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ABSTRACT

A discussion of criterion-referenced measures is
presented, Two characteristics define the criterion-referenced
neasure: the presence of a performance criterion, and test items
keyed to a se- of behavioral objectives. The performance criterion,
in an edncational se:ting, is usually a relative standard of
performance. There ar2 +wo ways of constructing items for a
criterion-referencel test: the item-form approach and the
specification of objectives., Item reliability can be assessed by
calculating the proportion of suniects whose items scores (pass or
fail) are the same on 2 posttest and ¢ retest, or on a posttest and a
parallel form. A measure of score reliability can be obtained by
~salculating the mean item reliability; it may also be acsessed using
trhe concent of within-subject egquivalence ¢f total scores. Another <
1index that can be used to assess item and test quality combines the
conceots of reliability ard validity. The most important part of a
criterion-referenced measure is the set ot behavioral objectives the
measure is based on. These objectives set the stage for judging the
affectiveness of the teacher's instruction, and evaluating the
student's learninag. (CK)
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Mcasur-ement l]%c:m:y' has traditionally ccncerned itself with the acenrzie
estimiation and interpretation of an individuz1's score in ;elation to the scores
of :.or er individuals, Measures yielding such scores hzve been known as norm-
referenced. la contrast to norm-reierenced measures are critgricm—rc-.ferencod
menrsures that yield scores for which the interproetation is not dependent on their
pogition iv relation to other SCOTes. j‘he interpretatié»n is, however,- donendent
on he spocifie conient of the itens. : . the measure and the degree to which the
individusl has attained c;itoric:n peraamance, T;.n'o chax::-.xcteristics, ‘thcn, define
a critﬁ'.-i(m'-v-'~'"“¢r:c_:<~d measure: the presct:r of a perfecrmance critcri;:., aad
test ité.ms beyed to a set of behaviora) objectives.
ﬂ" The performea:.ce criterici., in an educationa} sctti.g, is usually a relative
m standard of porforivan.e, Ttis Luvod on vne's expectations, and u-m'iscd whe:s throsie
(D expectlations 2 - » - uarcalistic. Alt‘hough & criterion-referenced measure cculd
be scored dichotormously, i.-e. , pass oy fail, thur. is no reason why i_t- cannot be
scored as a norme-veforenced mesnure,
Therce are csscatially two differeng approaches to the construction of items

for criterion-referenced measurers (sce Popham, 1970), The first of these
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approaches uses an item form to generate a population of items, all of which
measure the same objective. The second approach is to generate the items
by whatcever means are available atid, on an empirical basis, to revise or
delete those items that do not perijorm as desired,

Regardless of the procedure used to construct criterion-refercnced
measures, traditional methods of evaluatine norin-referenced measures may
at times be inappropriate for criterion-referenc ' measures, Traditional
methods depend on v:».riabir}ity end criterion-relierenced measurc=, in the
ideal case, yicld score distributions v..’ith soero variance, Even in less than
ideal situationy, critcerion-referenced niccsares yield skewed distributions,
with numerous identical sCores, thus vitiatise the app!  ation of traditional
indices of itery and test quality,

As mentivaed earlier, there are twe vays of constructing items for
a crii~rion-referenced test and oaels choic ~f these miethods is primarity
dctcrmir}od by the nature of the hehavioral objectives., The item-ferm ap-
proach works well in areas like n';:ithcmatics wh:\,r«j the objectives can Le
very narrowly defived (e.g., Kriewall, 12(9). In less structured content
arcas, however, the spc-.cifica:iun of objectives in such detail may not be
feasible (e, ¢., Ilills, 1970). In deference to the classroom teacher, it
may not be practical to ask for such specificity for the pool of objectives
would be much to large to handle easily.

if a pool of items keyed to an objective is gencrated by whatever
means are available to the item writer, then item difficully is an important

concept. Within a penl nf iteras on a given objective, it is certainly cor-
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ceivable that the difficulty of some iteimns may be miure appropriate than
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others, and that revisions or deletions may be advantageous, Such informa-
tion can be obtained from pretest and posttest difficulty values for the items,
Within each item pool, those items with difficuliy values that are perceptibly
different from the remaining items in the pool would be suspect. By using
the remaining iteins in the péol as a control group, rival hypotheses such as
prior knowlede: or faulty instruction can be eliminated as being the deter-
miners oi suach aberrant values.

In the cptimal case, an item used in critcrion-ro.fgrenccc‘. rmeasure
would have a zero or ¢i 2nce-level difficulty value on a pretest and a 1. 00
value on the posttest, For such an item, it would be clcar that instruction
was neceded, and that instruct was effective, A high difficulty valuc on
the pretest would causc one to examine the item for specific determincers
or somec other clucs which pointed to the answer. In the absence of these,
one might conri=4e that instruction on the 1. "¢ wouti be wasteful. A low
difficulty value on the posttest would suggest that the-c¢ were ambiguities
in the item, that distractors were more similar than the distinctioné that
the student had becn taught to make, or that there was a flaw in the instruc-
tion. An index as simple as the difference between the two difficulty values
may be used as an item selectioﬁ index for criterion-referenced test items.
From a pool of six iterms on cach of ten obhjectives, this author (1970) con-
structed two criterion-referenced tesis using this difference index to select
items. For each objective, the two iterms with the larger values went in the
first form of the test and the two items with the lower values went in the

second form of the test. Marked differences in the quality of the tests were
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apparent when these tests were administered to a new sample of students,

Two scparate studics (Cox and Vargas, 1966; Popham, 1970) have
compared this difference between the upper and lower 27 percent who passed
the itcim on the posttest. The fjnd'mgs indicate that the pretest-posttest
difference index selects different items than traditional item-analysis indices
based on an item's discriminating abifity on 5 posttest only, -

In norm-refercnced testing; itemn-total corrclations are computed to
ask diraectly a question about the homogeneity of the itéms,. and indirectly
a quc-tion about the validity of wach itein, In critcfion-refereni:cd testing,
item homoganeity is of prisnary concern when we are cxamiring the items
written for a given objective,

If the critm'ion-—rof.:--rr-.nced measure is constructed'w‘ithou.t.thc use
of the item-form, item homerencity and content validity can b assessed
through the pretest and postiust difficulty vaines, Cnce agaiu, the pool of
items on a given objective is used as the control against which each item
is evaluated, For a given objective, similarly low dil’.ficuliy values on the
pretest and similarly high difﬁ_c-.ulty values on the posttest imply thz.).t'tho_
set of items is homogenevus,

Item homogeneity across objectives would be of concern if the
objectives, for some reason, could be considered depéndeht on each other,
'The logic underlying such a dependency would necessitate the homogeneity
of the iteme. A lack of homogeneity would point to one of two possible con-

clusionas. Either the items were not adequately reflecting the okjectives,

or the objectives were sufficiently independent of each other o vitiate the
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assumed dependency.,

Item rcliability can be assessed by calculating the proportion of sub-
jects whose item scores (pass or fail) are the same on a posttest and a retest,
or on a pus-xtcs‘z and a parallel form. In the first nstance, the index is a

5 measure of item stability, and in the second, the {ndex is a. measure of item.
equivalence. In both casés, however, the maxin}um value of one would re-
flect perfect agreement azrogs all subjects,

A measure of score reliability can be obtained by calcul_ating the
mean item reliability. An advantage to this iethod of calculating score
reliability is that one is able to identify the particular items that are causing
an undesirably lc;\v score reliability, thus allowing one to delete or revise
those itemr,

Score reliability may also be asscssed u's-'mg the concept of withir.-

~subject equivalence of total scores. For each subject, the raw scorcs from
two test adiministrations, cither test-retest cr parallel forms, would be
converted into percent-correct scores, For cach examince, the absolute.
difference between the percent correct wn the two acltﬁinisﬁratir)ns would be
obtained, It is'h-oped, of course,. that these pcrcent-difference séores
would be small--an indicatios of high reliability, The actual reliabil.ty
index would consist of reporting the percent of subjects with percent-
difference scores of:_z given ¢ize or less, e, g., a difference of 5 percent
points ur less, To compare reliabilities across tests, one might report
two kinds of information for each method; the percent of scores agreeing

within say 5 percent, and the percentage interval within which say 90 percent
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of the scores agree., For example, it may be reported that for a given test,
stability is reflccted in that for 84 percent of the examinces, scores upon
retesting after one week with no intervening instruction agree with scores
on the ecarlier test within 5 percent, and that for 90 pcrcént of the exariinees,
the rctest score is within 8 ;}carccnt of the score attained by that examinee on
the: earlier test.

The discuscion so far has been concerned with possible analoguces
to the traditioncl concepts of item difficulty, item sclection, and reliability.
Another indcx that can be uscd to asscss item and test quality com‘.:in_cs the
concepts of -re.liability and validity. This index requires three administrations
of.the sa:ne test to the same subjects; once as a pretest, once as a posttest,
and oi.cc as a rot’cst. If the test is functioning as expected, scorcs \n-\»uid. Lo
ncar the chance level on the pretest, and near mastery on the posttest and t'he'
retest. Thus, for each item and f- » each subhirct, we v\;ould cxpect a maxirnm
change in performance from pretest to posttest, and a roinimum change from
positest o retest.

The index consists of calculating for eachk item the valuc of the expves-

( p post - p pre) ( 1'- |p retest - p post l )
where p represents the proportion of subjects passing the given item on thé par-
ticular administration., This index can range from 2 maximum value of one to a
minirnum values of minus one. Values less than zero can only be attained if the
proportion of subjects parsing the item on the preiest is greater than the proportion
passing on the posttest--clearly an undesirable o;:curance in criterion-referenced

testing,
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As stated carlier, this index is 2 combination reflecting both reliability
and validity. The first term in the expression is an index of validity in that it
reflects performance between the pretest and the posttest. The second term
reflects reliability (stability) in that it reflects performance from the posttest
to the retest. -

Although the previous discussion was concerned with the use of this
index to asscess item quality, it can be used to assess overall test quality., The
test index is obtained by averaging the index values across all items of the test.

A similar measure of instructional effectiveness based on the ratio of
actual gain to maximum possible gain from pretest to postiest has been suggestad
(sce McGuigan and Peters, 19(5; B_r.cnnan, 1_970). Althouch this index maw be
“useful, it appears to suffer from a lack of a theoretical basis for judging test
effectiveness, This can be illustrated by the fol‘.owing hypothetic;al example, -
Assumec that twn tests, A and *;, with 'maxi'.mntn possible éc.ores nf 20 wer~
administered as pretcsts and posttests to the same subjects. The pretest and
postitest means for test A were 4 and 12, re5pe§tivel§*, and the correspondirg
valucs for B were 12 and 16, This yields index values of . 50 for both tests
becausc test A showed a gain of 8 out of 16 possible point.s and test B showed -
a gain of 4 out of 8 possible points. Although the index values indicate the
two tests were equally effective, there appears to be no rationale for such a
decision., Further investigation is needed to determine what magnitucic of
gains in what part of the scorc scale constitute equal effectiveness,

‘The most important part of a criterion-referenced measure is the set

of behavioral objectives the measure is based on. 'These objectives set the
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Ivens 8

stage for judging ﬂm cffectiveness of the teacher's instruction, and evaluating
the student's learning, Without carefull)} written objectives, the task of con-
structing a criterion-refercnced test is self-defcating. Although the idecas

presented in this paper may serve as an aid in assessing item and test quality
for criterion-referenced measurcs, they cannot replace the creative artistry

of the iteni writer,
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