Y

BD 205 585

AUTHOR
TITLE

INSTITOTTON
SPONS RGENCY

PTB DATE
CONTRACT *
NO™E :

EDFS PPICE,.
DESCRIPTORS

s

IDENTIFIPRS

ABSTRACT

maximum ’*ke{ihoad based *ailored testing procedure to .

*

DOCONERYT RESHOME |

- ;e L TR 810 423

tosso, Ha'*in 2.: Reck=2se, 1ark D.

A Comparison of a ¥aximum Likelihood ahd a Bayes*an,

2bility ®wstimation Procedure faor Tallored.resting.

_Missouri .Univ., Tolymbia . .

Office of Naval Research, Arlington, - Va.‘Persenne-
and Trainihg Research Programs ‘Office. SR

Rpr: B1 . s . :

NOOD14~77-CGO97 . o ¢

Y3p.:_ Paper. presented at the Annual ueeting of the -

Na*innal Counncil on Measurement in Educatian {Los
Anageles, CiA, Rpril Ju- 16 1981\.

IRy L
T ‘ o b

UF01/PCOJ Plus -Postaaqe. e
*Bavesian Statistics: *Comparative Analysi
*Computer Assisted Testing: Hicher Educatibn° :
*Maxinum Likelihood S*atistics: Test Formats Test ~
Reliabiliey T
Pstimation (Ha*hemat*cs)

-

*Tailored Testin;'

The overall purpose of this’ Pesearch va 0 compare a
Bayesian )

+*ailored. -teeting procedure. The Fesu‘te irndica*ed that both taildred
tes**da prncedures produced équally reliable ability estimates. Also
ar dnalysis of %*es*t length indicated *hat reasonable ability

estimates ‘could ‘be obtained using 12 *o 14 {tems. It was also seen iq
the resul*s that the maximum likelihood tailored testing procedare
vielded 'significantly less +otal test information than did Ehe
Bavesian *ailored testjng procedure. The major difference betveen the

- “wo procedures seems to be in the significantly different ability '
estimates *hat *hey yielded. The ma§*mum likelihood procedure is the
pracedure of choice *f an adequate prior iistribution is not
available, (2uthor/BW) ’ ; ’ 14

1

t#*#***#******##**t#tb**#**ém********#***#***********************t*##*
s veprnductions suppiied by EDRS are the best that can be made

******** **********‘**#****** #****##************#** *****#**#**********#

from the oticginal document.’ i



A Comparison of a Maximum Likelihood and A
a Bayesian Ability Estimation Procedure ’

“PERMISSION TO REPRODUCE THIS for Tailored Testi ng N_usbzerAmmrT?ro:zgz:?ggN
E . - . ATIONAL } .
MATERIAL HAS BEEN GRANTED BY ' EDUCATIONAL RESGURCES INFORMATION
) [.) ﬂ 55 . CENTER (ERIC) ' .
Ml * 2220 ' T . ’ W Thiz docuament has been reprofduted as
l Hartin A . ROSSO - . teceved from the person of orgaization
. Mar k . D . 'Recka se ungmatng i, N b

v

ESOURCES AR gk e
TO THE EDUCATIONAL R ov o o . ® Pomis p( view or OpINIoDS St ned in this docu-

INFORMATION CENTER (ERIC).”
{ .

ED205545

g/0° L/«:L3 |

7Mm

Minor changes have bLesn made to Improve

,University.of Missouri-Columbia repreduction qualiy

ObJect1ves of Inchnx

posthion of policy

Within the last decade, tailored testing has;become one of tie mot1vat1ng
forces behind the app11cat1oa .of latent trait th ory to achievement and ability

,measurement. This growing attractiveness of tailored testing is the result of
the pcob1ems~1nhereqt 1h/convent1cna1 paper-péncil testing procedures and the
recent availabitity of adequate computer technology. In the conventional ‘test-

. ing situation items of 1nappropr1ate difficulty are administered tc Some of the
examinees. " For example, examinees of low.ebility often receive jtems that are
too difficult for them‘ “and- subsequently they may become frustrated. Obversely ',
examinees of high ability levels may receive items that are not challenging and~

as a consequence they may become bored by the testing procedure. Idea11y every- .

one should receive items appropriate to his or her-level of ability. Conventional
tests are most appropriate and .most accurate for examinees of average ability.
Therefore the standard error of measurement ic ordinarily highér.at the extremes
of the ability range than it is at the middle of the abiltty range (Koch and
Reckase 1979). . -

Tailored test1ng-1s designed to circumvent these problems: by attempting to.
administer to each examinee only items of appropriate difficulty. Matching ‘tem.
difficulty to ability level should reduce-the errdrs of measurement at the ex-
tremes of the ability rangg thus reducing one of the problems of conventional
paper-pencil testing. 'In order for tailored tests to select items of more ap-
propriate difficulty, the selection of an ‘item is based upon the ability esti-
mate obtained from the prev ousiy administered items. Because of the advantages
accrued by ‘this procedure .an the growing availability of computer technology,
tailored testing systems will' most certa1n1y proliferate in the future. .

! \

In ta1iored testipg thereare. two common1y used. methods of operation.. These'

two methods are based on a maximum likelihood.ability est1mat1on procedure and

a Bayesian ability estimation procedure (Owen; 1975) The first procedure esti-
‘mates a subject's ability after each item using an empirical maximum likelihood
technique. The ability estimate ,is «then used to select the rniext item.in such a
way that the item information is max1mized at that ability level (Birnbaum, 1968).
With tr. second procedure, abildity is estimated as; the mean of the posteriom.
ability d1str1but1oq_and items are.selected to m1n1m1ze the poster1or variance-,

of the ability estimate distributibn, while assum1nq a normdl. prior d1str1but1on '
of ability. As these two methods of;operat1on are substantjally different, it

is important to examine.the quality of results from these two ta11ored test1ng
‘procedures 1norder tomake an educafed, dec1s1on in choosiqgfwh1ch procedure to-
implement. , . Ca
T ”; T ’° :

This research w111 therefore compare the two procedures on the basid$ of ob-
tained ab111ty estimates, obta1ned total/test 1nf0rmat1on4 and reliability.
However, since tailored tests need not be fixed 1n 1ength the f1r§t step in

TN .
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this research is to determine the'optimal‘test length for each procedure. This
was done since Reckase (1974) has found that continued testing beyond the point

- at which the ability estimate stabilizes may introduce bias in the ability esti-
.mate. This is consequence of the “fact that most of the appropriate items from

the item pool for that ability level have been used and only inappropriate items
are available. The determination of the appropriate test 12angth will be accomp-
Tished by using information and posterior variance. Once the test lengths for

_the two procedures have been obtained the ability estimates yielded by thg two
procedures at those lengths will be compared. Also the total test information

. yielded and the reliability :zoefficients yielded by the two procedures will be

" compared. It is hoped.that by mdking these comparisons a clearTy preferred pro-
- cedure will emerge thus making the selection of a tailored tésting system that

much easier. . Q:/f < T . "

Iﬁstruments

%

N

The major instruments used in thi{ research were the tailored test based
on the maximum likelihood ability estimation procedure; and the tailored. tes’
based on the Bayesian ability estimation procedure. The items used in the study

"were 137 items from the School and College Ability Test (SCAT), Forms 2A and

3A (Educational Testing Service, 1975). These .items measursd vocabulary know-
ledge using twe different item formats, but -all items were of the five choice
multiple-choice Torm. The tailored tests were administereu on an Amdahl 470/V7
computer via the IBM TimeKSharing Option. The subjects received the:items on
an ADDS Consul 980 terminal. : 7

Method ’ -

The experiment extended over the winter semester and summer session, of

- 1980, with-a different grovp of subjects each time period. (The summer session

will hereafter be referred to as the summer semester in order tg avoid- confusion).

_ The subjects wha participated in the study were graduate and undergraduate stu-

dents enrolled in measurement courses at the University of Missouri-Columbia.
During the winter semester the subjects were enrolled in a graduate/undergraduate

¢ course entitled, "Group Intelligence Testing", and an undergraduate course en-

titled, "Introduction to Educational- Measurement and Evaluation". .Tc recruit

" volunteers for the experiment, students in the classes were advised at the be-

ginning of each semester that those who. volunteered to participate in the study
would receive extra credit towards their course grade. Each subject was reguired
to participate in two sessions which weire one week apart. :
During both the winter and summer semester, the students who volunteered to
participate in the experiment were randomly-assigned to either the maximum like-
1ihood tailored test procedure or the _.yesian tailored test procedure. During
the winter “semester there were 19 subjects assigned to the Bayesian tailored ‘
testing procedure and 18 subjects were assigned to the maximum likelihcod pro-
cedure. 3ecause threé& subjects failed to complete the second session cnly 16
subjects were iné]uded\in thebBayesian-ability estimation procedure and 18 in
the.maximum 1ikelihood ability estimation procedure.. During the summer semester
there were ;} subjects included in the Bayesian procedure and 23 in the maximum

- 1ike]ihoodkprocgdurp. In total there were 70 subjects who completed the ex-

) ’ N
- "“V .



periment. - - » v
Each subject who participaZed in the experiment received either-a test ad-. °
ministered under the maximum likelihood condition-for both testing sessjons or: |

a test adMinistered under the Bayesian condition for both Sessions. The,tests
. were administered one week.apart for each subject" : The two different testing
*. .sessions were started using two different ability estimates, either -.100 or )
.150, s0 that the two different testing sessions would not be identical.

\ .

I

-

- Analyses o .

The first analysis -performed was a comparison of ability estimates” from the ~

two semesters using analysis of variance techniques. 'Next a determifiation of *
the optimal test Yengths was made by subjectively evaluating plots of the con- !
vergence OF the apility estimates. The reliabilities were-then computed~across j
sessions and were compared using chi-square analyses. The.total test +. .—
informat10N yielded by the two different procedures was compared using analyses .
of variance, and~then the ability estimates yielded by the two procedures wWere ~
compared USing a 4-way analysis of variance. Test, session, semester,-and length
were the 1Ndependent variables for the analysis.. N
N - - ' ~ ~"' NS . , ) '-.,

*

Results ) ( U

’ ~

Before the data could be analyzed a determination had to 'bejim;de whether ~ 4
the ability estimates,from both the winter and_summer semesters:could be pooled.
Because there were “graduate StUden§s fncluded in.the summer semester group of ‘

. subjects there was some reason to guspect that the mean ability estimates ob-
tained froM two semesters were différent, and possibly the two groups of data
‘' should not be combined. To discern T'f there were differences in:the ab'ﬂjtyf
estimates from the two semesters a three-way analysis of variance (ANQVA) was
performed On the ability estimates-obtained at the 20 item level, Since there
was\a‘pqtential ‘difference between the -ability estimate scales yielded by the
two procedures, the ability estimates gbtained within each tailored testing prow-
gedure Were converted to T-scores tc eliminate the test effect. In,the ANQOVA
the independent variables were test (maximum likelihoed vs. Bayesian), semester -
(winter VS. summer), and session, wifth session being a repeated measure. The
results.of this ANOVA are summarized' in Table 1. As seen in Table 1 the semester
main effect was significant (F = 7.89, p < .05). Subsequently the,decisiom was
made to analyze the data using semester as an independent variable, It can be
seen in Table 2 that the ability estimates from the summer semestar were greater
~thai the abiTity estimates from the winter semester for both the maximum 1jke-
#1{hood tailored testing procedure and for the Bayesian tailored testing procedure.’

2 .
‘ia\( ‘e
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v oo _"4 . . Table 1 %-
‘ . Resu]ts of Three-Way ANOVA on the Ability Estimates . :
- Y{elded at the 20 Item Level With Test, , o
o Semester and Session as Independent Var1ab1°s ) S
\ [ 2 - - S -~
- Sy RS o , . B
. sou;v- “ Sste L df s E B
‘ N " ; ——— i
e ;- Test -7 . 35.96 1 . 359 _ 020 ° .655
K . -Semester - . - = 1406.51 1 1406.51 7.89 .006
Test x Semester . 35.96 1 35.96 0.20 e655
. ' Error . & ' T 11942.65 67 178 25 | .
", Session 50.87 1. ¥50.87 © 6,63 D12
Test x Session 9(§§ 1 9.67 1.26 - ,265
Semester X Session ‘ - 2.0 1 2.03 - +0,26 668
Test x' Semester x Session 0:.10 1 0.10 - 0.01 ) 291
. - Error e _ g 513¢97 67 . 1.67 T
A (Q \7 Ly : /0';L ¢
s 7 . . '(‘. ’
R T .
> - It can also be seen in Table 1 that the sessions main effect was, signwfvcant
. . (F=6.63, p < .05). From Table 2 it can be seen that:the mean “ability estimates
N were greater in the second session than .in the first session for both the mnx1--
ks mum 11ke1ihood procedure and the Bayesian procedure. .
“o g‘ T Tab]e-Z L o
o _ Mean Ability Estimates in T-Score Form at the 20 Item Level
‘ for the Winter and Summer Semester and for the
Maximum Likelihood and Bayesian Tailored.Testing
. "~ Procedure :
Winter o . « " Summer
jTest
- Sessfon 1 Session 2 . - Session 1 Session 2
y , .
h - Maximum ' v :
e Likelihood 46.35 47.24 ' _ 51.96 © 52.46

!;Bayesian 45.76 47 .82 . 53.53 55.00

-
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. After the dec1s1on was -made not to combine the data from the two semesters
a determination of the optimal test 1ength for the two tailored testing proced-
ures had to be made. For the maximum 1ikelihood procedure the—-values o€ the
ability estimates obtained after each item and the jtem information estimates
at the ability estimates were plotted. For the Bayesian procedure the values of
the ab}}1ty estimates after each item ‘and the new standard error of estimate ?ere
‘plotted. - A visual evaluation of the plots from both semesters suggested that
the point for-which the curves flattened was at the 12-item level for the maxi-
mum 11ke11hood procedure -and at the 14 item level. for the Bayes1an procedure
(See Figure 1" and F1gure 2 for examplés of thése plots). The'flattening-of the
- curves ‘indicated convergence to an ability estimate. Thus the decision was made ,
to §nalyze the data from both semesters at these levels as well-as the 20 1tem
 level, . Iy
' ) 4
‘After making. th1s decision the next analysis to be performed was the, com-
parisons of the reliabilities. The re11ab111t1es for edch test were computed
-across sess1ons at ‘the 12, 14, and 20 item levels within eggh semester.” The

: re11ab111t1es¢were computed for both ability estimates and estimated true scores

(Lord, 1968) and are shown in Table 3. The first comparison was a hi-square on
the est1mated true, score reliabilities in order to determine if the re|1ab111t1esk
were estimates of the sam® correlation (Snedecor and Cochran; 1980)." It was *~
_not '1gnrfncant The second comparison was on the re11ab111t1es for th= ability
est1mates It also was not significant. Although it appears ‘as if_there i: not
‘a 51gn1fﬁ¢ant difference between the reliabilities of thé two dlfferent ‘testirng -
pfocedures nor between the various test lengths, it must ‘be remembered. that’

these re11ab11&t1es were obtained using relatively sma]l samoles and thus it

wou]d take a 1arge difference to be significant. _ ° o
o Table 3 ,
. Bayes1an Ve, Max1mum lee11hood Tailored Test ReLTab111t1es
for Winter and Summer- Using Abilities and .
Est1mated True Scores - // '
. ™ jinter & Summer
Test Estimate- ~

20 Item 14-Item ié Item 20 Item 14 Item 12 Item

£

Bayesian  Ability .914  .919 _ .866.  ,963 929 .905

Bayesian  True Score  .885 ;900 .830 946 .881-- .855 N
Max. Like. Ability .925  .865 .943 +.908 .748 77 -
Max. Like, True Score ~.8990 .820 .936 921 .875 .839 -

e
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The next analysis\to be performed was the comparison of the test informaticn
yielded by the twof%&oé&dures at the 20 item level. _Using the 20 item level was
deemed appropriate’since the reliabilities for the different test lengths were
not significantly different, and as indicated before both tests appedred to be °
yielding consistentability estimates by the 14 itefn level:" A thrge-way ANOVA was,
performed’ over the data. using as independent varjables fest (maximum 1ikelihood -
vs', Bayesian), semester {winter vs. gummer), and session; with'sessign beinga .°
repeated measure. The dependent variable was tota] test information at the final-
ability estimate for 20-item level. "The resUlts of the ANOVA on the total ‘test
information at the 20,ifem level are shown in Table 4. :
U (=

B -

Table 4

Results of the Thrze-Way ANOVA on the Total Test
s Information Yielded &t'thgfzo Item Level Using . o

© ¥ Semester Test and Sessiar 23\ Independent Variables °
Source ) - .. .85 “df. MS F - - p o
_ A =~ 22 L . X
Test ‘ 494,71 1 494 .71 6.63 ., 0.012
Semester b 455.64 1 455.64 6.11 ¢ - 0:.016
Test » Samester > 3.14 1 3.14 0.04 . - 0.838
Ercor - L 4997.47 67 74.59
Session . 8.04 1 8.04 2.22 . 0.141
Session x Test. 6.90" "t 6.90 ° .90 - 0.172
Session x Semester <’ 0.33 1 0.33 . -0.09 0.764
Session x Test x Semester 4.77 b3 4.77 1.32 0.255-
: 67 - 3.63 .

Error . .; 243.05

S

v

,

. -As seen in the table the test main éffect was significant (F = 6.63, p < .05)
indicating that the twe procedures- were significantly different for the ‘average

- total test information. The mean information values prusented in Table 5 show .

© that the Bayesian procedure yielded more total test informatisn than did the max-

imum 1ikelihood procedure. The only othér Significant effect was the semester.

main effect (F = 6.11, p < .05). .This was not surprising, as earlien résults

showed that the ability estimates from the two procedures were différent for the

two semesters. Since the summer semester yielded higher ability estimates, this

would have rasulted in items with greater b-values being selected. for. the subjects

during the summer séssion. Because there are féwer optimal 7toms available at

the extremes of the item ppol this resulted in items being seiccted that yielded -

less than optimal item information. Since the total test information is contin-

gent upon item information, this would r2sult in lower test information duting

the summer. This can be seen in Table 3. A _ , ~

by .
7,;, ' «



t \-7"-

" v | ~_ Table 5

_— Mean Total Test Information for the Bayesian.and
. _Maximum Likelihood Tailored Test Procedures for the
o - : Winter *and Summer Semester

: ~ Bayesian g | o Maximum'Likelihood
Semester Session— - - S —
20 Item 14 Item 12 Item 20 Item 14 Item 12 Item
Winter 1 - 40.89  30.83 26.62 _-  38.20 - 27.89.  24.64
Winter 2 ° 41.33 31.61 27.61 '. " 36,98 27.60  23.98 .
Summer . 1 38.00 29.35 26.13 33.95 25.84 22.56 '\\\f
Summer 2 . )

37.49 -~ -29.09 2567 33.29 24.7S -21.62

After comparing the total fESt 1nformation yielded by the maximum 1ikelihood.
tailored testing procedure and the Bayesian tailored testing procedure the pext
_analysis was the comparison of the ability estimates yielded by the two procedures.
To make this comparison a four-way?ANOVA was used in order to examine the effect - °
of the test length on the ability astimate as well as the effect of the two dif- ¢
ferent tailored testing procedures. The independent variables wére test (maximum
Tikelihood vs. Bayesian), length (20 1tems, 14 items, and 12 items), semester
(winter vs. summer), and session, with 'session and length .being repeated meas -
ures. The dependent variable was the ability estimates from.the 12 item, 14 item,
. and 20 item levels. It was expected from prior results that there would be a
- semester main effect as well as a séssion main effect. The results shown in . |
Table 6 indicate that both the semester main effect (F 8.33,'p < .05) and the .
‘session main effect (F = 7.50, E.< .05) were significant The session main-effect
Was. probab]y due to practice. '

It. is also Zeen-from Table 6 that the test main effect was significant (F =
©15.43, p < .05), indicating a significant difference between the ability esti-
mates yielded by the two different tailored testing procedures. .An examination
of Tabhle 7 indicates that the maximum Tikelihood procedure yie]ded greater abiiity
estimates for boeth semesters, across sessions, and for all three different test
Jengths. Also important to be noted is the lack of a main-effect for test 1ength
(F = 0.61, p > :05). This indicates that the mean.ability estimates at the dif-
ferent 1engths were not significantly different from oneranother There was an
interaction of test length and test (F=6.39, R < .05). JThisMnteraction is
explainable by the ability estimates ?rom the maximum 1ikelihood tailored ‘testing
procedure staying relatively stable while the ability estimates from ‘the Bayesian
taiiored testing procedure changing with test length, (See Table 8) '

N

ta
.
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‘Table 6

Results of the'Four-Nay ANOVA on"the

Ability Estimates From the Maximum
Likelihood and Bayesian Tailored Test

Procedures at the Three Différent Test Lengfhs

Source SS. df MS F [
Semester 12.69 1 ' 12.69 8.3  0.005
Test 23.49- - 1 23.49 15.43 0.000
‘Semesten x Test 0.27 1 0.27 . +0.18 0.675
Error 100.50 66 ©1.52 ’ . :
Session . 1.01 1 1.01 7.50 0.008
Session x Semester - 0.00 -1 0.00 0.00 - 0.992
Session x Test 0.02 1 0.02 , .0.15 - 0.700
“Session x Semester x Test 0.13 1 0.13 . 0.97. 0. 3%\//
Error 8.92 66 0.14 : o~
Length _ 0.04 2 0.02 0.61 0 546
Length x Semester 0.01 2 0.00 0.11 0.89
Length x Test 0.37 "2 0.}8 6.39 0.002 .
Length x Semester x Test . 0.0 . 2, 0.02 0.72 0.488 .
Error’ ) . 3.83 132. ° 0.03 .
Session- x Length 0.06 24 0.03 1.63 0.199
Session x Length x Semester - 0.01 2 4 0.01 0.32 0.728
Session x’ Length X Test - 0.02 2. 0.01 0.46 0.630
*Session x Length x Semester x Test 0.06 -,2 . 0,03 1.43 0.242 _
Error 2.54 132, \ 0.02 ) N '
Table 7
o . Mean Ab111ty Estimates for the Maximum L1ke11hood
. N and Bayesian Abflity Estimation Procedures at the - ;
. i2, 14, and 20 Item Levels -
Mean Ability Estimates |
‘ Maximum Likelihood Bayesian
Semester Item
a Session 1 Session 2 Session 1 Session ¢
@ 12 1.32 - 1.36 0.67 0.85
Winter 14 ° 1.28 1.33 0.69 -~ * 0.98
: 20 1.25 1.30 0:78 0.89
12 153 S 168 9 1.07 1.15
Summer 14 - 1.50 1.68 1.12 1.78
- 20 1.53 1.55 1.18 1.26

-y
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Since the ability estimates yielded by the two differént procedures were
significantly different, it seems likely that the items selected by the proCed-
ures would.be different. As inspection of a frequency count of item usage indicated
that the maximum; 1ikelihood procedure was utilizing tems with higher b-values
than was the Bayes1an procedure,

\ )

Table 8 | N -\

Mean Ability EStimates for the Maximum Likelihood
and Bayesian Ability Estimation Procedures
Combined over Semesters and Sessions

Ability Estimates:

C |
Item Mafimym Likelihood i Bayesian
12 1.48° L | | . .06 :
14 - 1.7, - \ : 914 .. e
20 - 1.2 CL C . ..992
~

Summary and. Conclusions

-

The.overall purpose of this reéearch was to compare a maximum likelihood
based tailored testing procedure to a Bayesian tailored testing procedure. The -
. results .indicated that both taijored testing procedures producéd equally reliable
. ability estimates. Alsd an analysis of test length ¥ndicated that reasonab]e
' ab111ty est1mates could bé obtained us1ng 12: to. 14 1tems _

It was also seen in the results that the maximum 11keTJhood tailored test-
ing procédure yielded significantly less total test information than did the
: Bayesian tailored. test1ng procedure. This seemed to .be-a result of the fact that
" the maximum 1ikelihood procedure y1e1ded significantly higher ability estimates,
thus utilizing from the item ‘pool items with greater b-values. At the extreffies
of the. item pool there were fewer optimal items, from which- to: choose, This, pro-
blem may have been a]]eviated had the item pool had.more items with greater b--
values, ‘ ‘I-' o ¢ p :

The major d‘fference between the two procedures seems to be in the 51gn1f1-,
cantly differe: :bility estimates that they yielded,  An exaELnation of the
ability estimav.on procedure used by the two procedures explains .why this.dis-
crep‘hcy exists. s The Bayesian tailored testing procédure performs its ab111ty
estimation on the basis of the prior ability distribution. This results in'a
regression towards the prior mean for this procedurés ab111ty estimates Since

i t
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“*in this study the initial ability distribution had a mean well below thé popu -
Tatjon ability level, the result was an inhibiting effect on .the final, ability
estimates. It was predicted that had the prior ability distribution been greater
.than-the population value the result would have been that-the final ability esti- .
mates would have been greater. This result Was borne out- when_the ability esti-

" mates for.the Bayesian group were recalculated using a prior mean ability esti-
mate of 2.00. - The.results were that the recalculated ability- estimates were
significantly higher (X = 1.06, t = 4.34, P < .05). This resul® points out the
importance of the prior to the Bayesian procedure. An inaccurate prior can-af-
fect the ‘ability estimates. _Since knawledde of the prior is often not avaiTable
this-procedure could result in biased-estimates of ability. It thus seems that

“the maximum 1ikelihood procedure is the procedure of choice if an adequate prior

’

distribution is not available, __— _ ' Ce

v “ * ~

15 )

,v"
¢S]




FIGURE .1 .

" _ Lo
ABILITY ESTIMATES-AND = Lo
g S INFORMATION VALUES AFTEA EACH
TS ITEM IN A MAXIMUM LIKELIHOOD . _ -
‘ 3 . TAILORED TEST— ="~ : - o
- ' ~ HINTER SEMESTER | ‘ s -
2. T . SESSION 1 . ' INFORHATIONa+
] o s '. o "ABILITY ESTIMATES:w
’ 51 . N Ph .
gl S
o H .o ‘ .
Cb + ) s . .
‘R s + . N s
L.} B ' + . . .
o L - + + .
5 ; - - (S S ~
Es. — . + 11
Wah B RIEE . .
- ¢ . ) * "_ . +
N ]
5 o~ . / N
. / P . ‘ . 5 = - i
Su - b . "_ )
.’ k'u [ = , - v - =
_ - om . x - = C oy w ™
“ -.8\ ' .L " L ) 'F) * A L " N b
o ’ ’ N . \
. . » . . -y I
c. 3 ’ ~ . . M * . ‘
oo ©- 2.00 w00 800, 8.00 10.00 ~ 12,00 - 14.00  18.00  !%.00  20.00
N .- - X - . . , ITE_HL’ 3 . e "" P
I FIGURE .2 L
v - RBILITY ESTIMATES AND . ) o
g : ) 'STO ‘ERRORS' QF ESTIMATE RFTER . , T \
. = EACH ITEM IN "R BAYESIAN _ s - '
o TAILGBRED fEST = * 0 ' o
. L » - SUMMER SEMESTER o :
S - . SESSIUN r. - N\, STD. Eahoa OF ESTIMATE=+
f N - A © RBILITY ESTIHRTES:u o
v.gr A - . -
‘ "
- e oa) . B a
. t <
2 :
" %
Eg‘q J N ! ,— * ° '
‘i‘l\l » . ‘ - . “ *
il - / } .
3| % - ! .
’ —:...‘ i ‘ ] . . 5 !
! ) ¥ :
8 B M . i - '
I . K , o
. LIRS . u N » L R » - x . ?
IR UL R N T -
© ' ,."' +* } v
P . + - = - L
N . AR + 4 )
< . 8 , . - + + '4. + + + +
~ir ‘Y % f - - \ = ~.' ° : ' R
s %00 - Fos T v €.00 . 8.00 10,00 2.00 . 14.0 16.00 8.0 .00
\) ) 9 ) 1TEM lé_ 4.00 16. ‘I!.IOO 20.00

EMC ‘ ‘;.'. A. N . .. 1‘.0“'

Aruitoxt provided by Eic:



T i,

Lo
N

References

£ home fatent trait models and thei- use in inferriny an examinee's
ability  Tn F7 M Tord and M. R. Novick, Statistical theories of
mental test scores. Reading, Massachusetts: Addison Wesley, 1968,

vional Testing Service. Cooperative School and Coliege Ability Tests,

Princeton, New Jersey, 195h.

R. and Reckase, M, D, Problems in application of latent trait models
to _tailored testing. (Research Report 79-1]. Columbia: University
of Missouri, Department of Educational Psychology, 1979.

M and Novick, M. R Statistical theories of Menta: Test Scores.
Reading, Massachusetts: Addison Wesley, 1968.

4. A Bayesian sequentia! procedure for guantal respbnse in the context
of adaptive mental testing. Journal of the American Statistical
Association, 1975, 79, 351-356. |

- M 0 An interactive computer program for tailored testing based on

the une-~parameter logistic model, Behavior Research Methods and In-
strumentation, 1974, 6, 208-212,

“. W, and Cochran, W. G. Statistical Methods. Ames, lowa: Iowa State
driversity Press, 1980,




