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CriterionfBeferenced Testing: Issues and Appiicetious
"Ronald K. Hambleton and William P. Gorth
University of Massachusetts
Over the years,>standard procedures for constructing;:adoinistering, and

analyzing tests and ihtetpreting scores have become well-kﬁoﬁﬁhto educators.
But recently there have been numerous suggestions for end.demonstrations of'
instructional models in the schoois where the usualeprooedﬁres for'constructing
tests and i;terpretlng test scores are not so useful and in uome cases are
completely inappropriate. E#amples of these iﬁstructionalfmoﬁels include:

A Model of School Learning (Carroll, 1963, 1970), Individueiiéed Instruction

(Glaser, 1968), and Project PLAN (Flanagan, 1967,e1969). ;With these models,

tests are being used for the purpose of establishing an indiﬁidual's achieve-

ment on specified content, i.e. instructional objectives, and of providing

PN

information for making a variety of instructional decisions.. 'Since traditional

norm—referenced tests are clearly inappropriate, we have seen the development

of a new kind of testing, criterion-referenced tecting. Criterion-referenced

tests are specifically designed to meet the measurement needs of the new

‘instructicnal models. The criteria for the measurements are standards defined

~when the instructional objectives are specified. For thie,reason, the tests

are called criterion—referenoe&,

The term, 'criterion—referenCea test ‘wes introdueedfh§“slaser (1963) to
make the dlstlnctlon between tests de51gned to compare indt"1duals and teqts‘
de.igned to measure 1nd1v1dua1 achlevement relatlve toxeome.specifi d domaln

of tasks. Of the varlous definitions'proposed>for crit=rion—referenced~téSts

‘(Krlewell ‘1969 L1v1ngst01, 1970 Ivens, 1970) we prefer the deflnltlon

.\)
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proposed by Glaser and Nltko (1971)., That 15,:_

A cr1terion—referenced test 1s one that is del'berately L




{

According to Glaser.and Nitko {(1971):

Performance’standards are generally specified by defining

a class ‘or domain of tasks that should be performed by the

individual, Measurements are taken on representative

samples of tasks drawn from this domain, and such measure-

ments are referenced directly to this domain for. each

ina1v1dual measured

Detlning well;spec1f1ed conLent domains, developlng procedures for
generatlng approprlate samples of test items, and setting performance standards
represent significant problems for measurement spec1alists but thse 2y will not
be discussedlin this paper. Paperq by Millman (l970), Glaser and ‘Nitko (l97l)
Hively, Patterson_and Page (1966), and Bormuth (1970).have.addressed some: of
these issues. - | | . |
Unfortunately, because of their newness and some rather unique problems

to be,describedflater, there is a laok ofiintormation on matters such‘as test
"construction procedures and'psychometric propertiesAof-criterion~referenced
-tests., Seldom do even the most recent educational measurement textbooks
,include more than_one‘or twoppages on the top1c;‘ According to Cronbach (1970),
"The testiné movement‘has éiﬁen too much attentionato comparative'interpreta_
ltlona {to 1ndiv1dLal dlfferences) and tco llttle to absolute, criterion—h:
'referenced measurement.-v However, the need for such informatlon is easily.
seen when one considers the fact that more and more schools'each year are
adopting the ném‘instructional models;

This paper will integrate exis;ing 1nformatlon on cr1terlon—rererenced

te ng w1th some origlnal research resulrs. It‘is organized around three

W
[

top1cs. (l) a comparison of normrreferenved and criterionéreferenced_testing,

‘.(2) item analysis, reliability, and Valldlty of criterion—referenced tESts,,_ai

‘and (3)‘afdescription‘of two’appllcations of cr1ternon— e:erencea testlng.

O
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A Comparison of Norm-Referenced and Criterion-Referenced Testing

ECriterlon—Referenced Tests

Norm-Referenced Tests

Almost alldof the available aptitude andvachievement“tests can be classified
as,norm—referenced because they are designed to measure individual differences.
The.meaning which.can-be attached to any particular score.depends upon a
comparison‘of that score to some relevant noxrm distribution;: A-norm—referenced

test is constructed specifically ro maximize the variability of test scores,

_since such a test is more likely to produce fewer errors in ordering the

individuals on the measured abillty. Since norm—refeienced tests are often
used for selection purposes, itpfollows that minimizing the number of
order errors is extremely important.

It is a well-known faci that norm-referenced tests are constructed using

'the traditional item:analysis procedures (Gulliksen,-l956}5Lord_and'Novick,

1968). It is partly because.of this fact that the test*scores'cannot be'intere
preted relative to some wel1—def1ned content domain since 1tems are normally

selected to produce tests with desired stati st cal proper*ies rather than to

be representative of-some content domain, Both easy and d1ff1cult test items

ido not usually appear 1n norm—referenced tests because they ccntribute very .

little to test'score varlance, Also items which do not measure the same ability
as.the'majorityicfEotherAitems'in the: test are usually‘removedgw*Empiricalv
evidence to suppOrt these.conclusions is provided by Corh(l9655.‘ His work
reVealed'that tﬁé‘sé1 tion of 1tems from a total item pool byﬂCLasszcal itemv-

analysis procedures resulted in tests which ‘cont lnecipfopoftionskoffirems.y

: measuringvinst cc1onal obJectives different from those 1n the tofal:l em pool

The emphasis on mastery learning in the new instructlonal mode1s has lead.

to an interest by measuremeut Specialists in criterlon-referenced testing.

‘Criterionereferenced teStchan5be usedrto,serve twoupurposes.- Flrst they

) CR
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can be used to prov1de very spec1F1c information on the perormante ievels

of indiwviduals on the 1nstruct10nal objectives. This 1nformation can be

used, for example, te determine whether an individual has "mastered" particular
objectives (Block, 1§71).

SeCOnd, criteriQnerefetcnced tests ean be uéed to evaluete the effective—‘
ness of instruction. Norm—refereneed tests given at thenend‘of a course afe
useless. for making evaluative decisions on the effectiveness of instruction:
because they are not‘tailored-to the instructional objectiVes, However,
critericn—referenced'tests combined ﬁossibl& with the notion of  item—examinee
sampling are useful to the curriculum evaluator becauc<e Qf the specificity of
the results to the instructional objectives (Lord, 1962; Cronbach, '19€3;
Shoemaker 1970a, 1970b; Hamblei:on, Rovinelli, and Gbrth,'-_ié7i; .and Gorth,’
Schrl_ber, and 0' Rellly, 1971). |

What are- ‘the approprlate proeedurns for consrructlng & crlterlon—referenced
teet? It should bé ‘clear that since a4 score on e cr1ter10n—referenced test is_L
compated to~someiperformance standard rether_than to the performance of other
‘individuals thateforithe test to‘be a good measuring inStrUment.it.will be -
neeess ry to change the 1tem selectiOﬂ and test construct;on proeedures.
However, it is only recently tnat any attentlon has been glven to rhe ptoblem
\(Hively, Datterson and Page, 1968 BormuthA 1970 Llndeman, Gorth and Allen,
1969) . | . o o

.Sinee competisone among 1nd1v1duels are of 1ittle or 1o intetest when u51ng
_ a-ctiterion—fetefenced test, it followg that a- test eenstrnctor.is not.
usJ511y co pcetned W1th'de§elpping'e test“to'maximize:thefyeriance.otvtest
,_seeres. Theréfofe, a teet &ebelbpéfféannét;usé cleseiealﬁitem:anaiysie p£o4j
'cedires to choose J:teme because they we*eAspeciflcailvbde51gned to result *n.
:a test mith maximum vat;ence of test scores.} For example, criterion—referenced
tests ate\oftenjUSed‘eitherﬁbefore studentebare‘teught:sgecific instructienal
o . . R - ‘ IR R T s
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objectives or immediately after students are taught specific instructional
objectlves. In the former situatioan, most students will ansﬁer few or none

of the test'itens, i.e., low total scores, and in the latter situation, they
will answer most or all_of the‘items, i.e., high total scores. Both situations

produce very little variation in total test scores within'the group of students.

Consequently, item discrimination indices, the biserial and point biserial

correlation coefflcients, will be very close to zero for most items which is
considered an indication of a poor test ltem in classicalltest theory. However,
itemlstatistics based on cor:elational methods can be of sone-use in detecting
poor items given that diff~arent standards are used to.lnterpret the indices,
More will bevsaid abogut this and other psychometric issues.in‘laterAsections.
Somelmeasurement specialists have discussed criterionfreferenced tests as

ones which Would'be’scalable in a Guttman sense (Popham and'Husek 1969;

Guttman, 1950). In th1s case, knowing an individual's test—score Woulc be

sufficient information to reproduce his response pattern. We would know

precisely which items he answered correctly and incorrectly. ~While this kind

of test would be excellent for diagnostic purposes, these tests are difficult

to constrﬁct (Cox and Graham: 1966)
More typlcally, the 1tems on a cr1ter10n—referenced test can b thought

of as a sample from some well—defined content dDmaln.' Knowing_a student's Lo

‘test score does;not,allow us‘touaccurately say which itenis were answered

correctly. but'we.Can make a pretty,good estimate~of,the;nronortion‘of items

in the domaln that he could answer (Popham and Husek 1969)

A

It would seem that what is needed ncw'i~, ome test theory developed specif—

1cally for crlterlon—refarenced tests. Some progress has been made in thlS_

.\)
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While admitting that a test cannot be classified as.either.a norm—teferended
or criterion—referenced test by simply looking at it, the.two.kinds of tests
are designed for:quite different reasons and constructed‘using different pro-
cedures. The norm;referenced'test.is constructed usingrttaditional item
’analysis procedures'for:thejpurpose of making comparisonspanong individuals.
In contrast, a criterion—referenced»test is designed tb_faeilitate_decision—
making relating to individual pefformance and effeetiveness'ofrinstfuction.,
Procedures for construeting tha tests‘ate only now being developed.

It is interesting to note, however, that criterionérefetenced tests,can
be used'to‘makeveemparisons among individuals and norm—referenced teste’can be
used to measure’thé extent to which individuals master instructiOnal ohjectives.b
But,_since the purpose of criterion-referenced tests and ncrmnreferenced tesfs
‘is babically diffelent, one would in mcst cases be-a weak substitute for the
other. |
.Item Analysis, Reliability; and Validity |

Item Analysis

Since he traditional aPProaeh to 1tem analyb's is-of:limited usefulness
in develOping critexion—referenced tests: other pxncedures needed to be developed'
Three approaches to item analy51s of critprionmteferenced tests Wlll be dis—
cussed in this seetion::"l) modification of traditional‘ltem analysis pro—
eedures,'(é)rseletting_items:to measure change, and (3) item character1st1t>
curves;“l | B |

Modification 01 traditional item analy51s procedures."ln criterioné"

"

referenCOd test development the 1tem difficulty 1ndex is userul for’ selecting

"good" items}‘ However, the item difficulty is, used som, hat differently than

- when one is conStructing a norm—referenced-test., In that case, ltems;with”‘ﬁnf"

moderate difficulty are preferred because they 1ncreaseithe’discriminating,i

ERIC
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power of the test. If such a strategy were employed in constrncting a criterion=-
referenced test there. is every 1ikelihood that many.of the best items would
not be selected. .How should the item difficulty -index be dsei? If the contenk-
domain is carefullylepecified, test items written to measnre aecomplishment of
the objectives shouid'also bevcarefuliy specified and'clqselyfassociated with
the objectives. Therefore alliof the items associated With the same objective
should be anewered correctly by about the same.proportion‘of exeminees in a
group, i.e.,”they should have aéproximately the same‘value‘fer:the'item diffi-
culty index., If an item has a value of the index quite different from all of
the other items, it probably is measuring a éerformenee Whieh‘is identifiably
differeﬁ- from the objectiﬁe."lt the indices of the items?essociated with an
ObJu-tlve differ, several alternatines may be followedr» Either the items which
. are least like the objeetive should_be modified;.fthe'iten.diffieulty index
would be obtained on Lhe modified items and compared with thejunaltered‘items
for congruency) or the objective written more specificaliy to refer only to
si@ilar items with'eimilarbindices. Thus,bthe iten difficulty indeX'may]he\v
used fr a new wey tq;refine'thebitems associated with'an:bhjective.
Similarly the?item discriminatien indices,~mentiqneifeeriierﬂ can_he
useful in‘item analysis for criterion%referenced test cpnetructinn,ialthQngh'
they Were\develeped'sﬁecifically fer.nérm—refereneed‘tests.“ﬁegative'discri_

' that 1tems 1nc1uded on a cr1ter10n—‘

_mination indices,serve as warning flago
reierenced test may need modlfication. (There is also the possibility that e

negative dlscrimlnatlon 1ndex 1s an 1nd1cat10n of ineffectlve teach ng and/crf.

L'vineffectivefinstructional materials.)’ The negatlve leue indlcates that

students who have generally done best o the total test answered the, rng,;'

1ncorrect1y more frequently than the students who d1d poorl} on the test. hAﬁ

): . . ARG

‘;p051t1ve dlscrimlnatlon 1ndex s still meaningful however,.it is more 11ke1y

to 1nd1cate‘some shortcomlng of the 1nstruct10na1 program.t'ThiS'foiloWsjsincet

: mest'ef'the‘néwﬁinstruétioﬁéi»bfsgféA
Q T i AT a
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1nstructlon program., The f1rst index was the common D"tatistlc (Eng;ehart

‘1965) computed for 1tems on the'post—test data only.‘ The second indexiwas:theﬁ

.also investlgated a’ th1rd index' ut 1t 1s:_:

'Vfindlcated that some 1tems'which are'hlghl"d

fﬁtests would be d1scarded on

;discrfminatecbetweenf}n

'—87
des 1gfed to minimize post—test differences in ach1evement j(This‘is done by

individualizing instruction to the extent that variables such as pace, sequence,

and the 1nstructlonal mode are optimally chosen for each 1nd1v1dual ) Zero

‘discriminating 1tems may be quite.acceptable for criterion—referenced tests.

Selecting items to measure change, Io,demonstratekthe.effectiveness of -
instruction, evaluators'attempt to construct criterion—refenenced tests which
give very different total scores before and after instruction. A number of -

resedrchers have been concerned with item analysis and seIection procedures

for constructing these kinds.of teSts-(Cox and Vargas 1966) ‘An interesting :Vfl*

v question concerns whether or not 1t matters what techn1ques are used to select:

1temsm That is,: g1ven a large pool of test 1tems, how °1m11ar would the

,sfrection of items be 1f d1fferent 1tem stat1stics were used There 1s ‘some

3

‘PVldence from a study by Englehart (1965) to suggest that w1th norm—referenced

tests there is a high degree of'agreement amonglltems,selectedrwith'various.

discrimination indices. - For criterion-referenced tests is the situation

similar?‘

Cox and Vargas (1965) 1nvest1gated the effect of employlng d1fferent 1tem
selection echnlques to 1dent1fy 1tems for norm= and cr1terlonereferenced tests'
and the.extent to wh1ch two methods of 1tem analys1s y1elded the same relat1ve

evaluatlon of 1tems. Dlscrlminatlon 1nd1ces we*e computed for items on teSLS

which has been administeled as. pre-tests and post—tests fn an ind1v1ﬁua11zed

ulfferenre in 1tem difflculty between hP prewtest and'post”test°data{




imethod of item analysis produced Tesults sufflciently dlfferent.from tradi~‘
tional_methods to:warrant itslconsideration in those cases where seore varia-
bllity is’not'the concern, such as in‘criterion-referenced‘measures,”
Us1ng the same nethodology but different test items and groups of
'Hexamlnees, the Cox and Vargas (1966) study was repllrated and extpnded to
hprov1de-the results reported below. ‘The test‘items camelfrom two.mathematids
Zareas, algebra and. tr1gonometry. The algebra test 1tems were adm1n1stered tov
fllO 11lth grade students at Hopklns High School in M1nneapolls, Mlnnesota.
The tri gonometr] test 1tems were adm1n1stered to 102, llth grade students at
jkallua H1gh School 1n Kallua Hawa11. b;he ltnms”were adnlnlstered to the |
-students three times:'f(l)‘a pre—test (2) an Jmmedlate post—test and (3) a
_delayed post—test about one month after 1ustruct10n. |

' The three item sfatistics considered in the,study,were.ré,‘pé,vand‘pgw

~where{
rgﬂz=hthe blserlal correlatlon for 1tem g on the post test
pé:»é,the d1ffer nce between.the‘proportlon of - 1nd1v1duals whof
correctly answered 1tem g .on the post test and thelpre—test 'and
pg"= the d1fference between the proportlon of 1nd1v1duals who

»correctly answered 1tem g on the delayed pOot—teSt and the pre—test.~-.

From Table l 1t 1s apparent that there 1s llttle relat1onsh1p between N

-ﬁf ; ; A
& and p for e1ther set of test 1tems.~tThe correlatlon between ‘

.rpé.and‘pglls hlgher than the otheritwo but the statlstics are based on the

'lrg>ana pg or r,

*same'preetest data; .

: Tables 2 and 3 report the s1m11ar1ty of 1te

'and.75/ of the 1n1t1a1‘1tem pool.faﬁﬁ

rl

:'1tem stat1st1cs for~test made up of 25/ 50/

.-.‘ [
W

fgIt 1s clear from th
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Table 1

Spearman s Rank Cor relations .mong

Three Sets of Item Parameters

v

Indices

* Algebra Test.

Numbef-df_

Items

Correlation

Trlgonometry Test

' Nﬁmber of

Items Correlation-

¥g and Pz

g and pgv”

'g\ and p! g

57
Cs7

,.‘57,

.38k%

-.26%

R ILC I

75 esw

*p<.05 .
#%p<. 01
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Table 2

Perce ntage of Overlap Retween Items Selected According
to Each Pair of Item Analysis Indices
- (Algebra Test — 57 Items)

Proportion of the. o S
original item pool Baseline ‘Minimwm - ‘
" selected in the test possible onrlap - Tg and pé rg and pg pg and p

“1/4 (14 items) 7i'f1 B S . 35.7% -g' E3§.7z L 71.4%
1/2 (28 items) . . -.0% . 58.6% . ' 62.0% 79.3%

3/4 (43 items) - - 66.7% . 86.0%4 - 8l.4% . 86.0%

Table 3

*Percentage of uveriap Between Items Selected According to .
: " Each Pair® of Item Analysis Indices ‘ :
(Trigonometry Test-- 75 items)

Proportion of the - : S e S
~ origina al-item pool - Baseline: Minimum . 7 0 e L ' ‘;‘f;
' <fselee*edvin rhe»test ”,Vposeible£0Verlep ré»and péjﬁrgwgnd:pg'*'é and pg i

,Ql'4 19 1t¢ms)ﬁf~_-- :,'-":klj'kozv’f.”;_’»lVQL_zl;b%;jfffT,{Sfizl_fif 57 9%

"“5;1/2 @7 1cems)g_ff ex o 3eusw o 39isw 76, 3%

3/4 (57 items)-f‘ l jl;ggi '?fgjikéz;,:lﬁ.goooéltv~;
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In summary, the differences are not surprising, - but the[magnitude of

the differences is. This emphasizes the importance of choosing‘the_appropriate
item statistics to select items for criterion-referenced tests. Although Cox
and Vargas (1966) endorse the chapge in item difficulLy index as a criterion
for item selection, they do point out, "the need for developmental work on

‘item analysis procedures when only. one test. administraLion is pOSSlble.¢

Item characteristic curve.‘ One of the more interesting suggestions for

item analySis of criterion—referenced tests was maae Wardrop -{1970). He

:suggested that the item characteristic curve might be a useFul alLernative to
some: of the traditionellitem analysis‘procedures. |

Tne notion of an item characteristic curve comes from’. the worh of 'Ord-f
J(l9$2? l968) Birnbaum (1968) and others in“the area ‘F;;%?%,_ trait'theory."
»Fdr.the case of'ajunidimensionalftest va latent trait model‘specifies-a func—;iﬁ“
;_ion which IELat8a the probability of ,uccess on an 1tem to the underlying
1atgﬁ£f;rait or- ability which the tert measures. The choice of different

[mathematical forms for the item characteristic curve has led to the development

"of differenc latent trait models (Lord aﬂd Nov .g;The latent traitx

! r ab111ty for each lnd1Vldual could be conceptualized as h1s poSition on an
'”ability scale ranging "from no profiCiency at all to periect performancc

}(Glaeer; 1963)_ The measurement problem is. to locate the 1ndiv1dual in’ the

;correct location on the ability contlnuum.'ﬁ

_ As suggested earlier, various functJons have been proposed for the itemvp

:characteristic-curve. For example, Birnbaum_chose a two—parameter'logis i

. curve,
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" scaling factor.) What 1imitsn-empirical'work has been done ¢n various latent

trait models reveals fairly goud fltS to real data (Ross, 1966 Wright, i968;
Lord, 1998 and Hambleton and_Traub,‘L970).. Informat10n on assumptions under-
lying the latent trait models are discussed by Lord and Novick (1968).

Why is this?suchﬂan_attractive approach? First; in theoryvat least,'the

iitemvparameters'(difficultV-'and dis rivlnatlon) remain 1nVar1ant from group to.

b

group. whlch is certalnly not generally true of tradltlonal 1tem parameters.

For example,’thEJconVentiqnal item difficulty, def1ned as rhe proportlon of

'.examinees in a groupfwho correCtlv“anSWer-the"item,”varies:as}a.fpnctionpof“,

..the. 11 ity of‘tne group.‘ The invarlance of e.1temidifficolty~parameter

Would permit the construct1on of tests w1th spec1f1c characLer1st1cs w1thout
prior knowledg of the ah111ty of the examlnees. Als05 it ls theoretlcallv

poss1ble to: measure growth us1ng the latent tra1t ablllty scale berause 1t is’

'"an*interval,Scale;m;»;‘

An 1mportant problem to solve before th1s part1cular approach to 1cem

;ﬁanalys1s and- ab111ty est1mat1on becomes practical is the development of an

3 property of the emfparameters&“

.wRel1ab1litz

eff1c1ent procedure for est1mat1ng 1tem parameters and ab1l1t1es. Some progress

on the problem has been made by Lord (1968) and by Bock (l97l) nnothervﬁh

problem for research concerns themem_i- 1*'”'if' cation of the 1nvar1ance

RN A v et Provided by ERiC TNy
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If a group of examinees all obtained sinilar scores_on:pereliel forms of some
test, near perfect'replicability'exists even though'test:reliebility, estimated .
using treditionelvmethods, would béholose to zero. Thisirether'extreme
exnmple pOints'out the shortcoming'dof traditional'reliability-indices'and
‘,serves to 1nd1cate the need for the developmentdof alternate.approaches.
Cox and Graham (1966) report the use of the coeff1c1ent of reproduclblllty
‘_es an alternat ve to the clas51ca1 apprcach ro re11ab111ty estlmatlon for one
-spec1a1 type of cr1ter1on;referenced test. | They calculate the coeff1c1ent
_for‘a sequentlallv sealed echlevement test deslgned for use.1n an 1n‘truetlona1
tmodel where per ormance obJectlves can be ldentlfled as belng sequentiairln
nature. Tests.dre sa1d to be scalable 1f for a partlculer orderlng oflltems,
1nddv1duals are.-. able to answer all questlons up to a p01nt and none beyond

‘The coeff1c1ent of reproduc1b111ty is a -measure of the extent to whlch group

perrormance satlsrles th1s condrtlou.- As ch (1970) savs;T'the pltfdlls of R

'uslno reproduc1b111ty as a- re11ab111ty estlmate for ach1

lbeen explored.:ls
i"TValldlty“v .
H As in the caspbor re11ah111ty, the-valldlty of Lrlterlon—referenced h::
o test scores wfllprobably need to be determined by noneeorrelational_fechﬁiéﬁégehp

- Thls follows because of the 1atk of tect score vnri ;n-x“,t
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‘yalidity follows. If other procedures are used, the.task of determining
content validity becomesfmuch more difficult.

Foridetermining'predictive.and construct yalidity of'criterion—refer—
enced tests, both a. non— orreletlonal approach to valldatlon and a suitable
cr1terlon must. be found | Cox (1970) has suggested the use of experimental
‘procedures to establlch va11d1ty of a cr1terlon—referenced test. For example,
given that teach1ng is effect1ve, one mlght determ1ne the construct va11d1ty
of a cr1terlon—referenced test by observ1ng the d1fference 1n performance

between students wha have been exposed to instructlon and tho who have not.

The bigger the d1fference the more va11d the LeSt could be sa1d to be.yﬁ

Some Uses for Criterion-Referenced Testing
“In thie final part of the paper we will consider the application of
criterion-referenced tests in the areas of individual assessment and program

*evaluation.

vIndiyidualfhssessmenth:'
A newwlnstructlonal model 1s the aﬁe' t‘d n the Jamesv111e—DeW1tt (JD)

ngh School in Syracuse, New York Sfdte (0 Re111y and Hambleton,_19711 11

the 9th grade sc1ence couroe. It is organlzed into modules wh1ch conalst

) .of a serLes of 1n551uc,10na1 act1V1t1es arranged 1nto a h1erarchy of obiect1ve<

f;leadlnp co mastery of -a slngle concept or group of relaLed concepts.. The day

:{‘EK |

. Aruitox provided by enic [N
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pretest are closelyftied to thedobjectives of.all7ofvthe?LAPs in the.module.the
student s correLt responses to 1tem measuring the objectfyes in_a LAP Wculd be used
to decide - to’ omit the correspondlng LAP from the student s prescribEdg
activ1t1es for the module. Such a procedure will insure that students
w1ll be worklng only on learnlng exnerlences dtrected toward.goals whﬁch
'have not been mastered prev1ous]"f The module posttest WLlCh is e1ther
the same test or a.pa el form of Lhe module pretes_ can be used for
prescrlblng remedlal work for a student, for grad ng, and for evaluating
ethe rrfectlveness of 1nstruct10n in the LAPS
;v”bd.du'~ Analogous to the module pretests, thr bAP pretests are used tot;
prescrlbe a set of objectlves w1th1n the LAP that the student must demon—
strate competency ln before mov1ng on to thelnth LAP.ln Als.presdrlptlon.
LAP postteste are used to derermlne the extent’to whlch students hdved
sat1sfactorlly completed the obJectlves of the LAP
| The four dec151ons Just descrlbed mlght convenlently be.classifled as
=3;;Qlﬁe1ther placement or mastery. Dec1s10ns relatlng to the dlagnosls of learnlng

diffi ulty can® also be made trom th okt rlon—referenred tests 1f the

incorrect responses to the 1tems have been carefully Con fructea; 1,e;;2“” b
1ncorrect ch01ces are 1ncluded in an item oecause thev are ind1cat1ve of

part1cular learnlng dlfflcultje ;vApparentlv thls systematlc construction

of dlstractorc lor the purpose of dvdgnosing;learnlng d1ff1culty has not

’J.been carefully explored‘buf offers much potentlal In additlon to be1ng

"an‘eXCellentf

ay ur,exrractlng more 1nformatlon from & cr erionfreferencedj*ﬁg

‘;for d“ffereutplnd1v1duals

| F RIC

BROA r 7 providod by ric RS
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Another ‘problem foundiin_some of the new instrnctional models is
tlie extensive amount of time which is taken up by testing. Although
testing provides data'for decision-making and one wants to;maxiﬁize
. the number of correct declsrons, 1t is apparent that the cost in terms
of time isbtoo much to allow tests to be of the length necessary to
insure low probab111t1es of error for all types of‘declslons.: Assum—
ing that tests can be welghted accord1ng to ‘their 1mportance it should
be'posslble_to der ive optlmum‘test lengths ror'the case when‘the total
”testingltime.isﬂfixeda‘.

.While;lncreaSlngrtestvlength,is:an'ohvious naYlof rednclng.errors in
decléion*&aking,Aalternate'means-includeltailoreditestingf(Lord5 1969; Ferguson,~f
19691: ulfferentlal welghtlng of response alternat1ves9 and conf1dence_' ‘
reSLing (Wavg and Stanley, 1970 Hambleton et al 1970) All three
“approaches can be used with cr1terion-referenced test 1tems 'are based on
vintu1t1vely‘apoea11ng‘1deas, and offer more'lnformatlon per ltem on each

:examlnee.~‘However there is llttle.emnlrlcal'data to supportkanj.of thevf
hdapproaches,

c _nrehens1ve Achlevement Moniroring (CAM)

Gorth Schrlber, and Rellly (1971) describe a model for the evaluatlon'

‘of student achlevement 1n classrooms and for curr1culum evaluation called _4"

,1

' Comprehens1ve Achvaement Monltorlng (CAM) All of the dec1s1on~mak1ng

. The]CAM des1gn

1s made on the bas1s of crlterlon—referenced test results.

E 1ncludes txe follow1ng components. o

,‘:_Ltem s"amplifigf




. —lb— : S
'_4. The deslgn of longitudinal, usually every Lhree or four
weeks, schedu]e uf test occasions throughout the course'f

5. The analysis of the test data and the reportinﬂ of results
'~ by computer, ‘usually within a couple of dayss; .

6. The 1nterpretation of the results by evaluators,‘teachers
and students as a means for making better decisicns about

their 1nstruction and . curriculum, -and

7. The mod1f1cat10n of curriculum, 1nstruct10nal ‘activities and
_the CAM des1gn based. upon the results.

The CAM methodclogy has been designea to work well Uith any grade
level or~cuxricular area. In fact flt has already been»u ed successfully
in more than 20 schools, with more than 15 000 part1c1pat1ng students,

and at g1ade leveis from 3rd to 12th and in every academlc subject a1ea A

»Y(Allen and Gorth, 1971) (Hambleton Gorth and 0 Reilly [1971] prov:Ldr-v

a detailed report on one of the many app]1cations )

Particularly 1mporc_ut to the success of the evaluation 1s the- use of
ﬁ’the computer. It allev1ates the frequently encountered boLtlenecks of most
evaluations i e.; the analysis of data and the reporting.of results..The computer
N allows maximum freedom ‘in the design of evaluation which CAM has used by 1n—
' coroorating longltudinal testing w1th 1tem samp]ing.

The 1nformat10n which 1s nrovided in the CAM system 1ncludes' (l) for"

find1v1dual students, (a) the total score on the current test and all prev1ous

S

.;tests, and (b) 1nformation on the correctness of their reoponse to each item

1~‘correspond1ng to course obJectives on the current test, and (2) for any

vsubgroup of students and any set or-questions aiter each test administration,
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of information available from the CAN model
Figure 1 presents hypothetlcal achlevement‘prof11es‘for four ob1ectives

from a course. In thls example, obJective l»was taught between the first
and secondvtest adminlstratlons,.obJective 3 between the third and fourth
test1ng ‘and obJectlve 4 between the fourth and f1fth For the-reason.glven
-beloW'objectiverQ-was not-taught. On the prc—test in the example, all ob—
v 1ectives.except number two show achievement at the chanco level or about 20/
on the f1ve option multlple—choice items. Usingithenachievement,profilesnnng"
’after the~ sccond test adminlstratlon the. foliowing declsions m1ght b made:t‘
“(a) obJectlne 1 was not iearned and should probably be retaught 1n a some=
':‘what dlfferent way, (h) 51nce the performance level on obJecrlve 2 was.hlgh
on both the first and second test adm1n1stratlons one could safely skip
instruction on it.. After the sixth test1ng on the basis of the CAM data
"_the‘follow1ng decislon could be made. (a) the performance level on objectlve

,3 is ppiggaandts'_ce 1t is an 1mporLant obJective-it should be reviewed

if;has not changed

It is also noted that the performance level on- okoctlve

‘One might postulate that the top1c 1s Just too difficult for th1s part1cu1ar

.‘group of students.~

In Summary, CAM represents an appllcatlon of cr1ter10n—reference

o

'testing to program evaluation carr1ed out using longitud1na1 testing

and the notion of item—examinee sampllng

fzﬁ thisipaper%ﬁeﬂhthiattempted to highllght som ;of,the,specialfdeVN

‘characteiistlcs of criterion—refe énced tests and compare them with norm—

'fPsychometric“conside atiOnstinVolVed.inaconstructing a”
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Throughout the paper an attempt has been made to 1nd1cate some problems
Q”Qahd shortcomimgs of ‘the current testlng methodology. Hopefully the d1s-'

V.eusslon of these p nblems w1ll st1mulate others to develop the methodology

ond'models ‘a proprlate for cri*erlon—referenced testlng 51nce these problems

szt rank among the most presslng in Pducatlonal measurement

£}

Aruitoxt provided by Eic
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