n ¢ -
Convergence_glgEi _ _ e

- 3 o
a

In Figuﬁe“2 ‘are plctured‘foar 1ﬂlelduai tailored testlng convergcnce plots,'

i

¥

: lncludlng 9005 and poor examples of conv?rgence for each of the two-types of tallored

24 \-. - .

testb, Plot'Z‘A ShOWs & case where nelther procedure converged very well, 2»B

I _
a case where the one"parameter test dld well but' not the three-parameter test;, -

.

v

., 2-C a ease in whlch the three—parameter test convergad%xﬁter than the one- e

"ﬂ$;$arameter test, and 2-D. where.both Proc¢dures c;hvérced Aicely" A suDJeCtlve A '
: 'ClaSSlflCatloﬂ ;ethod applxed to -44 separate cases resulted in the follow1né

e breakdown: _ 21A,: 7 plots"'; 213, 5 plots, 2-C, 18 Plots, ‘and 2-D,\ 1aplots.  However,

a v
. .

.

P
2e
f
L‘-.
L
OO
p

' a 3 ’ ’ D.. N
\)‘ Ta . T ) 3 %f i
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' " § .
recall thar in 39 vases, not included in the above categories, the three—parameter

" tailored testing procedure falled to converge at all.

-—-td

Tngert Figure 2 about here

<. -, a '.' - . . .o .
g ’ : . Vv 8 St : N
¥ _ S . . SN

\ s

) Discussion : T \\_

g~° ' Theoretically'the MSD~statistic had a possible range in value from 0 to 1 <

0 for perfevt fit and 1, for pcrfect lack of fit. Io actual practice however, thef{"

’

Although the

’value of the M3D for =i examinee rarely exceeded 25 for either model.

_sampling distribution of the MSD statisric was unknown, previous research had

. . [N

< shown the' distribution to be approximately normal. (ReCkase, 1977). .Thus the f-test

d-for this data as evidence “that the’ th“ne—parameter

A

results fay be interprete

3

““tailored _esting procedure did a significantly better JOb of fitting the response

.
' data than the one-parameter test. The result showed a closer match ‘between. thef:..

1tem responses predicted by the model and the actual observed responses for the

v . . . .
three~parameter tailoreu test o ’ ' oy o

The reliabllity comparlson also showed the three-parameter procedure to be-

superior, but only when about one—third of nhe nonconverging tests were removed :

from the data analysis. This superiority held even- when the effects of test length

-5 and repeated items were controlled or equated for. both procedurPs. . f/;/mb;~~~

. -

ely. high degree of 1ntercorrelation among the

S '._. v

R -"__HoWever; the consistent, moderat

5 : e .
swAbility estimates"yielded by both models ,over both sessions indicated that both’

.

Moreover, both of. the tailored testing

i

QFL procedures were measuring the same thing.

methods correlated equally well with the outside. criterion measure. In this regard -
1 sq 2 . ~ . ;
m?/ it should be noted that high correlations were not expected, since performance ‘ »

a’ ‘general vocabulary ‘test would not necessarily lead to similar performances _ \
1 : ‘ .

r
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on course achievement tests. However, the achievement test scores were the ofily

wis

.outside criterion available for the examinees.
The descriptive statistics for the two tailored testing procedures showed the

three—parameter tests to be slightly longer on th ‘verage;'although test length

differepces-Would best be‘interpreted.as being a"function of the different?item

selection methods and stopping rules employed. Since the +.30 acceptance range

\

for the one—parameter method and the .70 information level cutoff for the three-
SN : S
parameter method were both somewhat arbitrary values derived from simulation and

'empirical studies, changes in these values would have changed the number of items

administered. Both procedures functioned well on the average in administering

[
,

. items of appropriate difficulty (near .50) for the examinees.

: ‘ The-relative efficiency,comparison of the two procedures based on their -

: respective test information curves showed that neither. type of tailored test
: ~ : _—

provided as much- information across the broad range of ability estimates as did the

~

traditional test,. “HOWever, the three«parameter-procedure did exceed the traditional .
- test information for 'a limited range of abilities, the range in which most persons
i TR

were concentrated - while in no case did the one—parameter test information do so.

The subjective analysis of the convergence plots on the whole indicated that

L é N
———the three-parameter tailored tests d\dia better job of arriv1ng at stable ability

l
estimates than the one—parameter test(< of course, this result held only yhen 39 ~
nonconvergence cases were removed frot he data analysis. If included, the one-

parameter tailored test convergence patterns would have been superior.
v ' )
- ,f—'-
Summary and -Conclusion

A live-tailored testing'gtudy was conducted to compare the results of using

- either the one-parameter logistic model or the three—parameter logistic model to

a

R - N .
. v - - > f‘ . . -
- - . . e . .

. a N
Aruitoxt provided by Eic: -
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"measure the performance of college students on multiple choice vocabulary items.

The results of the study showed the three-parameter tailored testing procedure to

1 be superior to the one—parameter procedure on the basis of goodness of.fit of‘observed-

: \ to predicted item-responses, test—retest reliability, convergence to stable ability

«
=3

. egtimates, and test information. No differences were found in the pred1ction of an
/ ' v ,

~

outs1de criterion. However, 1mplic1t in these results was the assumption that the

nonconvergence problem encountered in one~ third of the cases for the three—parameter*

-

' : procedure could be solved. Thus, based on the data reported in this study, the

.threefparameter tallored test1ng method was deemed ‘the techique of choice, at least .

for unidimensional tests consistin

g of multiple choice items where guessing is a

o

factor.

J,- ) ) » . -) ) : .v , ‘ _"'
g : R

RANE

fs
I
4

o R

Aruitoxt provided by Eic:



o

N

“-:..‘

@ &

Table 1

Descriptive Statist1cs of Item Parameter

Estimates -for. the Two Models

2

Qne Parameter_ ~ . oz
o Model te Three Parameter Model
A TN~ T S
_Mean oo 172 .990 - .519 121 .
- Standard Dev1at10n S 1.467 . .533 1.529 .042 ~
Low . =2.821. - » .ll8a -3.624 .023 .
‘”High’ 3.559 o - 2.000 5.952 © 0 .270 -
Sample Size 1,000 " 1,541 = 1,541 1,541 S
No. of Items 72 - ' . §72 72 - 72 - .

A"

&The LOGIST program imposes the restriction that discrimination estimates
must stay in the jrange from .0l to 2 00.

e



Goodness of Fit Comparison

Table 2 ~

-

: Using the MSD Statistic -
, P 6ﬂe Parameter . . ‘vThree Parameter
* Observations . MSD o MSD
1 ' . 198 P 184"
2 - .197 - .206
3 > .212 - -.158
. 4 .24 1,100
5 -.083 .143
6 .203 .098
.7 4 1202 .208
-8 ; 187 156
9 . .208 .153
10 .204 . .140
' 11 .192 s L1710
12° .083 . .133
13 215 L ;267
14 -, 196 . S ,191
15 - .164 .198'
16 .194 . o 144
17 .. 7 . 203 .166
18 . y a ,203 : -.126
19 . .183 YL W247
20 : 214 - .149
21 .182 022
22 -.188 .185
X . .188 161 -
5= . .055 ©.063
2.08 : -
t,; = 2:0 6 (p.< -,05)... ]
¢ 1Y
"‘ - <
. ©
- 1%
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’ ~—=—— ", Table 3
Bt __l"”,." oo N

:'{" ; Abilié?iEstimatg Correlations

[res

. Variables' 1 2 YU b 5

A

1.

- ‘2.
R ¥
e U Al' .
5.

6.

Ter

8.

.3PLEQIL 1 ' B e ﬁj
. ]

1PL 1 .6i(.55)%  .96: .53 .57

3L 1 -~ o “ L
3PL 2 - : - . g 4

»

3PLEQL 2’ - :

o o .58 .
JIPL 2. . - 7. ..53 .90, 68_%',70.
APLEQI 1 ' B

“1PLEQI 2 - " L sz
v ,,-77( 36)2

.53
.51

.53

.63
4h
47
.90
%79

-

59

.69

“w #5955

.76

.96-

.78

w1thzall other correlations

. (c)a indicates the inclusion of 39. cases of non-convergence at.an ability
K estimate for the three parameter test
based on 89 cases. -
N - . i .. ( .
. o
‘ : : -
. . 3
. 18 -,

e
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st Tab l e z" . K - . , L
Descriptive Statistics ’
’ . - . : g’ u
R Ty LI .. " One_ Parameter . Three Parameter
Variable . ‘Tailored Test . . Tailored Test
s ° 4

wean # 6f items administered  ~ 15.00 18439

‘:'mean_# of items correct - 4 C 7.45 . - ~. 8.95 .
g mean test difficultyD - T . .49, 49T
mean-ability estimates ' o W44 I
n = 89 . ) ) K ‘ t _
- . 1 . - ) P .
s . - ; ot
; . .

I~
-~

(93

. -
o g
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