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Twelve tests of reading and math at the elementary level are
classified according to a model which makes a distiﬁgtien'beﬁr T

tween criterion and domain tests. Score reporting aﬁéﬁiﬁém
analysis téchniquea'éfe ﬂiséﬁséed. It is argued that most
objectives-referenced tests do not specify their dg&ains

- sufficiently to make interpretati@ng méie genergi tgan thEiV"

test items themselves.
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Score Reporting and Item Selection in Salected
Criterion Refereanced and Domain Referenced Tests

Carolyn H. Denham

California State University, Long Beach

e H@éh'we were‘busy creating the distinction between norm referenced
~and criterion referenced tests, we could overlook thé diffi;ultLEE;Eith'
our defiﬁitians of erite;ian and damain referenced testa. Now it is.
time t@ mgkg distinetian between eritericn xeferaﬂced tests ana damain-%
. referenced teats. The present situation is tac c@nfuaing, Thg_ip;lqwe_;i
,ing defiﬁiti@n is ‘an example (Glaser, 1971 p- 41)' | :
zcngt;uﬂted to yield ﬁeasurgments that are di:gctly intgrgrgt—j
able in terma of specified performance standards. ' Performance
~ atandards are generally specified by defining a class or domain
of tasks that should be performed by the individual. Measurs-
nents are referenced directly to this domain for each individual..
Measurements are taken on representative samplées of tasks drawn -
from this domain and such measurements are. rafarénﬂed 6irect1y
to- this domain far each inéividual mgasured. 7
The definitian mixﬂs two types of tast interPratatian. ’The»firsﬁ is an
evaluative interﬁretatian in which a score is evaluated in terms of
'mperfsrmanée standards or . criteria.w The se:eﬂd is a desﬂriptive inter—ﬁidx
‘pretaticn in which a scere is evaluated in tefms of the éamain of tasks
represented by the items on the test. L
In this paper anly those tests which ccmpare the raw scores to-
7 gerfarmanee atanaards will be called criterion referenceé tests (Gr,
bmare aimply,igriterian tests). Those tests in which saares on a
repreaentative sample of a clearly defined éamain of items are used’ ‘umgf;
~to egtiuate ‘scores on the entire ‘domain will be called domain *eferenced
“tests (or domain tegts).
0f caurse, there may be tests which c@mbine aspegts of domain

.7anﬂ criteriaﬁ referencing. In an earlier papar : Denham (157:)

 deve1aped a madel iar test claasificatian; The quel E:avides faf:
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seven categories of tests: §riteri§ﬂ; d@maiﬁ; norm, and the four

- poasible combinations cf thg three primary caﬁagariés;_ (See

Figﬁ:e 1.) Exampiéa of test score interpgétaficns for each of the
seven test categories are given in Table 1. '

-The pfesemt paper clagsifies éele¢teﬂreriterian and domain tests"
according to the seven categories of the model for the dual purpése

Bf testing the adequacy of the medel and describing. the current stateA

af test deVélﬁpment., If the. tests fail-to fit into the. categaries of .

,,,,,,,,

the model, an attempt will be made to determine whether the model a;,f
the tests are in need of impravement; o |

’ Sélécteﬂ for review éée_téstg or tasﬁinglégétgms in maﬁh aﬁé u>
reaiiﬁg for grades Ksé which are labeled cfitericﬁ :efé;éncéa éa@ain,
referenced, instruction refe:enced or objectives refe;encad. Samé _7

are simply testos: cthera are testing systems fram which the particular

'tésts or itemes are selected for a given administratian* for canveniencq

the ward fest will includa both tests and testing systems. Those test:
which repart group Scores zather than individual scores are emitted

fram the diszussiqn. Thus the exemplary d@main testing in ‘the MINNE- "

HAST‘praje:t (Hively et al., 1973) and ether tests emplgying matrixv

'aampling pr@ceéu:ea are not ﬁiacussed hewe.l h,

A liﬂt by Kesecuff and FPink 41976) was the source of many of the

: test titles. Gthers were 1a¢ated thfgugh min@r detective wcrk. The

,1ist of tests is nat inténﬂea to’ be exhaustive althaugh the authcr

has attempted to review most of the widely ava;lable.testsyag testing

"'éystemé. 'éumménté'éﬁ the tests are mnot intended té=§erve‘as cfitiques‘

iaf the individual tésts since anly ce:tain a&pecLs cf the tests are

diseuss&d.. Readers shauld laak elsewhere far camprehensive crithués

. of each of the tests. ;(_‘ : ‘4 ;'




?gst'classifieatign and Sza:élﬂeggrtiﬂg

, Iﬂ Tables 2, 3 _and 4 are_the classificaﬁiﬁn and score reporting

5ystems far thaae tests which fit int? Ehe gseven categariés of the
1madeli‘ ‘Pigqure 2 illnstrétes the faét thét 8ix tests were classified
vwas criterion, thsee as d@ma;n, tw@ as norm. + eriteﬁisﬁ, ané one as
Vfdemain + criterian. ,A.test'ﬁas:classifled criterien :eferengea if*“

a criterian 1evel were set anﬂ scares were repazted as ancve or bel@w

j?gﬂcriterian.w A test vas eansideredwdamain refe:enced ir its dg@a;gﬁw;;mﬂ%

'speeificatians were :easanahly precise and/sr its items were ;an%i-:

’gidgred'samg;es oL a ﬁqmaingﬂégigegtAwgs classifie; norm referenced

1f the test provided transformed scores such as percentiles or stan-

| dard scores. Simply providing data on the performance of groups (such
as-that previdéa bf éhé'IQx'ijeétivegsaséd~iésté éna'by-the EDITS A
'Tests of Achievement en Easicmgkills) was not cansidered sufficient -
to label a tegt nerm reférenced-r Indeed, mast criterian tests pro-
"vide some kind ﬁf graup data in the farm of classrccm schaal or
rdistrict perfarmance. ﬂ o Qe _,' | g , .
| - The-items in-a- damain ‘test-may be written. from. item forme, ;»~wvmﬂw§
B defined by Hively, Pattersen, and Page (lBSE) as rules far generating -
. sets Qf test itemg_i Hsu (1972) reparts the use of item farms far"
7  s§me Qf the math tests in Indiviéually Presgribed Iﬁstructinz‘ |

"Papham (1975) reparts a simpler methad Df definiﬂg égmains using

~amplified abjectives as they are useﬂ in the Dbjectives—Basea Testa

of thE‘Instructianal Dbjectives Exchaﬁge (on)i' Even less structured

is the system used by CaM, which was classified as domain primarily 3-M%

because lcngituﬂinal data are ubtained thrgugh :epeated samplea Gf

‘_;the items within each ijective.,~




;i'damain descriptian.»

Hot all of the tests exaﬁiﬁed fit into one of therseven eategaries
of the model. The Diagnostic Math Inventory (CTBchGraw-Hill 1975)
has. iny one item per abjeetive. Hively (1974, p. 146) discusses
the situation of a test with only one item per cbjegtivesx

...the inference from the item score to the domain score is
primitive: 4t only tells you about the ‘probability that the
students will respond earregtly ta the same item if you pre-

sent it again.
If you want stronger infezenge, you can construct more-

items for each objective, and then you can sample some of
' ‘them and estimate the probability that the individual or
"group will respond correctly to the others. ... That is
“the only difference between a domain-referenced test and

an abjective:;eferenced test. The strength of the inference

depends on the representativeness of the set of itema assoc-

' iated with each objective.
* Thus the Diagnnstic Hath Inventéry does not fit the pfesent definition77 
of d;main teating. ' '
- Nor was the Diagnostic Math Inventory classified as a criterian
test. One caulé.argue,that there is an-imglied criterién_gf agcar:ect
response to the single item representing each objective, but such a ‘
crite:iénkaédérlittle,ta ‘the test interpretéﬁian that cnuld be
- achieved by simply examining the test itaelfi>—Indeed -the- mast bagicAw@<h;
inte:pzetatlan of a score is simply to examine the test items. All -
; uf the catega:ie; in the model, hawevez, are intended to refe; tq‘
- ways in whiehiérfaw ‘score éan,heggivan meaning'bf,r3£é:eneingfit to.
samething outside the test: a norm group, a criterion level, or a
- The Key Math Diagncgtic Arithmetic Test (American Guidance

'*Service, 1976) alsa dapgnds on SEGIEE ‘on siﬂgle items fcr its"

‘ “eriterian—referenced“ intgrpretations. Thus, like the Diagnastic

vHath Inventary, it wag classified aa ne;ther zriterian nor dcmain.;ﬁ'




:If norm refergnged teszts had been reviewed in this paper, the Kéf
Math could have been classified as a norm test. Its'meﬁhcd for |
_Prédﬁéing the.nérm reférenced sécrés using Rasch—ﬁright prcceﬂures

is most sgphistizated. ‘

Anather type of test. which does nat fit the maael is the Qb-'
'jectives referenced test in which items are keged to ahjectives but
'the ebjeatives ére nat adequately preciae to serve as damain defini;

'ftian5i  In most of these teétg, even if tney have mgre than one itemi;
Vﬁper gbjective the bést way to interpret the scares is tﬂ eé%mine |
-the ﬁest items- examining the nbjectives may be misleading because :

cemprehensive than examinatian Df the items reveals. Since the

>f'Hath (chghtcn—ﬁifflin, 1973) were evidently not intended to serve
as a@main_statameﬁts and no gfiteriqn level was,setg the testrwas
not placed inté any of thé'categéfiési |
7 Becaming papular are tailar—made teata in which the user selects
-abjectives frnm ‘a 1ist and test items are campilea to meeﬁ the user
Specificatigns. Examples are the GREIT system by ETB/HcGraw Hill
 and many of the cgmputgr test banks discussed bj Lip§ey (n.d. ).
Sinée thege typically have neither damain statements nor :ritericn
levels, they will qene:ally not fit inta the categaries of the madel.
7 Also the reader should be aware that thw items in such banks para'

Vticularly those not praduced by test publishe:a, rarely unﬂerga the

 same scrutiny as the unitary tests preduced by test. publishers..""
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Evaluation of the Model

It is evident that many testa do not fit the author's definitions
of domain and criterion testing. Does this mean the model is inade-

quate? No, in the author's opinien, it reflects the state of the

art in test development. The model lists ways of interpreting a
score bf reférgncing the scé:e to something outside the teét: a norm
- group, a griterién'ievel, a:‘a domain descriptién- Many current tests
'Sré’maéfrégpfépéiafély interpreted by simple exéﬁinaﬁiéﬁvéf éﬁéir'
items- even 1f there is a list of abjectives, interpreting - the score
in terms of the objectives may be making unwarrantéd generalizatians
since many objectives are not spacific enough tc describe adequately
the items. | - o
iﬁtéfpfététiﬁﬂ'éf%ﬂ;@gEt score by examining the ;tems is a very
“ﬁééfﬁiig%ééééﬁfé;ﬂLHﬂﬁEVéE;'%ﬁére are two difficulties. The first
problem, often exaggeratéi his the need to keegﬂthé items secret. |
Fartunately the:e are many iﬁstances in which the students teachéfs,
,“admiﬁigtratars or parents may examine the items after a test admini—r
'stratian. In gther iﬂstanﬁes, such as with a 1arge bank-éf‘items, the
 'items may be examined befare tha test administration.
| o The geccné prﬁblam 13 meré seri&us. It is the fact that test
‘bdevelnpars and ugers want tc make statements at a higher 1ével’cf
_generality than the test itaelf, ‘This is what makes the theery of
educatianal and paychalagical measurement more :nmpléx than that of
ph?gigal measurement. It is for the task of making generalisatians,
 fram'ggecifi: items that the pra;edure of domain testing is most

'pramisimg-




Item Analysis

The model suggeats a need for different item analysis procedures
far each of the test categories. The fi:st steps in an’ it;;'analysis,
procedure can be similar for all types of tests. Whether a teat is narn
;riterian, or éamain, the items must be free af faulta such as thaae
1isted in,tests and,ﬁaasurements boocks. CQmputing diffigulty and V
discfimiﬂatian ;ﬁaaxeé'an&”éisﬂuséing the items withvstudentsrare.v
7”amang the methads ‘which can aetegt faultg 1tema.r7E ééeéﬁd;ﬁeééﬁfé79i"W
- of an iten is itg cantent validity_ A test develcper may consult 7
expertg for judgments ab@ut the apprapziatness of each item, or the
develaper may use empirical teehniques'such as examining inte:cngEa
Vlatians“amang ite'é neasuring the same gbgegtivg. N o

Finally, the davelaper must select aﬁang those items which are
 we1l—written and apprap;iate in their cantent* Euch selection is
usually necessary since there are pragtical limitations on the length
of thé testg The maét efficient way of testiné ig to select itémé
which cantribute the most ta the type of scocre to be"ragarted.cﬁié o
is for efficiency that madium difficultg items are selected for ﬁa:ﬁf”:’
tests. Survey research techniques may improve efficiency when samp-
ling fram'a d@main;'faf example, content areas inrwhich the measure-
‘ments may Le leas feliable can be averaamplea and th@se areas in
. which correlations amaﬁg items are higher can be undersampled;j,ﬁfa
ficiengy of criterion tests might be impraved by Gancen2;ating on
items near the difficulty level of the criterion, ' particularly in .
those tests’ﬁhiehrcanvbe scaled according to difficulty level.

‘Efficiency on any test could be increased if_thasé items which are

N




wost zost-effective in terms of time are eeleeted- this would teke
into eeneideretien the faet that =some typee ef teet iteme take more
of the subject:s time than do short iteme such az t:ue/falee items.
Other euggestieneﬂfe: ieee analysis for eeite;ien and domain tests
can Ee found in Denham (1975?; | | | |
Item analysis preeeduree for each of the twelve teets were

obtained through study of published manuals and through correspon-

e

dence and conversations with the test publishers or developers. Item:
analysis information was available for all of the tests except one.
The following are the findings: o

1) Tests falling into different categories of the model
did not have distinguishable patterns ef item analysis
procedures.

2) Most of the tests developers EIrangeé for the items to
be reviewed by experts in addition to empirical prncedures,
if any. .

3) Item analysis techniques which might reveal faults in
~ item-writing were rarely used. This was to be expected

since many of the writings on criterion ‘&rnd domain testing

disparage item discrimination and difficulty indexes al- ..

though they can be quite useful in detecting item faults.
o In the manuals of two of the tests, however, methods for
T T 7 detecting poorly written items HEIE ﬂiscueeed eeperetely

from other item enelyeie etepe.’:

4) Some tests experimented with item enelysis techniquee net
usually employed with norm tests. Among these techniques
were sensitivity to instruction, discrimination among -
mastery and nonmastery groups, end a variety of procedures ,
for evaluating the difficulty level of the items. In.one .
test for grades 4-6 only those: items which were easy for =
‘the sixth graders were. chosen. "In three tests,’ items: with
similar levels of diffliculty were chosen to represent an '
objective. In two tests, items with varying levels of.

. difficulty were chosen to represent an objective. 1In
‘another test, items were chosen such that they were neither
"tao hard ner tee easy“ fer the tryeut greug-w : )

'S)inThe item enelyeie preeedu:e for one teet censietea e£ adminiEE
" tering - ‘the. teet te a few studente and discuseing the iteme

with them.

0t




- 6) The item analysis procedure of another teétﬂc@nsisﬁed,af
administering the test in one classroom to determine if
all itenms meaauring tha same ahjective graduced similar

'results.‘ o , B ,

7) In one test items which fit the Ragch—ﬁright model wa:e‘
selected. , L \

8) In one test, item farﬂs,»fathe: than the items,,were'"
subjected t@ analysisa - : -

In summafy, an iapresgive variety of techniques wag emplayed._i7
B Hawaver, there was scant attentian paid in mast af the rep@rtg of
”item analygeg ta the detectian af gﬁssible itea faults., Paditienally,i
"‘the ﬁetheds of itea aalectien usea by aame cf the tegtarweré almcgt ‘
'Athe agpaaita of thasa uged by athe: tests in the aama :ategﬁry, Farrm
: gxaﬁple, gome teatg aaugh unifafm ﬂiffieulty lgvela-iethers anught .
"variety in difficulty leveig;v It is élmast impassible ta evaluate
~ these saiectian methods without a syatemmatie method of determining
_ the purpaseg far}which the item analysis was used.
Ta help clear up the confuaion, it ia prcpcaed that all criterian

and domain testa perfarm each of three kinds of item analysig pra-

EEQDIES R

1) An examination of the accuracy of the items, the extent

to which the items are free of items writing faults su :
as thase listed in tests and measu;ementa textbgaks.

2) ’An axaminatian of the content of the itema, ‘the extent tﬂ,
~ which the items are rep;esentative of the abje;tiveg or -
x&tha damain.; ‘ L i

'3)'”An examinatian of the effiGienci of the itéms, the extent
to which the items contr bute information to the criterion
or domain decisian. :

'7’Attentien to each of theae three types af item analysis data wauld

maan that criterian and dnmain test deveiepers Haulﬁ ng lunger ?i

S

VEneglect examinatian af item a:curacy_, it shaula aisa heln test develap

o ers think mgre clearly ab(:ut the purpasea aﬁ thei; item analyais Pfﬂﬁ -.,,.:;
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Perfecting item aaalyaia techniques for domain znd criterion
tests is only one of the many tasks remaining for researchers. The

issues of reliability, validity, eatimatian af-éamain scores, and

,estimatian of maatarg atatas are amcng the current prablama. -

, Livingat@n (1972) Huynh (1976) and Swaminathan (1974) repart

metheds of comput;ng reliability apPliaaale to eriterian teating._,

We are in. naad of :eaearch on. methada af computing reliability af

damain aatimataa.
Haskauakaa (1976) discussed at length the p:ablem of cutiaff

scores. fc; criterion taata. He are in need of raaaareh on the

estimation of damain acafes fram test itama.' Althaugh tha prablam '
:may seem a simple ane, it ia actually gquite camplax_r Two of tba

- models which have been Propased fcr ‘estimation ai damaln acarea are'

4
tha binamial mcdel (Hillman 1974) in which the per:antaga Gf itama

demain acera and graup data ls nat aénaide:ad and tha claasical

rtaating model, in whiEh the eatimatad damain score is a regrasaed

score utilizlng dataron graup garfarmancei Thaaa twc mcdala ‘were

:Eriticiaed by Haladyna (1975); Anathe: pracedure far aatimating

kscares ls the anesian apprcach in whith graup data or athervii

: data ‘may ba uaed as p;inr infarmatian (Lawia ét al-,;1573 & Navlck

e al., l973). -The Rasch—Wright model- and Cranbach'a thegrylcf

genaraliaability are two. ctha: madala which cauld p:avida damain :

s8core eatimates.




mnre“careful attentian ta 1;{{%
sc that ene may interp:et the test at ae" '

than the test itgelf_f

dc nat make the 'ask sa campléx'that they
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. Tablel

E;chﬁséﬁ ;;gzﬂgggﬁlist af sixth grade spglling wnrd
R }l¥egtiaatedxthat ha can Epe;l 9@% af the wards on, theilist,i' {,»*
,_;23);“ '3 The Btuﬂent mat the critericn Df EO% af the wé:d Spelle&
B ,;:arregtlg,  ‘{ L  i';;Q;j'h :‘  fefi';'55: " . -

| 4)V fHR + cR'; The gtudent scared better than BS% ef;the:narm.g:aug :

Y and met the critericn of BD% af the wards spelled chrecﬁly_,‘;:"

>f:5)7 R 4 DR-  it is estimatgé that the student Hauld acare better

'-than BS%baf the ﬂarﬂ graup ‘on the entire 1list af sixth g:ade

B :;fgpellgng words.‘ it is estimated that the stuﬂent eaﬂ spell ijgfﬂ

020% of the wards on. the 1ist.7£  

- ER + DR.. It is estimated that the stuéentewauld meet the '“quif?

Wtffapelling wnrdg_vg;l;?;x,

a'SD% af the HQrﬂB on the list.,v;;?

i~'v7i~f NR + DR + CR.__’*

‘W_Hards_. It is vstimateﬂ that thé student gan spell 90% &ﬁ the‘f:

;:;ﬁordg Qﬂ tha list.
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