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N THEJ ROBLEM.

Classroom tests play a central role«nf the evaluanon of puprl leammg
‘They provide glevant measures of many important leammg outcomes and
- indirect evidence concerningothers. ... The validity of mforrnauon they @ '
: provrde, however, depends ‘on the care that. goes. into the planmng and
.;preparanon of the tests. (Gr%hmd 1985 -P. 117)
| 4

by

,&

% : e ' SN

1. Introduction =~ ¢ L

s Gronlund (1985) {r.uggests that in order for valtd evaluanoﬁ‘to occur, high qualtty |
o "%ests;ust be constmcted. As many teachers wrll attest quahty exams take many hours o ..
, ,

]

ev lop Accordmg to Hambleton, Anderson and Murray (1983) "1t is not uncommon to |

Tchers complam about the dtfﬁculttes that they face in preparing and scoring

' classroom xests These complamts often center on thetr own limited test development .

slctlls, on the poor facrhttes for producmg tests, and on the amount of t1me that it takes to R

A do the work properly" (p 65). Tzchers give numero types of tests (quxzes umt exams "

and ﬁnal exams) throughout

B

o assrst thet(n in developmg tests of htgh quahty

Over the past several years, two maJor toptcs of attentton at the Provmce of o _
’ ";Alberta, Department of Educauon (Alberta News Rﬁéase, 1980 to 1987) have been -

¥ P
.evaluarton and the return of the drploma exarns for the?cademtc subJect areas, and the USC S

_ been an effort to 1mprove the quahty of exarmnattons through the use of computer i

"'/.

| year and often find it dtfﬁcult to allocate sufﬁctent )
PR tlme for the development of the tests Furthermore, teachers often ﬁnd themselves ina
| predtcament because evaluatton is also used as a means to hold them accountable for the S

9 cumeulum (Sttggms & Brxdgeford, 1986). As a result teachers need other resources to o

o : .of computers in the school»a, These two toptqs are not altogether unrelated smce there has ,' :}



technology ' Romamuk (1980) mvestlgated the p0551b1hty of 1mp1ement1ngva :
B computenzed ttem bankmg system for use in Alberta schools. At that t1me however the - .
only establrshed 1terrl banking systems were those wh1ch ran on mamframe .computmg_
systems, usually adrrumstered» by Prov1nc1al or State agencres Of course mamframe_’
computer systems requrred a large t}apttal mvestment 10 purchase and mamtam In hts
conclusron Romamuk crted a study conducted for Alberta Educauon t’ Brown Anderson
~and Louth°(1980) wluch stated that teachers would welcome asmstance in test construcuon
by means of a compgtenzed ttem bank. Romanluk outlmed a number of factors that o i
‘ would have to be consrdered before a mamframe computenzed test item bank could be J
, 1mplemented in the Alberta educatronal envrronment Two of these factors'were: 1) af o
'deterrmnatron of the target populauon to. Wthh the system was meant to help, and 2) a.j‘
.recogmtron that technolog) is constantly changmg and new more sq\htsucated hardware !
and software systems may provrde other altemauves
Technologtcal change and the avaﬂabthty of new altemauve -COmputeér systems has e
been clearly ev1dent in Albena schools With the rapid prohfera \PR of tmcrocomputers m'
Alberta schools, an alternative to mamframe based computenzed item banks which 1 were

——

v. 'mvestrgated by Romamuk (1980), to rmcrocomputer-based item banks has become

, ,
avatlable In 1981, Alberta Education announced its commrtment to 1mplement1ng. :

’ mrcrocomputers into Albertaqschools (Alberta News Release, 1981) Petruk (1986)

) mdtcated that the prOJected number of tmcrocomputers in ABerta schools, as of January._ :

11987, was ne&rly 27 000 Alberta s ﬁfth in North America with regard to the number .
of students per computer This dramattc mcrease in the number of computers in Albertaf .

schools has lead to an mcrease m computer literacy among teachers™ For example, Petruk
/“

(1986) indicates that there is heavy use of rrncrocomputers for admrmsuanve tasks sgch as

M .
word processmg, spread sheets, and data bases Another admrmstrattve use, which he

s : - L » . . \ﬁ'



d1d not mclude is his survey, could be the use of rmcrocomputers for a school—based test

ltembankmgsystem. B

In other Junsdlcnons, the rapldly expandmg capabt'ues of the tmcrocomputer have

f _ ,resulted in the mcreased use of rmcrocomputers in the field of testmg Accordmg to Hsu

- .(1986), "Usmg nncrocomputers to store preconstructed items and [pnntmg] ‘them' as tests‘

. is becotmng very- common. -Thts apphcanon is feasible not Just because of the
avatlabtlmes of the massxve storage space and fast retrieval capabllmes of the computer. g
-~ butalso because of its word processxng capabthty" (p. 17) » ) -

o F Gronlund (1985) 1dent1ﬁes 1tem banlung by tmcrocomputer tp be an mnovattve
. techmque for classroom teachers in the stonng and recalhng of test xtems Gronlund‘

- textbook is supplen‘nted wrth a workbook by Kanter (1985) whlch provxdes programs .

;} wntten in BASIC for analyzmg test results Gronlund emphasmes that both 1tem banklng

i
, and i item analysxs by nncrocomputer can play an unportant role for the classroom teacher

'for enhancmg the evaluauon process ' R [

~2i.The" Problem and Research Questions | .

. !

o -'.and many test ttem bankmg software programs are beeommg avmlable, it appears that t'ew _
tcachers are usmg these systems to develop classroom tests One explanauort for the v

: -'vhrmted use of mtcrocomputer test- 1tgm bankmg programs by teachers may be that exlstxng
software does not meet the teachers needs Other possxble reasons are that teachers do o _=‘

£

B not know whxch programs are avmlable, excesswe software costs the lack of appropnate L _

- ,I ‘ compntcrs and pnnters and lack of knowledge about test 1tem banks

Development of mxcrocomputer software for the educauonal envxronment is often

done thhout a,dequate research mto what is requued by the mdnndua.l who mll use the
. .“k‘* . o _ . :

J .
b
/, o e

- .



' software (Deck & Estes, 1984) Thus, many educatlonal software programs are

'unsurtable for most schools '(Dudley Marhng &Owston 1987) | S
' _ Estes and Arter (1984) state that test 1tem banks can be more effectlve for the user - | )
' '1f the desxgners of the bank know what features are needed by the users. To date there is

‘httle pubhshed data to mdrcate features wluch teachers desire in a rmcrocomputer test 1tem g

N ba,nkrng system To adequately develop xmcrocomputer SOftmlSt teachers in

i ) 1mprovmg the quahty of classroom evaluation, item bank software developers must know :

blwhat features teachers need B . | v _ ‘
The major purpose of thrs exploratory study is to deterrmne what features

. : classroom teachers regard as important in- an ideal tmcrocomputer test 1tem bankmg

program Therefore, the research quesuonsare' ' R

(1) What are. the major features whxch h,rgh school teachers regard as
o °1mportant for mclusmn in a computer-based test 1tem bankmg program"
5, -
(2) Do high school teachers fnom various SubjCCt areas respond deferently
with respect to the features regarded as important for mclusmn ina -
computer—based mst item bankmg program?, . ‘S N o - o

. h ) e .“

A computer—based test 1tem bank whlch is de51gned on the basxs of teachers needs could
‘potenually improve the quahty of tests—savmeachers time in co{Tmcung tesfs and make
“use of xmcrocomputer technology whxch is presently available in Alberta schdols.
: Awareness of teachers' needs should 1ncrease the%l.kehhood ofa computenzed test item

' bank betng suclessfully tmplemented in the classroom. .



P
« 3 Limitations

-~ One rnaJor hrmtatron of this study was the use of a quesuonnaue Wthh stmctured -

the SUbjCCtS responses A large portron of the qucstlons were lrmlted to “a

' "erert-scale-format" whrchforced the respondents to hmtt their responses to a four-pomt “

S scale, ranging from "Most Important" to "Not Important" If none of the four scales were‘ »

- . .
- acceptable, the respondents could select "Dont Know The general tnformatton :

g questlons on page one of the quesnonnaue (see Appendlx B) were dc“srgned to allow for

specific responses only el
. [ .

The study was restncted to hrgh school teachers in four urban c1ty schpol drstncts

. in the Provmce of Alberta. A majonty of the teachers who responded taught academrc -

| SUb_]CCtS Thus the results are not generahzable to all high- school teachers because the
9 .

sample of teachers used in this stttdy was not represcntauve of the total populatlon of hrgh .

school teachers in the provmce of Alberta. ‘Schools whlch parnc1pated in the study did so A

 ona voluntary basis and Were not chosen randomly ¢ o ‘



\ -S4 Overyiew )
Chapter I presented an: mtroductxon to the problem purpose s1gmﬁcance and
hrmtanons of the study Chapter Il reviews vanous deﬁnmons of computenzed test 1tem'
banks reasons why teachers test, and the problems with ex1st1ng classroom tests. . Some
the benefits of usmg computenzed test 1tem banks are descrrbed and a historical‘review i
the apphcanon of computers in construcnng tests via item banks is presented In
addmon Chapterdl descnbes the mam features of computenzed test item banks and the '
necessary factors to consxder when desrgnmg or choosrng a mrcrocomputer test item bank o
| _Chapter III mcludes a descnpuon of how the quesuonnarre was developed a descnpnon
of the sample surveyed and a descnptien of the colfecnonv‘f data Chapter Iv. presentsv ..
E} Q:f

”the findmgs, mc}udmg an analysrs and i mterpretatron‘ of thedata. Chapter v dlscusses the .

. ﬁndmgs and makes recommendatlons for further research



" CHAPTER.

' REVIEW OF THE LITERATURE '

S e

L Introduct‘i'_on :

The relatronshrp between technology and testrng has been a long and natural one‘. -

i (Baker 1984). As early as the- 18905, Herman Hollenth developed an electronrc devrce to

. | tabulate the results of quesuons asked dunng the Unrted States census (Augarten, 1985)
In the mid 1920s Pressey ( 1924) developed a testrng machrne whrch stored questrons and

- kept track of student errors. The Pressey machme allowed only multrple choice test items, |
and students would eventually have to- get the quesuon nght before rnovrng on Later, -
' . Pressey (1925) revrsed his machrne to include statrstrcal mformatron about the itemn

drstractors In 1930 LaZerte, created a device called the "problem cylrnder" whrch- 3

accordmg to Buck (personal commumcatron, June 1987) "was a primitive mechanrcal test

bank". Test items were recorded on cards and the, rnechamcal device was capable of-

: evaluatrng the nght answer (Buck, in press) The teachrng machine developed durrng the -

- 1950s by B F Slcrnner mcorporated the storrng of test questrons and a student evaluatronf.
B method (Skmner 4952) The early efforts of these rndrvrduals to use the avarlable
' technology to lessen the workload created by the task’ of exam preparatron and 0 rmprove. o

the’ process of testrng were not in varn Recent apphcatrons of drgrtal computers to’ assrst o

teachers in the preparatron of classroom tests are a logical progressron from earlrer efforts..
w

- The idea of usmg computers to store and select test rterns is not new Educators in - : )
'the rmd 1960s were usrng computers to store test rtems 50 that the 1tems could be easrly o g
recalled (Stodola, 1965) At that trme rtems were punched on cards along wrth a code'

' descnbrng the rnstructronal objecuve which they were desrgned to test. By selectrng rtems -



-based on this code tests were constructed and were produced on rmmeograph stencﬂs A |
o mark-sense card reader was used to analyze the test responses By the early 19705
.computers were succes&fully bemg used in test. sconng, reportmg of test results, and i item _"'

: ‘analysrs (Baker 1971)

»

The apphcatton of computer technology to testmg developed in two stages (Hsu & )

vSadock 1985) The fust stage being the 1960s and the first half of the 1970s, when large -

mamframe computers were used to assist mstructors ’I’he second and most recent stage
began in the late 1970s and continues today, it pnmanly cenﬁrs around usmg the ever
1ncreasmg power of rm”:omputers (Baker, 1984, 1986 Broduer 1986 Brzezmskl
‘1984 Hrscox 1983 Nﬁ}o & Hsu, 1983 Peterson & Mexster 1983) As a result of the
1mproved technology and 1ncreased avmlabtlrty of mrcrocomputers the. apphcatron of
- 'computers to testmg is becommg ore wrdespread | | .
. The March 1973 issue of Educanonal Technology contatned 22 articles related to
E Computer-Assrsted Test Constructton (CATC) Computer's were recogmzed asa valuable
tool in helpmg to construct a test Gerald Lippey (1973), guest ed1tor of thati issue, began
by saying that ' assrstance in the preparation of tests.and exercises is a recently emergmg
use of computers that has very little publlcxty but shows signs of widespread appeal"
“(p. 10) Lippey's statemenﬂt set the stage for the synthe31s of many 1deas assocrated with
' vthe apphcanon of computers to testmg He hoped the sharing of mformanon on thls toprc :
would encourage the development of better systems because untrl that ume many |
different groups had been workmg 1nd1vxdually on pI'O_]CCtS concemmg test development‘ :
E by compuyter (Llppey, 1974). Most of this- -early ork of usmg computers to help in test .
- development was being done at those colleges ayg/ universities that had the large computer
facilities readily available (Seely & Willis .1976) ' | o ‘ v o
. “In 1974 Llppey released the ﬁrst book on the apphcanon of cornputers to. assrst in

- test development The book Computer Asststed Te est Co x[uctzon, focused solely on




[

of stansucs pedagoglcal unphcanons and systems consrderatlons R

Llppey, the book, ". . . was prepared pnmanly for educators who are mterested 1n taktng'
e advantage of computers to md m prov1d1ng tests and exercrses" (p viii),’ The book hasg N
_ become the defunuve work on the toprc of Computer—Assrsted Test Construcuon (CATC) e

g _' ' outlme Lrppey followed is very cogent to recent work in thrs ﬁeld Lrppey s outljne
, rncluded secuons on item bankmg, 1tem classxﬁcauon and selection, prmtmg tests, the<le

&

: showmg how computers could assist in the test constructron process Accord1 g to'~ o

: The technologlcal references in the book have become somewhat outdated but the r major o )

Lrppey s book deﬁned CATCin tcrms of ﬁve funcuons that can be preformed by a. S

' ':vcomputer They are as follows 1) Item banktng ' refers to the storage of quesuons in -

a maclnne readable form" (p 5), 2) Item Generanon — 1tems can be generated by the

. _ computer in accordance witha predeﬁned algonthm, 3) Item Attribute Bankmg —in tlus _

case prOpertres related to the 1tem such as staustrcal data can be stored wrth the item, 4)v T

Item SeIecnon — 1tems can be selected by their attnbutes, and 5) Test Prmnng — 1tems |

retneved from the bank are. assembled for pnntmg in some spemﬁed format Llppey B

T

pomts out that there is ovcrlap in these areas when developtn\g a test by computer e o

9

" 2. Problems Concerning an Operational  Definition of CATC g" o

SPUP

- Although Llppey (1974) def'med CATC in terms of the a,# five

,Lrppey, 1974 Mrllman & Arter 1984 Newbold & Massey, 1977) ' 2 '?dli_ng"to'E,ste.s, :

' '}and Arter (1984) these local obJecnves reﬂect needs such as student screemng, classroom B

testing, competency testmg, student dxagnosrs, mastery leaqug, survey assessment, and ﬁ

-).;f



10

LI [ &
W . : N
-

:_ program evaluanon Therefore, the deﬁmtxon is dependent on the purpose behmd wh1ch

o the system is developed

vf,

A »(Ltbaw 1973) was des1gned for a commercxal env1ronment and CTSS lassroom'

o construct 1tems and/or to select a set of pre-constructed 1terns to form a test" (p 6) ,

_The March 1973 1ssue of Educauonal Tecfmology, descnbed 19 d1fferent banks,

all with some umque charactenstlcs For example, the TCAP (an interactive computer.ﬂ
program for test construcnon and analys1s) system developed by Baker (1973) '

empha512ed mteractmty at the computer terrmnals and stausncal 1tem analy51s The MCQ

(Multiple Ch01ce Question) bankmg system was desrgned only for objectlve based,

: multlple chorce quesnons (Buckely-Sharp, 1973) MENTREX (Mentor or Exarmnauon)

Wcher Support System) (Toggenburger 1973) was’ dcsxgned with the class m teacher |

in mind. Consequently, because each of these systems emphasrzed a drfferent aspect a

variation ex1sted in the conceptual view of how computersshould be apphed to the testing. -
" process, . _ , ‘ | . | _ o
Several operational deﬁnmons for CATC have been developed (Mutzmeks &'

Denms 1979) The most recent definition comes from Hsu and Sadock (1985) who B

e ’)

. deﬁne CATC as "any acnvrty wh1ch involves the utthzatlon of computer technology to

' Although they narrow. their Qeﬁnmon by statmg test constructlon should be based on -

" "sound- measurement pnn01ples" (p.6), it is more comprehenswe than Ltppey s deﬁmtton '

| because it allows for the mclusron of such features as on- ltne testmg and adapnve féstmg

(Mtllman 1984)

' Byrne ( 1976) redefined CATC in terms of quesnon banks (Computenzed Questlon

quesnons orgamzed o enable easy access to particular types of quesuons wrthm the bank"

Bankmg System [CQBS]) in Wthh he states a quesuon bank is a simple collecuon of test

(p. 45). In thrs case, Bymc S emphasrs is'on applymg computer technology to enhance

exnstmg manual ttem banks ThlS seems sensrble consrdermg most teachers were not



e e
AN .
. e
R . .

- . <.
. v
- v

R T
F Co

’ '-"familiar/(vith ‘computers, but were often familiar with the concept-of itém banks or ...

questlon banks

e

In rev1ewmg the hterature MﬂIman and Arter (1984) 1dcnt1ﬁed the questlon “What

is an Item Bank”' as bemg one of several important 1ssues in the. field of computenzed Ca

' collectton of proven quesnons [1tahcs added] from Wthh users draw atest confortmng .

| test 1tem banks More specxﬁcally, Bymc s 1dea of "quesuon banks and Lippey's (1974)

_'term "1tem bank" dxffer in that Llppey restricts hlS deﬁmuon to quesuons that are in zL/

machme readable form Newbold a.nd Massey (1977) 11m1t the tcrm item bank toa.

to the1r requlrements" (p. 115) The emphasrs belng that all quesuons must reach alevel

of acceptance Often thlS is done by pretestmg the 15e s or through a "shreddmg, .
‘process", in wh1ch a teams content specxahsts rev1ew th%itfn) as a group, and .

: detemnne if the quesuon meets a spemfic cntenon (Chelu & Elton, 1977 .Iohnson &-

' _Maher 1982) anht and Bell (1984); define an 1tem bank as aﬁcomposmon of -

' coordmated questions that develop, define, and quanufy a common theme, and thus. -

prov1de an operauonal defiruuon of a vanable" (p. 331) The empha51s here is on the C

.‘ statlsucal properues 1nvolved with each questlon and probablltstxc model for what mlght '

| , vanables whlch deﬁne a three—dlmensmnal space

occur when a student attempts to answer a quesuon Burke, Kaufman and Webb (1985), _ |

whxle descnbmg The Wlsconsm Item Barnk, deﬁned the term 1tem bank accordmg to three )

b

Mlllman and Arter (1984) pomt out that Choppm ( 1976) rnade dxstmcnons ;

B between, questlon banks", "1tem pools”,’ "1tem collecnons", "item reservou:s" and "test.' v

, 1tem hbranes whereas they have chosen to use these terms synonymously On the other ;

hand, the Ponland Test Item Bank System makes speetfic dlstmcuons between the terms _' o

1tem pool" and "1tem bank" (Hathaway, Houser & Ktngsbury, 1985) They refer to the . -

. term' 1tem pool" asa spec1ﬁc set of 1tems not havmg been "scaled to a common metnc" R

N
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v Houser &;ngsbury, 1985 p 32) o

: most of the above deﬁmttons have some degree of relevancy ?

o
| NN I
: . . N
- .

I3 ' . <

whrle items that have been scaled to a common metnc are pan of an 1teqbank (Hathaway,

o

~ Estes and Arter (1984) provrde a deﬁmtron whtch seems quite general They

deﬁne 1§tem bankmg, asa large collecﬁion of dtsungurshable testrtems" . 5). Accordmg

10 Estes and Arter, the focus of the1r deﬁmtxon is On three specrﬁc terms: large, collectlon

B 4’12 v'

and drstmgurshab\7 Large re{ers to a test bank Wthh contams more: 1tems than would

g
nQ{mally be avallable for 4 any g1ven test. Collectton means 1nd1v1dual test items are .

gathered together for easy recall and this is usually the: case ina computenzed item bank.’
o

&4

: “ by wh1ch the items can be separated The 1tem attrtbutes "tmght be an a551gned

”

the item (e g., dtfﬁculty level)" (p 5). - o
In conclusron there are vanous deftmtlons of the term 1tem bank and each

deﬁmnon is related to the cucumstance for which 1t has been developed. For the purpose

of thlS study, 1t seems necessary that the term item bank fits two general criteria: l) that it
' o

oo

" s computenzed a.nd 2) that i it is applicable to the classroom envuonment As a result

3. Why Are Tests Used?

f

' u Before 1ntroduc1ng a computer system to a551st in thc testmg process, "an

MUg@Snmy valuable purpose for such testing” (Fremer 1984, p. 14) should be deﬁned

s thqn.forms the pnmary means of educattonal evaluanon Repons Such as The

Na fiktsk (1983) and The Govemnors Task force on Educatton (1986), have recetved
extensrve médta coverage and hence the return  to prommence and use, of many

government (local prov1nc1al and federal) nnplemented competency based

t'on of the 1tem (e g content/obJectrve clasmﬁcanons) or be a measured aspect of _

\

Fmally, distinguishable means that the 1tems contam specgf attributes whtch provrq_e a .

’
~



The pubhc fcar that the quahty of our educauonal system is detertoratmg has,,: o :
1ncreased the demand for moré S“tnngent testmg processes Estes and Arter (1984) note -

\

Tests have long been the pnmary benchmarks by whtch effecuve schools
" oreducation are measured. Decreases or increases in test scores are often
- the most public ‘measures of school.and district effectiveness. The
movement toward minimum competency requmements durmg the late .
seventies is a pnmary example of accountabrhty 1n action. (p. l) - 7

S Evaluatron is not only a means by whrch the student s performance is Judged but

- that of teachers as well In some educatronal Jlﬂ'lSdlCthﬂS standardlzed tests are used, in -

4 ld teachers accountable for the prescrrbed cumculum Asa result it becomes »

| 1mportant‘ for teachers to understand the underlyrn-g prmcrples of testmg .

| Indrwdual classroom teachers usually use tésts tb’ascertam (a) whether the student.
possesses the prereqursrte knowledge levélin a parncular subject, (b) whether the student'
exhrbrts deﬁcrencxes dunng a learmng actlvny, and (¢) the level of leammg whtch has’ | _
taken place, e.g., mastery leammg (Murzmeks and Dennrs, 1979) In add.mon. Borg and 3 |

: Gall (1983) claim that tes;mg evaluates how much students lmow and the mere presence '-'f J

o.“"

of testmg mcreases what they know. Therefore care and attentron must be glven as to

s -,

how 1nd1v1dua1 tests are to be constructed

3

.‘g

4. Constricting Quaiity' Tests-

.a" o : v
o Constructmg an effectrve 1est isa drfﬁcult and time consutmng process Nitko

(1983) outlmes the \followmg test constructron prmclples which should be addressed

o when attempnng to develop a quahty test:’ ) - | \* e

N e o . . (?“ ‘ . . '..) .
1. Deﬁne the purposefor_test_ing'at this time. L



. ' 2 S pecrfy the perforrnance and processes to be observed and tested A
L 3. Sclect the performance and processes to be used | to observe and to test the . '.. y

perforrnance - : W o
v ’ L E
4, Develop the initial drafts of tlte:est exercrses

5. Are the i ttems of sausfactory quahty" If not rev15e or reconstruct the items.

"B, Do the i 1tems match the stated perfonnance tb be assessed" If they dont rewse
| OT reconstruct the ttems.., . , ,

7. Conduct a prehrmnary try -out of i 1tems 1f possxble

8. Do the 1tems appear to be funcnomng as 1ntended" If they don t, rewse or o
'  reconstruct the items. ; o o . /\/

9 Develop the ﬁnal verston of the test.

' ‘IO “Administer the test and analyze the resulfs. -

-+ 7.+ 1L Does the test appear to, be funcuomng well" If it does not revxse or reconstruct
T * o the ltCmS' * . _
- _ 12 Use the test for decxsxon-‘lcmg _ ) F g -
‘ .. . ) . U .. . PR .

JtA properly constructed test, addressmg the above guldelmes, would prov1de the t?acher e
: Nvaluable information that can be used to 1mprove the leammg process Many of"" o
- Nttko s pomts focus on the quahty of the items. Most teaelre/ who have developed' R

: quahty test 1tems can tesufys to the 'work 1nvolved wrth item bu11d1ng Often teachers w1thj

.

2 - the best mtenuons are unable to deve'lop a comprehensrve exammatton whlch truly
, addresses the needs of the leamer and the conceptual matenal covered in class (Zachanas, -

) _ 1979 Davxs and Zachanas 1982). Although the ttme and effart is well spent most -

/ Gl
teachers can not, nor should not, be expected to produce such a level of exammatlon

o

qualtty For test items to reach 3 reallsnc level of respectabthty, more than one teacher :

iy

must become mvolved’n the i item development Thus, many hours of work are requmed L
" and stattsttcal 1tem ana1y51s needed to develop valrd and rehable test items (Chelu & Elton,‘ T _‘ L

. 1977 Gronlund 1985) Asa result it must be empha51zed that good qualtty test 1tems,l



N wh1ch have obtamed a sufﬁcrent level of rehabthty and vahdxty, are necessary fer effecttve

o evaluatton (Baker, 1973 Hambleton 1984 Hathaway, Houser & ngbury, 1985

) 'lHrscox 1983 anht & Bell 1984) "There is po better way fora teacher or pressor to-

' contmue 1o 1mprove his sktlls i testmg, and the qualrty of tests he' uses than o analyze )

. : systemaucally the.(esults from tests and t0 compare the ﬁndmgs of these analyses w1th

_1deal standards of test quahty" (Ebel 1972 p 93) Accordmg to Zachanas (1979) thts

y ,"may help to avmd many ot' the neganve connotatlons that have long been assocrated wrth

- testing.

5. The Problem With Existir;g Classroom Testing = - ¥

Classroom assessment provrded by the teacher is. 1mponant 1f educatxon is satd to
= be effecttve (Suggtns, Conklln & Bndgeford 1986) Furthermore. the tesfs whtch
matter most to both students and teachers are classroom tests. created or chosen by
' teachers to muror each segment of their curnculum asit lS covered“ (Heartel 1986 p 3)
At least 10% to 15% of class mstructlon ttme 1s spent on testmg (Haertel 1986), stmtlar
| results were reported ina recent revrew by Green and Stager (1986) Gulltckson (1982) ‘
reported that the average amount of ttme spent on classroom testmg r§ 730% or more, and e
' :that 98% of the 336 teachers he surveyed in South Dakota used tests ona bt—weekly
 basis. %h\te/sts could be used to provide students w1th a means of determmmg what h
“ curnculum material i 1s 1mportant ina course, 1n addmon to ﬁndmg out whether or not they
; know the curmulnm matertal thh this large amount of ttme spent on classroom testlng
B ‘and wrth the. 1mportar'\ge these tests have for students in Judgmg thetr progress. qualtty )
‘classroom testmg becomes an tmportant concem | ' R -
Iromcally, a number of problems extst thh classroom testmg as it 1s presently

apphed in the school envrronment. Most teachers lack the proper tratmng to asses*

N . . . . . N N ) B L



B : '.‘chi‘ldrcn ._é6®Ctly; théy do. not fhéVe 'sufﬁc':i'c.n.t,-tinic‘ nc;'r the .pmpef tool§ (GhllickSon,‘ o

DR 1985)Mchan (1_9_85) inija_" report to the Canadian Edycation A&kbcidtibni'_.on péliciés,

~ practices and uses of assessments of student achievement; concluded that most teachers

'know very little about classroom evaluation: -

Teachers receive little formal training in evaluation (sometimes none at all).
They are seldom presented ‘with systematic theoretical knowledge about
~ evatuation, much less expected to master it. They make judgements about
- when evaluation téchniques are to be applied, but the range of options is
quite restricted. .. . Teachers learn about evaluation as potters learn about
- working with clay—from other skilled practitioners. Most know little
about the'hnderliﬁ"g theories—why o&-tcchnique works ‘in a gigen
situation and another dodll not. According to their accounts, they learn by
- experience with littlefor np syfervision, and inservice training
_opportunities are becomirtg fewerghd fewer every year. Unlike teaching
in general, evaluation could offl be scientific, but as it is generally
practiced, we are far from a sci f evaluation. Most teachers become -
' illed and some are professionals (in .

-

w

skilled at evaluation-some arg; d ; .

»  the sense defined above), but most dpply a very few specialized techniquég <
according to general rules that are rarely stated explicitly. They aré made’ = -
uncomfortable when they have to explain how they do it,"and more

- uncomfortable still when asked how they justify doing it that way. (p. 33)

A

N

o

. Similar con(:crns,.h‘aye bec‘n found in.a number of recent studies .‘(Andc}son, 1982:,; .
Cartr 1984; Hacrtel, 1986; Green & Stager, 1986; Gullckson, 1982, 1984; Gullickgoh
& Ellwein, \1.985;;.‘Stiggins _&'.,Bri»dgcford,v"1985).' Haertel (1986) 'éx#miried v<;l.a.ss,r(;ofn' ;
teétirifg and it‘sv i;ble in élass:ooin as§e$$n;gnt' by étudying_l 900'.sfudents ahd 250 teachers
in a number of Sari anqiéco Bay area A_high,sc‘hool"s,. ',,V'II,’he ﬁnding.s indicated_ fhat "'thc‘ " .
(:ont_qht.of most ‘teachers"unit tests »}closely "";x'i-atc‘hcd'thcir instruction, but classroom
' cxamina_tibﬁsbften failed‘to reflect .t'cac’l;xer‘s' Stated insu-ﬁttioﬁél objeciivcs, fchuen;l;l-
requui;g littlc',m‘or_é thah rcpétitidn of ma;erial i):e‘sentcd‘in texf_boqk or in class, 6r ,
solu{ioq of brob‘lgms'-much like those enéduntcrcd duﬁng insu'ﬁcﬁon" (Haex‘t::l,_ 1986,
p. 2). ‘Carter (1984) studif_:d 310 high .school": teach_e’fs ax;d fo;nd thatvthe)",had 'trouble"'
wrmng test ,i'téms which test ﬁighcr level thi’nkirig skills.- Similarly, Grecn- and Stager‘

‘ - (1986) studied Wybmihg teachers and found that thc usé'of short answ,_er: test items



S

o | mcreased srgmﬁcantly as the grade level mcreased Usually, such rtemsare satd to be

| assoctated w1th lower level cogmtwe sktlls (Gronlund. 1985)

' Gulhclson and Ellwetn (1985) reported that few teachers ever compute the

4

statistics necessary to evaluate test performance Furthermore, teachers rarely ever carry' |

out item analysrs, nor do they consrder it tmportant in 1mprovmg the quality of thetr tests g

) Fewer than 42% of the teachers computed srmple range scores and only 10% to 13% use a

such tnformauon as the mean, medtan and standard dev1auon (Gulhckson 1982). Part of -

the reason for not usmg stausucs may be that teachers consrder thetr use too ume :
consummg in opposmon to their benefit (Gulhckson, 1986) Of the teachers Green and

Stager (1986) surveyed 27% had no formal coursework in test theory, 47% had one

- | course, 17% had two courses, and 9% had three or more courses. In addmon people -

w1th more coursework were reported to test on amore frequent basis. . .

SUggms and Bndgeford (1985) pornt out that teachers at the hlgh school level -

usually construct the1r own tests, rather than rely on those supphed by book: pubhshers .

._ “As aresult these tests wﬂl vary from classroom to classroom and the data they provxdc is ...

often unrehable ThlS is remforced by McLean s claxm that "university dtssatlsfactton

wrth school marks is based ona percepnon that standards vary greatly from school to_

g school, and that there has been i uneven mﬂanon of mar "15 17) Furthermore, the fact

that there is.no standard evaluatron criteria between classroom testmg practtces, prevents a - '

' farr and equal evaluation of the student.

Co Three quarters of the 288«classroom teachers sun/eyed by Sttggms and Bndgeford o ‘

S rocedures they used. Yet
» ‘9& 'r-“" ,e

there seems to be httle opportumty for teachegs to’ 1mprove thetr skills, parucularly w1th R
_ school msemce programs bemg cut due to budget constramts (McLean 1985) One way .

teachers can 1mprove thelr evaluatton skrlls is by worktng w1th colleagues who already ‘

~ have the skrlls Research by StIggms and Bndgeford (1982) mdtcates that teachers regard'

ra
A 1
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_colleagues.as one of the pnmary sources of evaluanon ideas, unfortunately they rarely:
work togethermdevelopmg test items and tests . ' S T T
Because otétjhe poor quahty of current. classroom testmg practlces it is” not

surpnsrng that one of. McLean S (1985) ﬁnal recommendauons to the Canadlan Educatton

Assocxatron regardtng 1mprovements to classroom student evaluatlon mcludes the

McLean (1985) powerful mlcrocomputers and rrucrocomputer clusters are now

| appeanng in schools . with enough storage capacity for the development of local item '

banks" (p 43). Funhermore, "the Calgary Board of Educatlon isofftoa fast start w1th a |

: mathcmatlcs item pool based on a minicomputer in the board office. . the systern gtves

teachers a look at what is possrble and creates a nucleus of teachers thh hands on

experience in usmgacomputer-based system" (p 43). . - S '

‘.\‘

6. Benefits of Using a Cornputerized Test Item Bank

A number of reasons why computenzed item banks should be used by classroom
teachers (Baker 1986 Broduer 1986 Byme, 1976 Frerner 1984 Hrscox, 1983;
Johnson & Maher, 1982 Lrppey, 1974 Mulzmeks & Denms 1979 Nelson 1984;

- 'Newbould & Massey, 1977, Nrtko & Hsu, 1983; Nltko & Hsu, 1984; Nltko & Sadock,

: 1985, W_ard, 1984, anht & Bell, 1984) According to Millman and Arter (1984,

p. 318), item banks have the greatest potential when one of following conditions exist:

o appltcatton of computer technology to the development of item banks Accordmg to .-

1) The tests that are presently available do not sufﬁce and new tests must be -

developed in accordance with local specrﬁcauons
- 2) 'Testing occurs frequently.

3) Multiple forms of the same test are needed.



4) *Individually wailored tests are ® required.

: \-

' 5) Multlple asers collaborate in comnbutmg test 1tems to buxld a bank and o

vcreatetestsfmmthebank. ; e o L

6 An item ba_nking system (hardware and ~software).is available.

4-\.

Millman and Arter s ﬁnal pomt mdrcates that Just havrng the avaxlable computer resources -

) makes item banlcmg potermally beneﬁclal

o Accordmg to Johnson erhs Seely, and Moore (1981), acomputenzed test 1tem_l. | o
' vbank can have a numbezvf potentlal beneﬁts Frrst the computer can save the mstructor-
_ t1me in creating a test ThlS ume savmg can be a result of the computer generanng new
: test items, predetemuned by an algonthm Judgmg the quahty of exrsung 1tems after atest -
is optrcally scored, and makmg edmng of test items' easxer Second mstructton can be - |
more nﬁvrduahzed and innovative. The computer can be used to generate a number of

: umque exaﬁi‘namons and problem sets, all of approxrmately equtvalent dlfﬁculty Fhis:

permits . students to be tested more than once on a snmlar toptc It also provrdes Lo

1%tructors with- an opportumty tb des1gn self-paced lessons 1n accordance wrth each' o

‘ smdent s needs by taxlonng the dxfficu of tests, Thlrd student perfonnance can more e

\edsxly be matntamed and momtored 1f an optrcal scormg facthty is av&rlable Records -

. pertaunng to each students test performapce can be recorded ang reported by the

computer This perrmts mstructors to 1dent1fy deﬁcrencres and poss1b1y provrde students !
R with remedral feedback Ftnally, mstructors can analyze student responses and thereby :

‘make contmuous 1mprovements to therr test questlons ‘ "The overall qualxty of an 1tem- R

collectton, properly modtﬁed asa result of expenence, wtll contmue to 1mprove, even

: 'though the quahty xmttally rmght leave much to be desired" (Lrppey, 1974 P 17) S

| Informanon gamed by means of i 1tem analysxs can help tdenufy deﬁcrent rtems Therefore,', L

3
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' teachers can 1mprove the 1terhs over nme makmg 10possrble to obtam high quahty tests
" wnth less effort (Mutzmeks & Denms 1979) Johnson et al ( 1981), claim the goal of a ,

computenzed test item bank is to:

reduce the time an instructor must spend on the mechanical processes
of wrmng, reproducing, and grading exams. .Properly designed and
operating CATC systems allow more time for two of the instructor's most
important functions: selecting exam ‘content and- interpreting student
performance. The _computer can assume the duties of word processor,
grader, and statistician. (p 177 - : "

i

)«-

As a result of using a computerized test item bank the "p'rocess of :student evaluation
should i 1mprove More importantly, Hambleton, Anderson, and Murray (1983) potnt out
that the use of computenzed items banks in creatmg classroom tests can p_otentxally7
" overcome the’ problem of ‘poor teacher traxmng in item wnt:tng by makmg quahty test items o
| more readily available. - o K o -~?"~
) Another beneﬁt can become apparent when tHe item bank is extremely large
secunty access to ttems can be removed Thts can allow students access to items as a -
study atd. It also allows test 1tems to be ex_armned pubhcly_ and thus the community of
users can judge the validity of the items (Zacharias, 1979). |
Ironically, httle, 1f any research has been done on the effect qf use of computers o
:m test development outside of the adaptxve testing area (Hsu & Sadock 1985) Early .
studtes at.Indiana Umversuy (Moore, Prosser & Donovan, 1971) and Umversrty of
Cahforma -(Johnson et al, 1981 Seely & Willis, 1976) demonstrate that usmg a
computenzed test item bank to develop tests can have a significant positive 1nﬂuence on-
student performance: Recently, there have been descriptions of how test banks can help
in the classroom envuonment (Bradbard, 1986 Peterson & Metster, 1983; Vogel 1985)
For example, Bradbard (1986) descnbes a sxmple program written in BASIC whtch can

' assxst the classroom teacher in generatmg tests.

5
i

)



7. _Applic_'a‘tiOn of "Computer‘izedv Item Banks '\
' g Y N

- -

In51ght can be gained by analyzmg 1nd1v1dual cases of how the computer can be |

used to assrst in test construcnon Accordmg to Hsu and Sadock (1985) "Item bankmg _T

—

'f".'-f.»fz_r

systems tend to fall into two categones those equlpped w1th and desrgned for spec1ﬁc set R

: of items, and’ those that requu'e users to enter and store their own 1tems " (p 21) These
two ideas were kept in mind for the followmg rev1ew of item banks ThlS review

’emphasues computenzed 1tem banks reported since 1973 and hsts them in chronologtcal 3

order.

| MEDSRCH |, BN
Hazlett (1973) developed MEDSIRCH wp;chﬂma computenzed item bank for the T
_storage of multlple choice items. 'I'he program was written in FORTRAN and is sttll,. '
: operanonal today (Personal mtervrew, Sept 1986) Punch cards were. used to enter text -
. and data for each question. thty-seven vanables were used to’ descnbe each 1tem )
Examples of these ’vanables are taxonormc level degree of i unportance, educanonal f&vel
drfficulty level blsenal coefﬁctent answer and number of nmes the 1tem was used :
e prev1ously There isevena category which asks if related audto wsual matenal is needed. _
MEDSIRCH allows for the retneval of an item, based on the student s pnor knqledge _
, about the question or no prior knowledge about the questlon >
Toggenburger (1973) descnbed the Classroom Teacher Support System (CT SS)

'.whrch was developed as a jomt pro_lect between Los Angeles Umﬁed School stmct and o

- IBM. The detaals of tlxeC'FSS have been outlmed by Byrne (1976) and Romamuk S

. 'J



‘ approxlmately 8,000 muluple chorce questlons The quesuéns weregclassﬁ“led for retnev

: 1977 p. 115) CIBS stores only mformauon about the quesnon not

~ being mcluded in the bank and items must meet SpCleiC statxsucal criteria. That is, 1tems -

( 1980) CTSS was mmally concetved in .1962 .and-was based on the belte‘!i that ‘,‘
AT ] e
qualtty quesuons are key mstrucuonal tools for any teacher «Imually a: bank of‘teg *. S

o oy &
R . ‘ﬂﬁ

ek w,

1

based on the followmg attnbutés course category, dxffkulty level? behavmral level and ' "

L‘ "‘i..;" e

.the multxple choice quesnon) Furthermore the system alloﬂzs for the automatic scormg T

of i 1tems to take place, by means of an optical scormg device. Teachers order tests by

_'ﬁllmg out & request form and sendmg it to the computer center via the school dlstnct s

‘ mtemal matl system. The tum around time is between 24 and 48 hours "Teachers rate

CTSS as extremely helpful. They state that it saves them time and provides qualtty

materials" ('I‘oggenburger 1973 p- 43)

mputerizgd It :Banking System (CIB
The Computenzed Item Bankmg System (CIBS) was desxgn in Bntam by that
country's largest test development agency (the Test Development Research Unit). The

underlymg premise of CIBS is that a "multiple choice test 1tem may only be cost effective

in the w1dest sense if it can be used on more than one occasron" (New uld & Massey,

e actual quesnon

Questxon are stored on a manual file card system _Thus, CIBS can be regarded as a

mixture of automation and systemauc manual storage Newi items are ‘all pretested before'" oy

PR,
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SOo8d ¢ 6) 1sthe1tempartofagroup S R

also allows for easy refercnce asto how teachers rmght use the bank

are sto@d on the basrs of 1tem charactensucs A data file is created for each item and

* contains such thmgs as:

. . 1) the author the year it was wntten, and the authors own sertal number for the

item. _ | '
. 2) .whmh subject pretest it was in and what item number it carned |
¥3) ‘the syllabus | toprc tested |
4 the skills’ tested - '_
5)v thetypeof'ttem '

7Q most recent uses of the i 1tem :
8) 1tem stausucs '
*-~.:-9) the identity of the key

el A
% -

Test constructton mvolves exammmg whether the item meets appropnatc specxﬁcattons
~

Whemhe bank is large enough a pool of items 18 1dent1fied '\md the 1tems are exammed in

more detatl An opncal mark reader is used to score the students responses. In this way

data for each quesuon 1s easy to manage and records are easy to update The procedure

~:“:a - [ R . .  J
I , . Lo . . . A Lo o .

gL - C -
0’\ N

_ The SOCRATES system (Seely & erhs, 1976 Johnson et al 1981) at the
o Cahforma State Umversrty and Colleges, has been used smce 1974 Itisa st%wxde

network system w’hwh provldes ac¢ess to 11 dtfferent 1tem banks that range from a few : :

Amencan Htstory As of 1981 there were 80 000 test questtons in the SOCRATES .

. hundred 1tems, in some areas, to 10 000 items 1n ﬁrst year chetmstry, and 15 000 1tems mt[_ =




.avarlable) Tests can also be ordered by phomng the central ofﬁce in Los Angeles and the-

tests are delrvered by the school district's courier servxce Items can be remeved by

subject category, toptc code, dxfﬁculty level, cogmtlve Tevel (as deﬁned by Blooms

4.

- taxonomy?and keywords (up to three keywords) The system also aHows for lmked ~

rtems Up to 10 versions of the same test wuh the same 1tems randomly ordered can be

| 4 obtalned

omputerized Question Banking System (COB

Johnson and Maher (1982) developed a Computerized Quesuon Bankmg System

at the Umversrty of Leeds (England) to monitor the Department o%ducat‘lbn s science

program. The computer language they used 10 de51gned the bank was CODIL. Before )

any questions were entered i into the bank they. underwent extensrve rev1ew byi mstmctors

pretestmg, and validation. Each question has a series of label values attached to it whtch T

describe its content, such as:

LABEL Range of Values
- Category =~ - 1to5 =
~ Sub-Category - Ot 4

.Descriptor -+~ 0-9 - defines a limited } Qnge of quesuon types
Concept Region A 'to F (Biology to Physrcs)
Time : time need to complete questions
Year  year in which question added to bank -
Mean score - mean score from trial
Correlation cerrelation with parent sub—category

. Surveys . the survey years in which the questlon was used -
KEYWORDS :

'SY§noesls : o

The inidal i mtenuon of tlus ltem bank swas to store the complete quesuon ona computenzed a

data storage facrlxty Problems resulted when quesuons with dlagrargs or photographs

could not be stored w1thout extensrve cost. Thus amanual file system was used for such

items. Any user is allowed to browse through the bank, on -line. Itcms are’ browsed R

based on specxfic labeled valucs Bastcally, test constructlon works the same as

.'\:,’
-

oo . ~.



browsmg, where 1tems are w1thdrawn from the bank based on specrﬁc label values A

28

pool of relevant items 1s obtained by tlus test construcuon procedure A specrﬁed number_ - :

of items are then randornly selected from thlS pool and a test is generated accordtng toaset

of spec1ﬂcanons

Wi sggnsm Item Bank

The Wlsconsm State Board of Educauon developed an item bank from whtch local‘ |

dlS[I‘lCtS could develop tests mdtched to loca.l objectives (Burke Kaufman & Webb o

1985) The Wisconsin Ltem bank comntains 10 000 ttems for grades 3-12 in readrng,’ |

mathemaucs, and language arts. These 1tems are stored -a computenzed system that has‘

been in operauon since 1984. Durmg the ﬁrst year of op&rauon tests were prowded for‘ '

35 of the 140 .available school dlstncts The ﬁve desrgn specrﬁcanons 1mportant in the

developrnent of the bank were: : R

1)' itementg ) R
- 2) item selection
W

< 3) gtestconstrucnon o o o : e

4) record keepmg

5) : sco_rxng/nepornng

Accordmg to the desrgners of the Wlsconsm 1tem bank these spccrﬁcauons Were"

subsumed under three vanables whlch can be used to classrfy any 1tem bank already in

exrstence or those in the process of- betng developed These vanables are

1. the organimtion and structure of item collection' o L

2. the extent to whrch procedures‘for accessmg, revrewmg and retnevmg 1tems is L

systemauzcd.

by
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. B (.’ . ] . . .
3. the extent of the automation of procedures
| | - L ‘ B

P

As a result an item bank can be cla551ﬁed wnhm a three dJmensmnal space (Fxgure .
Accordmg to the 1ntergretatton by Burke, Kaufman and Webb (1985) the Wlsconsm

Item Bank is located in the nnddle of the three extremes .

. L . . . e -
. B . .

Item

Structure | . el :
. o _Wisconsin

e ' Item Bank

Automation.

’ ,_.@;

co g k : : , : :
Figure 1. Item Bank Space (adapted from Wisconsin Item Bank Case Study)

o "‘

&

For example, in the dtmensmn of ltem structure, items have been rev1ewed to
. ensure that they conform to the States prescnbed standards but many have not ;

/ - undergone field testing and thus cannot be classxﬁed according to. stausncal informatton

!

On the dimension of systermzauon users are forced to follow some spemﬁc steps when
.workmg w1th the bank, but do have some freedom when makmg requests for 1tems '
~
¢ «. Initially the automauon dtmenslon was desrgne%o be on two computer systems. One:
iy o .

"



c

j _ system would handle text and graphtcs and the second would handle data management and
. -Statistics. Only the text and graphtc sectton of the computer Lkem bankmg system has been

' developed Thus the éqtomatton 1s only partlally complete

v . . . C »

Cqmputer Based Trarmng Systems Ltd in Calgary Alberta xs w1dely used by

"".pgstsecondaty 1nst1tut10ns in Alberta, It is run on Drgttalequrpment Corporatron s famrly

~of VAX computers CBTS offers a comprehensrve computen managed learmng

o envrronment with’ such features as cumculum and c0urse organr ‘on mamtarmng

Astudent records, test generatron (1tem bankmg) commumcauons 1nstructor managed

: system and 1ntegranon with a- computer based 1nstrucuonal system ,
& .
on- 11ne or off-ltne

Individual test banks are created for a course. Each test bank holds up to 99- ’
_modules (umts) Each module can hold up to mne objectlves and a maxtmum of 99 :

: questlons canbe stored for each objecttve The syStem can- store the followmg quesuon:;_

: types multlple chorce short answer, true/false essay, and matchtng The mstructor can

enter an algonthm wluch generates parallel versrons of math questtons It has complﬁte" o .'
. test sCoring capabxhtres and a reportmg facﬂtty The system has the abthty to mclt!de' ,

) srmple line dragrams in each questlon Recently CBTS ‘was upgraded to allow specral:"'

« character sets to be mc ed Test i 1tems can be grouped accordmg to the mtended type of

“ test (qulz umt test ﬁnal exam) An uhassrgned ﬁeld is avaxlable SO that users camselect,’f} -
' 1tems based on ‘a charactensnc that is not deﬁned but could be useful such as a cross ’

reference to a textbook Unfortunately, thxs field is only one character in length‘ ;

' Selecnon attn’outes are module Ob]CC[lVC, questton type mtended type of test, cogmttve

:g cdn be done -

A CML (Computer Managed Learmng) system called CBTS developed by

|

level and degree of dtff‘ culty Specxﬁed wetghts can also be assxgned to mdwrdual 1tems Ca
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Identrﬁcatton numbers are autOmaucally &srgned as. 1tems are entered into the bank
Specral msu'uctlons can be specrfied for each ttem Items are llmrted to IO@neS and
-cann.ot be hnked to one another Items can be selected randomly and the system has the |
" abxltty to keep items of the. same type together A very comprehenswe staustlcal analysrs
s avarlable but few mstructors use 1t for anythmg other than dlfﬁculty level (personal
L qemmumcatton J une 1987) Very poor word processmg capabthtles slow down the entry
| and edlttng ofltems . ) |
PETA | »' ST

Nttko and Hsu (1984) developed a very comprehensrve system of rmcrocomputer
programs for the classroom teacher The system called Plttsburgh Educational Teachmg
o vArds (PETA) 1s de51gned to run on Apple II tmcrocomputers with at least 48K bytes of
: -random access memory The system is made up of thfee marn components l) a studen'f

2 &ata base with mformatron storage and retrteval programs (as well as computauonal
h programs), 2) an 1tem analysis component an:; 3) an item bankrng test constructron '
' ‘component The three components are fully 1ntegrated S0 that 1nformatton used in one
_' component can be used in another The student database component can contam up to 10 }.‘

,dtfferent types of ﬁles. such as files concemmg class vanables or ﬁles holdmg vanables

. related to student mformatton Seventeen 1nd1v1dual 1tem analysrs programs are used to

o analyze 1nforrnat10n from the student database component These programs provrde

' mformanon in three areas 1) for 1mprov1ng classroom mstructlon by proy’idmg a '
. e

L summary of class performance and reportmg unusual perfonnances of a student on an

= item, 2) the quality of test 1tems such as 1tem dtfﬁculty level and 1denuf§ai’ ion, of poor ".
_'drstractor mformatton and 3) help in selecttng 1tems for constructmg a tes’f(lltems can be .
‘seleoted based on Statlsttcal attnbutes) The 1tem banktng component tgt made up of. 12 . L

< K]
. - i

qcomprehensxve progmms such as searchmg and retnevmg 1tems specrﬁc cntena e

v ER P |
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and esnmanng propertres of a test based on rtems selected for test. The system rs menu L

- dnven and allows for essay, short answer complenon matchmg, multrple chorce and ,» L

true/ false 1tems PETA is not capable of storing graphrcs, SpCClal symbols or subscnpts : NG

Indrvrdual test 1temsare11rmted1n1ength to 1 4040haracters . s el \

* MICROCAT - R A

MICROCAT developed by Assessment Systems Corporatron rs ‘an adaptrve

. testmg item bankmg system desrgned for use w1th the IBM PC (wrth a color momtor)

The system emphasrzes testmg for both dlagnosrs and mastery learmng MICROCAT

: encompasses the followmg four separate programs 1) 1tem and test development. 2)

- examrnauon 3) rtem and test assessment and 4) test management The four programs

. can work separately or in conjunctron wrth one another ’I'he system is menu dnven,

whrch makes it easy to use. Tests must be taken on-lme and there i is no optron avarlable

1

v for generatmg off-lme tests Hrgh resolution color graphrcs can be created wrth the ard of

o a mouse or wrth arrow keys 'I'hese graphrcs can be 1ncorporat€d into. any 1tem Each

S 'flrtem is classrﬁed by a name consrsnng of one to srx letters, followed by an 1dent1ﬁer of

" one to three letters or: numbers Items can: also be*lmked together as is the case when

w graphs are referred to by npre than one 1tem. The ermre system can be mstalled on a local . ’_ :
. area network and testmg can be momtored from a s1ngle stanon Spec1a1 characters and
_ -‘fonts can be created by means of a font generator Indrvrdual text can also be colored

~.

»"Item response theory can be used for constructmg tests from tlte ttem bank The system

S »‘»also allows for test presentanon programs to be wrrtten m a specrallzed adapttve test1ng

o language Student data fmm each test is stored ina data ﬁle, whrch can be accessed by the

. _1tem and test assessmentprogram : o ,,.' U T
o Although MICROCAT is a powerful rmcrocomputer rtem bankmg and testmg

program 1t is too restnctrve for a typical school classroom Very few schools have the
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» necessary equrpment (IBM local area networks w1th color momtors) to run thlS system

- Furthermore the system is de51gned for on- lme adapuve testmg Few’ teachers have the

requrred basic knowledge of item responsc theory. ‘Hsu (1986) summanzes this pomt _

Tesponse theory into practtce A great deal of effort is still requtred however before '

these appltcattons can be transported from ‘the hands of researchers 1nto the hands of

teachers" (p.. 18)

MtcroTest H developed by Chanot Software Group (1984) isa tmcrocomputer- _

program desrgned for the Apple 11 and Apple Macintosh computers “The Macintosh

’ mcely, "Whoever can [have] access to tmcrocpmputers may have a chance to apply item '

version, Wthh was fonnally evaluated by th1s researcher uses an 1nterface mvolvmg pull -

down menus and a mouse The developers call a file of test ttems a "Test Data Bank',

Items in the Test Data Bank are categortzed accordmg to the followmg attnbutes book

title, author pubhsher chapter title, and questton number Indmdual 1tems are stored '

accordmg to the chapter to whrch they relate Chapters must be created one at a time.

Thts procedure closely corresponds to the pracuee of book publtshers who supply test

questmns based ona parucular book

- One ﬂoppy dtskette is requrred for each Test Data Bank and a. hard disk dnve'

' cannot be used. When mdwtdual tests are created, they must be saved on the same dlsk as

the MtcroTest I program. Three questton types are supponed They are multlple chorce, o B

true/false and free format. (essay) Text editing’ features often’ found in common word S

‘ processmg sxstems are avatlable, but MtcroTest II does not- take advantage of the o

graphtcs capabthty of the Macmtosh and thus dtagrams cannot be mcluded wrth any 1tem o

thferent fonts are: supported but features such as bold underlme, superscrxpt and -

subscnpt are not. gnly one type of font cdn be used for each prmted test No 1tems;’:'§"‘- |
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e stausttcs are stored and tests must be created by retnevmg 1tems from a spectﬁed chapter

Tests can be exported as teXt ﬁles to other‘Word prbcessmg programs for more' |

' vsophrsueated edmng Accordmg to teachers presently usmg thrs program this abrlrty to

- €XPOrt tests to a word processmg program was the best feature of Mlcro'lﬁ"e,st II

E
L

measurgQ P

Recently Loglc eXtensron Resources (1986) released a microcomputer based test

bankmg system called measureUP ka.e MrcroTest II, measureUP runs on the Apple -
: Macmtosh computer. The program is desrgned to take advantage ot"}re Macmtosh user : -

" interface. It is srrmlar to Mrcro'l‘est II in that bOth pull down menus an,d a mouse are

. used Test 1tems are classrﬁed by objecnve Each obJecttve must be assrgneda umque |

1dentxﬁer of one to mne characters (letters or numbers) in length and saved w1th1n the test ’

‘bank file. All 1tems in the test bank ﬁle Wthh relate to the same objecttve are further; S

: 1dent1ﬁed by a sequepce number' a maxlmum of 999 1tems can be classrfied wrthm each-j. o
‘objective.: The program allows test bank ﬁles to-se the ma;umum dtsk storage space' -f}

vavallable (hard drsk or floppy drsk) Test ttems can be created and easrly modified | psrng

the same full screen edmng features normally found in word processors avatlable for xhe

Macmtosh MeasureU‘P allows graplucs to be stored within elther the item stém or %

altemanves The progtam also supports. specral fonts symbols and character formattmg % "

features such as bold !ﬁtalrc superscnpt and subscnpt 'Ilhe followmg rtem typ%s arc_

'_: avarlable. multtple chorce, true/false and free format Mlmmal stausucal mgn'natron can':f

- be stored w1th each 1tem However, thxs mformauon must be entered manually The date- - §

- of the last revrsron of each 1tem 1s automattcally saved Items can be hnked to one

: another MeasureUP also provrdes a comprehensrve database thh boolean operators.'j.. B

| ?._'Whmh can be: “SCd f°\earchmg and. retncvm' items from an ltem bank file For»l'_’-'

o fexample, items. can’ be selected by objectwe, seq } nce numbcr :text m exther stem or'

) ‘(.
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altenlattve, keyword specral notes e} tered along thh each item, statlstlcal mformatton .

and quesuons which: contam pl Tests can be easrly assembled (vra the data-base

. 7*
B selecnon feature) and items can vrewed before placement in a test. Multtple versrons ofa

N test can’ ‘be pnnted with the i 1tems tn the same order and the altematlves scrambled Test N

directions, alor

w1th footers and headers, can also be‘ mcluded with each ersion of the

¢st. Items can be both exportg,d to, or importe_d-'frogt, ?oth X

urces Thrs feature a1ds in -
i "J',,: o -

0 mpaubtltty wrth exlstmg computenzed nen’banks and h’tlps to prevent e drudgery of

o retyptng items in order to make them mto a rm‘:asureUP 1tem bank file.. -

therlan tw k.

Advances in mlcrocomputer technology have allowed for the development of
mtcrocomputer ngtworks. Baker (1984) descnbes the development of a natlon-wrde test,
scormg and repomng network i in the Netherlands, where each school is bemg equrpped

_4 with 1) a desk top card scanner 2) a rmcrocomputer w1th dISk drives, and 3) a printer.
After tests are completed by: the students the answer cards are scanned locally and the
results stored on disk. Through the use of a modem these ﬁles are later transferred toa
central computer After the tests. are scored thei 1tems undergo analysrs and the results are. .
transferred back to the school where they are pnnted on the school's pnnter Accordtn g to
Baker (1984) thxs allows for the companson of tests and 1tems on a larger more
comprehensrve basis whrle at the same time, provrdmg teachers wrth ﬂexxbthty to modtfy ,
mstructlon based upon qutckly obtammg results. Detalls provrded by Baker about the |
' System are sketchy and mcomplete There isno me:tlon as’ to how /d,w(lﬁr\_e the tests are”
actually constmcted For example 1s the test down loaded from the central computer in -

4
ﬁmshed form, @;r do the teachers make up these tests from a ngen set of questrons

provrdedfromacenualbank”~ e | S

2
.
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8. Important. Features of ‘Computerized Test Item Banks

R 2R
P ki e
3

Cm

As descrtbed in the ltterature revrew features of computerlzed test item bank‘

' systems are extremely drverse glauve to therr function and desrgn Many Iarge mamframe -

i

compiner ttern banks can store thousands of items (Brown 1982) Some tmcrocomputer '

v systems however store less than 75 1tems (Deck Ntckel & Estes, 1985) The Portland

"Test Item: Bankmg System (HathaWay, Houser & ngsbury, 1985) and the_

B , Computenzed Quesuon Bankmg System (Johnson& Maher 1982) store 1tems by means.

- _of a manual ﬁlc systern, whereby the descnptron of the 1terns is completely computenzed -

| ("Pnney 1973) e S .' ,.%'-_i

Computenzcd test bankmg systems should be capnble of handlmg spectal symbols'

which are often required i m test questions, such as those that occur in- cherrustry (Vogel

- 1985). Unfonunately, most systems, whether mtcrocomputer or marnfrarne are not'

v'capable of handling specral symbols or of stormg graphxcs (Baker 1-986 Byme 1976 ’

Hrscox, 1984 Johnson & Maher, 1982 Nrtko & Hsu, 1984)

Some teachers only use word processmg programs. to create and store test ttem}(

_and to develop tests (Collms, Ellls, Ftske, & Genco, vl985) For example the'v‘ SRR

5 Educauonal Support Services . at Eastem Mame Medtcal Center used a word processmg
4

program IBM Dtsplaywnter, so that "all current test rtems from the nursmg courses. ,

[could be] stored on drsks and pnnt-outs were avarlable for faculty use in constructlon of A
' -\

' tndrvrdual tests" (Colhns, Elhs,Fiske, & Genco, 1985 P 349) Problems can arise ©

. because the number o£d1$ks resmred to. store test rtems mcreases qmckly, thus potenually

becormng deﬁcult to rnanage In the case of word processrng programs teSts are often

*



YR

: created by re—entenng items or by cuttmg and  pasting 1tems from other ﬁles Accordm g to» '

Bardbard (1986, p. 261) the followmg are some of the drsadvantages of usmg these

" methods to develop tests: 1) the procedures are often ttme-consurnmg and curnbersome 2).

duphcanon of effort is prevalent 3) errors are mtroduced where there were none before

_and 4) muluple coples of the same 1tems are produced, therefore storage space is. wasted -

As a result word processmg programs often lead to more work in developing and storing
‘test 1tems . e |

Curtis (1972) pomts out the i ‘importance: Wthh book pubhshers can have in item
development since many tests are bemg developed around speclﬁc content covered in
" certain textbooks Accordtng to’ Baker (1986 p 410) "the current Uend is for these tests
to be stored on a floppy disk accompamed by rmcrocomputer software for the selecuon

- and printing of the appropnate test" This feamre is often be overlooked when item

clasmﬁcauons schemes are developed

Johnson and Maher (1982) recommend an audit tratl be: developed in tracmg the -

- revision of i items. Newbold and Massey (1977) pomt out that it is important to momtor

i

'test items by exammmg features such as who wrote the items, where were they -

developed and when were they developed These features should help to gutde

vadmtmstrators in 1mprovmg the bank (Newbold & Massey, 1977)

Mrllrnan and Outlaw (1978) developed a computenzed test item creauon program '

where items are created thrpugh the use of prevrously stored algonthms These questtons

are often referred to as formula generated questtons (Ltppey, 1974) or parallel test

questtons These formula generated quesnons allow for repeated testmg, pracnce exams :

control of cheating, make -up tests, and tallored tests (Mtllman & Outlaw 1978)

‘ Furthermore, storage space can be greatly reduced since one program can be used to -

L develop many questions.

Lot



anht and Bell (1984) emphas1ze that items should be drawn from a test bank _' }

" based only ona cahbranon scheme That is, “item cahbrauons are obtamed by applymg a

. probabrhsnc model for what ought to hgppen when students attempt an item” (p. 333).
Other wnters also emphasue the need for items to be mcluded in a tfst based on their -

, s@n.stxcal propertres (Baker 1973 Hambleton, 1984 Hathaway, Hon)tser & ngsbury,'
| L 1985 Nelson, 1984) Valxd and rellable 1tems can be effectrve in trackrng student '_ :

performance (Johnson & Maher 1982) or.in establlshmg cutoff scores for a program
whrch requlres a spemﬁc level of achtevement before certification (chg. 1982) |

A variety of questxon types' (multtple chorce short answer etc) prov:des

"ﬂexrblhty to an item bank (Denney, 1973) On the other hand the smaller the number of

- types of questxons the greater the sxmphcuy of system desrgn and opcratton Byme

(1976) pomts out that the time *reqmred to score and analyze test 1tcms wrll increase as the

numberofttemtypesmcrease S S '

Computenzed 1tem banks usually 1nvolve the storage of 1tems accordtng to

o predetenmned item. attributes (Stodola, 1974) CI‘SS in Los Angeles uses six vanables to,; N
~'store 1tem charactensncs (T oggenburger 1973), whlle MEDSIRCH uses 57 vanables 2

(Hazlett, 1973) Atmbutes usually vary from assrgned attnbutes attnbutes whxch are

_. 'mtnnsrc to, or. 1mphcxt in, the quesuon 1tse1f" to-' measured atmbutes, attnbutes which are

dependent upon data collection from actual use of the 1tem" (Muxzmeks & Denms. 1979 o

p. 18). The followmg asmgned and measured attnbutes were 1dent1ﬁed by Mu1zn1eks &; . .-

R Denms (1979)

: Assigned _attributes:'_ - S e _
L 1dent1ﬁcation number S ] « estimate of item difﬁculty , -
. equestion. °locau0nmthecumculum B
- scomrectanswer . - . *keywords
*.wrong answer(s) - e guidelines for gmd.mg the questton

_-subjectmat_ter T 'commentsaboutthequesuon - "

,);“



~ecognitivelevel -« references to related matérials
* name of item author - » instructional objectives
'« question type - - * CTOSS- reference to other characterxsucs
Measured attributes: -
. d.lfﬁculty mdex

» discrimination index (this may depend on the type of 1tem)
» effectiveness of distractors .

* number of times item was used. oy

» last time item was used ’

* previous version of the item o

* time required to answer the item (on-line' or off- line parameter)

2

In general a nﬁ?nber of 1mportant features ex1st whrch computenzed item banks'

should i mcorporate if they are to functlon successfully Items should be categonzed using

a meanmgful cla@srﬁcauon scheme The classification should not center around qurck and

36

casily retrievablé; items (Hsu & Sadock, 1985), although Hambleton (1984) and Hiscox

(1983) point out that thlS feature is 1mportant on rmcrocomputers Instead, proper
‘ /

' classrﬁcauon sheuld e;nphasrze the quahty of test 1tems (Wright & Bell 1984) This wﬂl v

ald in the constructwf more valid and reliable tests (Hsu & Sadock 1985) Many of . |

{ s
the attnbutes rdenuﬁed in t}'us section, or in the prevrous sectlon could be-used in a

- classrﬁcatrbn scheme Maljy item banks use classrﬁcatron schemes based on ObjCCthCS or
toprc (umts), add stanstlcal propemes Hiscox and Brzezmskl (1980) pomt out other

' classification scherq S. These schemes often center on the subject matter of the item 1tself

. J

15 :
In essence, the cl srficatron scheme wrll focus on the purpose for the bank and the local

: Settmg (Estes & Aner 1984)

: 5 |
An 1tem banking system should have the abrhty to analyze item and test data ThlS )

- requu'es the necessary equrpment, such as an optrcal card reader, to carry out test scoring

and reportrng Researchers in the early 1970s reahzed that 1f thlS feature was nOt ‘

: 'automated and easy to use the teacher would not calculate item analyses by. hand o

o (Denney, 19733 A number of mlcrocompmer systems are capable of thlS procedure -

‘t } .
- a
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(Nelson, 1984 Deck N1ckel& Estes, 1985) Due o the vanety of item data whtch can B

be. obtamed the system should be flexrble enough to adapt to teacher needs (Hsu &»'

Sadock 1985) Unfortunately, this 1s still a. difficult goal to accomphsh on most.',

rmcrocomputer systems (Nltko & Hsu, 1984)

-The item bank should. be easy to maintain and update 5 This. means iterns should be

easy to create, modify, store, retrieve, and delete The powerful edmng features often :

‘assocrated wrth word processmg systems have shown to be very beneﬁcral when edrtmg

- items wrthm a bank (Collms eral., 1985) As Hsu (1986 P 17) has recently noted “a
good i 1tem bankmg system should be equrpped wrth such [word processmg] capab‘lhty" :

- Furthermore, computenzed 1tem banks should perrmt the storage of i 1tems with associated B

vdxagrams (Burke Kaufman, & Webb 1985) There have been a number of attempts to
deal wrth the graphic problems on mamframe systems (Denney, 1973 Stodola, 1974)

" The Wlsconsm item bank whrch uses an expensrve Xerox Star system, successfully uses_ )

graphrcs w1th1n xtem text. (Burke, I§aufman, & Webb 1985). Early mtcrocomputers .

- suffered from lnmted technology and asa result programs desrgned for those machmes S

, made httle Or no use of graphtcs Hrscox (1983) pomts out these early programs often- )

" mcreased the workload involved w1th creatlng graphrcs for a test ercoTIM (Vogel

1985) has specral character sets’ avarlable to graphlcally represent chermcal structures, but. x

“this feature 1s strll resmctlve A number of recent rmcrocomputer programs have'

. successfully mcluded gfaphlcs w1th test 1tems this mcludes MICROCAT whrch runs on:’ -

. . the IBM PC, and mcasureUP whrch runs on the Macmtosh

Another feature of a computenzed 1tem bank has to do thh the generanon of tests :

: ‘Here Iis 1mportant to k°°P n rmnd Weber's (1984) pomt, that the development of an xtem""

) ,Jf»l\t"?hplpon Tests should be generated in conjunctron thh the atthbutes whtch are assoc:atedr | - _
WIth each rtem That xs, 1tems wﬂl be retneved from the test bank based on spectﬁc e

L _bank must be done m eonjuncuon ‘with the test. development process, _whtch 1t must _ "



' cntena or upon a logical relatlonshlp between two or more cntena (Hambleton 1984)
. For example a person could first search’ the test bank based on specxﬁc general cntena

(e. g objective), and then funher narrow the search by selecung 1tems based on statrstrcal'

' cntena (e.g., item dtfﬁculty) Test generatmg features of,ten mclude the abﬁxty to. revrew.

~an item before it is, placed in a test, allowmg the user to specrfy the date of the test and |

33'-". _

specific 1nstruct10ns for the students productron of answer keys the abrhty to order :

| 'and/or reorder items before the test is pnnted, and the ablhty to adjust the page 1ay~out

~ Afinal feature which seems to be overlooked in the l1terature is the abthty of the

_ system to accept (1mport) 1tems from other computer systems and programs Recently, '

word processrng systems have been used to create and store 1tems (Collms Ellrs Fiske,

ol
& Genco 1985).. A computenzed item bank whrch allows items to be 1mported without

havmg fo retype the items, could save users a tremendous amount of time. This procedure L

would usually involve the use of a data’ transfer system, such as phone modem or local ”

area network 'I'here are a large number of exxstmg item banks from which quahty items

can. be obtained (Brzezmskl Powers, Tamura & Hlsc0x 1980 Dawson 1987) For. |

~§
example textbogk pubhshers are begmmng to supply tests and test 1tenu,stgred on ﬂoppy ‘
disk instead of mcludthg the matenals in'an mstructors manual (Baker 1986). Somev _
. -programs can. be purchased wrth correspondmg 1tem banks already developeo (Deck 'v

Nickel & Estes 1985) As Hiscox (1983) states reuse of these external i rtems can have '

- economic beneﬁt because of the savmg on item development costs

Presently, few rmcroeomputer software packages exist (if any) whxch mcorporate e

all of the above features (Hambleton %l 984) Programs have been designed to do many of' L

these features separately, but the problem of mterfacmg these programs is often very

' dxffltu]t (Baker 1986).

£

. . :
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9. Considera_tlons' in Desig’ning a Computerized '_I‘es_t Ite:m' _‘Bank

. 1

The precedmg review of the hterature has summanzed the purpose for tesung, the
development of qualrty exams, how a computenzed item bank mrght help teachers ..
.vanous applrcauons of exrstmg computer systems, and features whlch are generally:
.present in a vanety of computenzed item banks - These are all tmportanét) aspects that need '

"o be consrdered when selecttng a computertzed test 1tam banking system that meets the

Y

'needs of the classroom teacher

Baker (1986) outlmed two approaches whlch may be used when employmg a
. computenzed test 1tem bank m the school env;t'onment The ﬁrst 1s a decentrahzed '
approach, in whrch tmcrocomputers act as st?hd alone item- bankmg systems Thts :

~ method. has two advantages in that it allows the classroom teacher easy access for test

constructron and teachers can develop a persdnal feehng of ownershlp Tﬁ'e dlsadvantage o s

////

control over the 1tems that wrll be used Item banks created by tndtvrdual teachers or-__' -

. .1nd1v1dual departments wrthtn the,, school may contau'r' "varymg Ievels of quahty and'

uncertam commonalnes across the cumculum" (Baker, 1986 p 408)

The second roach to 1mplement1ng an ttem bankmg system is that of'

%77 : O :
centrahzatton‘ Each mrcrocomputer can. act’ as terrnmal whrch can be used to download :

i pools of 1tems from the large centrally located mamframe In thts way, tests can be
;,A'created locally but quahty control of ttems can be marntatned at the centrahzed locatron |

' “f(Baker 1986) Nevertheless, teachers can Irkely manage an 1tem pool tallored to. thetr' -_ )

- g2 : uneeds far better than any centtal office bureaucracy, eSpecrally stnce teachers make dmly '

A deCrsrons m response to local objecttves, changmg school envuonmcnt, and the drfferent LT

L ~’"~:‘-‘»}-"'abrlrty levels of thetr students Therefore, a centraltzed approach to computerrzed 1tem‘: i

bank may not be the most approprlat"

'?i On the other hand fpr a @Cﬂtrahzed -

sy



computenzed 1tem bank to work teachers need the necessary tools (appropnate

B rmcrocomputers and software) to successfully construct tests

havc tried to develop guxdelmes for the desxgn of aitem bankmg system Accordtng to .

Arter and Estes (1985) Estes and Arter ( 1984) and Mtllman and Arter (1984) o

Mtllman and Arter ( 1984 pp 323 327) de31gn cons1derauons related to. the development

g of a test item banking system can be broken down mto a number of specrﬁc categones ‘

ﬁ’}'here are a number of 1mportant quesuons associated w1th each of these categones
<.

-]

1)

)

Quesnohs related dJrectly to the ztems themselves Hcre thc focus is. on the '

| extent to whach the 1tems are acqutred or developed Such concems are,

40

-

should the teachers develop their own 1tems or use items developed by others" L

' Whtch types of items are permltted" How large w1ll the 1tem collecuon be"

. How will the items be rewewed before placemcnt mto the bank"

Other quesuons relate d1rectly to the cla551ﬁcauon scheme used for the items. LT

4

'»Concerns in this area center on, the way subject matter should be classxﬁed

; ) what mformauon about the ifem should be stored in the bank, and how the =

bank is managed s the capacrty large enough for updatmg items- and'_ -

classxﬁcauon schemes‘7 Can dtagrams or. specral characters be stored w1th the-

| -easyrecall? R o

2)

_The second category concerns how zests w111 be assembled adnumstercd

scored reported and evaluated. What parameters exist to control item

[

o test? Can sconng keys be generated” thl stausncal data for both the test and'
'-thettemsbecalculated'7 ST " D R Tt«

“oay

The thtrd consrderatlon 1nvolves Wthh item bankmg system to use. Will the

system be’ commerctally acqutred or W1ll it be pnvately developed" What

- item or must they be stored separately‘7 ‘Can items be linked to other i items for

’sclectton” How much control will the user have i in fonnattmg and prmtmg the -
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oA

software and hardware features are requtred (e g lf a mtcrocomputep is

. . ehosen what hmrts w1ll there be on type of text srze of the bank graphtcs,‘

. and test development optlons)‘7 Will users requlre specral trmmng" Who will :

have aceess to the system and what level of secunty is necessary" ‘

4) 'I‘he founbgasrderauon 1nvolvesdetermzn1ng the way in whtch the system g

wzll be used. 1s a funcuon of the bank to 1mprove mstructxon" Is the bank' -

tntended o store 1tems‘7 Is the bank to be used in ceruﬁcanon exammatxons"

Y W1ll the bank be used to define cumculumperformance"

‘ These quesnons can help: deté‘mme gutdelmes from which a rmcrocomputer test 1tem

bankmg system could be bullt

If computerlzed test 1tem bankmg programs are to be used as tools for teachers o

1mprove classroom mstrucnon develop quahty tests, report student test results, and

- evaluate student learmng, then senous consrderatton should be glven to what classroom o

- teachers need The cnterla for desrgmng rmCrocomputmg testmg software for classroom
| teachers must center on the needs of these teachers

; "As a result Hsu and Nltko ( 1984) pomt out that

%

. if ‘tests and otheg' sessments- are to be- used to mform a teachers -
‘ classropim ifsgyctionss 'decisions, they need to be linked closely to the.-

dai] ActsS N fid Sencher, rather than to the. broader, ‘developmental
goals by which:y gre educational enterprise is to be judged. .

or not, must haintain'thg ability to accept teachers style of testing if they
are to impact on daily-in
tools must be teacher-oriented and, at the same ume, assist the teacher to
focus his or her instructional efforts on students. Although the technology .
. may be teacher-oriented - in its mechanical Operations, the outcome of using
-+~ technology should be to increase a teacher’s capacity to be public-centered, -
..A microcomputer innovation must. be designed, therefore, to facilitate a -
.- -teacher's role as a teacher. One: conse .of ‘this orientation is that
-+ - computer- technology must be desi ' 3Sist a teacher xp making.
- decisions and must not make.decision  teacher. . tviews the -

-teacher as the responsible instructional agent. ‘Because the teacher isin . |

- charge; the technology should be designed to adapt to the teacher's -
. individuality, rather than requiring thé teacher to adapt to the technology. . -
) One 1mphcauon for eomputer software desxgn that follows from the '

el

‘programs, whether they are microcomputerized .

structional pracgges. . . [N]ew technglogical - & o



: cntenon of adaptablhty to teachers needs is that computer software must be _ ‘_ ¥
- capable of being used by virtually any teacher. .., . - [TThis teacher- L
~ ‘oriented, pupil-centered, user-friendly point of view about technology: .

: [suggest] ways 10. desrgn computer-assrsted classroom testmg system S

(p. 16

‘ 'I'he goal is’ to use exrstmg technology to "facrhtate a teachers role as a teacher" (Nnko &-' B

i Hsu l98%p 378) Knokvmg the de51gn consrderattons 1nvoLved m the development of -
. ¢ e

. a mlcrocomputer test 1tem bank can help to successfully unplement it mto the classroom R .

_’ For example in the 1n1t1al de51gn phase of Hsu and Nrtkos (1984) PETA prognam s

o classroom teachers were asked what features they thought should be mcluded in the

' vsystem

o Anf 1mplementatron of the rmcrocomputer in the-elassroom envuonment shonld IR

dtmlmsh the teachers workload rather than 1ncrease it (Baker 1986) Early researchers,' '

'sucn as Denney (1973) noted that any level of i mnovatton must allow teachers to begm at,_'. :

" : the1r own professronal level and grow as thetr Sklll 1mproves There must be an -

‘ evqluttonary process among the teachtng staff wrth some usrng only the pnnted tests o

~

produced by the progmm and others becommg mvolved wrth the darly operauons of the._ »

©osystem. ,

) 0. Cbnsideratio'n's_ in Chbbsing":af Computeriz'edfslt'ern\'l'}'ank”,.-"',_ B
o e s S

et

What sort of computenzed test 1tem bank programs are presently avarlable for use - " - "'.;

in the classroom env1ronment and do these programs meet teachers needs” The prev10us '

) '_"thterature revrew focused on both mamframe and rmcrocomputer test 1t5m banks |

| .Educatxonal researchers sch as Hsu and Nttko (1983), Ju (1984), and Deck, Nrckel and S

-Es.cs ( 1985) developed 1nstruments to assrst m the forrnal evaluatton of exrstmg 1tem ' f o .

ot banks For example Hsu and Nrtko (1983) surveyed 56 rmcrocomputer software,, .

- packages whrch assrsted m tesnng and found only 18 packages capable of 1tem bankmg



cc e

L .Of those 18 packages, 11 were capable of pnntmg tests and of these, only one had an

. 1tem analysrs feature Hsu and Sadock (1985) refer to a survey camed out by Ju (1984)

" in- whrch a. "USers evaluatron form was developed to assist’ teachers in- Judgtng

- amtudes of teachers rather than the pamcular features of the test wem bankmg system.

o m1erocomputer tesnng atds Th1s form 1s somewhat hmrted because it exammes general e

In a comprehenswe study, Deck Nlckel and Estes (1985) formally evaluated 18 '

Co rmcrocomputer test 1tem bankmg software programs (a recent hterature search done at.

b'.Northwest Regxonal Educauonal Laboratory 1ndlcated very few addmonal programs e

o ,[personal commumcanon, June, 1987]) These programs were meant for elther the Apple S

e II 0r IBM PC, and °°5t anyWhere from $20 to $2400 US To assrst m thxs evaluauon.'.;j- ‘
Deck Nlckel and Estes developed an. mstrument Wthh outhned the maJor features usually

- assoc1ated w1th computenzed 1tem banks Features of these rmcrocomputer 1tem banks 3

' 1tem bank mrght have 2) 1tem ‘bank mamtenance how easy is 1t to edlt and mam

o .1tem bank 3) test assem‘ﬂv what features are present to mdgn the construcuon of atest, ..

B R TN L

- .were grouped accordmg to srx Jcategones 1) 1tem bank descnpuon general features thef'_-'f. :'-f_ :

L 4) adrmmstrauon and scormg are features avaxlable for analyzmg tests and 1tems. 5) .

B student record keepmg, and 6) ease of use Table 1 has been developed to summanze thef R

";'results These results show that there 1s a great deal of vanatlon in ex1sttng_ .

rmcrocomputertest 1tem banks y o
B i -'-:;37"' T '

Table 1

-~

Summary of Results Obtamed fm:jbeck, Nlckel and Estes (1985)

Item Bank Descriltlon " D lmn Bauk Maimcnancc
L Features W # out of 18 _ -'Featuru L # out of 18
Maypurchaseltembanks .5 T Creae and edit items 17
RN Usevanousresponsefomats S A ',.iUsefull-screenedmng 5 ;:.
.. " Link:text passage toitems ~ ;" .. 5§ .0 . ¢ ,;Storeusagehtstory ‘ G o
"o Swreclassification scheme .. 0 8. . 'Calculate item stausttcs IR S
-~ More than 4 lines in itém stem N - D SR



o Tablel(contmued) o

- _Features st 3#"‘7 T _# out of 18 Features . § out of 18 -
¥ Select by item number - , 137 . Administer teston-line . . w9
. "Selectrandomly - RN 10 .. Supportscammer . . .. _0.- .
o Selectbyclassnﬁcauon ;-.,’j S 8 s Computertotalsontest 8
Print multiple forms " B T A 'Determmeobjecuve mastery 2
Supportspecmlcharacters 4 . : :

- Features " R # out Qf 13,, AR

--one Wthh best ﬁt the nceds of the "average classroom teacher Y

" Student Recordkepglng

l-'Use Factors . ‘
-Features .~ - # out of 18 :

'._‘ Use objectives approach VT Comprebenswe manual SR § R
'-;Usegradebookapproach 5 .U .Easytouse . - s 12
. . R R ’Reasonableperformance ' llv
oo AEPY
o .»"- ,?’ v

More recently Broduer (1986) formally evaluated featunes of severtrmcrocomputer, '

| test gcneratmg programs, Brodu?-s features were catcgonzcd along the followmg Imes =

1) hardware requtrements 2) 1tern pool sxze 3) ltem constructton features and 4) test‘ R

4formattmg features As was the case in the other evaluatlons of rmcrocofnputer test 1temv o

. Rl

: banks, Broduer also found vanatton among the dlfferent programs As a result of the

E vanatton m the features found in avallable 1tem bankmg programs «(t is dlfﬁcult to select'

Cun'ent development of computenzed test 1tem banldjngﬁystems 1s Iargely bem g

: o done on nucrocomputers (Hsu & Sadock 1985) Funhermore it appears that httle or noﬁ, o

: research 1s ever done bcfore a computenzed test;rtzetm

f,

. marketed (Deck & Estes, 1984) Accordmg to Hs Sad k (1985), there are three- "
. 9 ogA

B _-reasons wh tlus has~occurred 1) ttmm 1s,ve um rtant macom etmvc market thus
Y. g PO P

. i ), -
delays rcsultzng from market surveys wxll mqrgase the cost 2) technology is changmg at

Dt"'

. “such a rapxd rate, the system must be mar}tgted dulckly orit wﬂl become obsolete before it

il
A

$ ‘n‘tarketed and 3) users are often SQr

‘ mated by thc technology that they fatl to realtze L |

] . ~

L

+ " Tegt ¢Mssemply. - S AR Admmtstratzon .and _Scoring ‘- .. sl

i destgned devcloped and :



i _1tern banks, concluded that the utihty of jm 1tem bank can be "t’naxtmtgd-if ‘ ‘he, desxgner o

T JP TR g

4 . R o T C. R v

,\_/

Estes and Arter (1984) m developmg gurdelmes for state and local computertzed

(2=

e ’_knows in advance what features users gant what features actually wrll

P
~v,..

'_consult ingl desrgn phase, how to estabhsh credrbtlrty, what tum—around ttme is needed

'"'_bankl'- (\, . ‘5) To Hate the only prelnmnary study to assess \élhlch features are

4111mportant in mrcrocomputer test banks was camed out by Pme (1986) at Anzona State

o - ) Q._ oo _;:‘ o {, , ' .. ‘ . T "\v‘

.."._

Prne s study focused on testmg at the umversrty level in the faculues of BuSmess, s

: 'Psychology, and Nursmg* Twenty-seven features of mrcrocompute‘r test uem bank

H L

| L programs were evaluated by professors (total N = 48) to determme whtch would be most\

o useful in the current tesung srtuatrons These féa‘tures were grouped mto ﬁve categones

I ,test preparauon formats teSt ttem types, test assembly methods, ferms and ltrmtatronq: ofa

. test generanon and other mformatton stored wrth test 1tems ReSults shoW that 97 9% of _' s

ea,WhO tO" o I

1 - all respondents use multIple chorce 1tems 50% use true/false, and 95 8% want pnnted' |

3 s

~of of each 1tem before placement on the test A dtfference in subject areas occurred m the L
= assernbly/selectron method wrth 60% of the Busmess 100% of Psychology, and 22 2%'._.54-‘ ;.f o
o '. : of Nursmg mdxcatmg they select ttems by chapter Selectxon of 1t&s based on obJecttves i

- _ :Psychology (0%) Other drfferences between sub)ect areas occurred in selectxon of 1tems‘ | ‘;

. Busmess, and 20% m Psychok)gy Most respondents (60 4%) deve10ped tests that L ;

L ’» tests rather than on-hnc dehvery on computer A ma]onty (75%) want to revrew the text'.' 4 L

. ':..:was found to be 1mportant in- Nursmg (72 2%)!‘ but not so i Busmess ,(8%) and :

: 'based on content, wrth the 1mportance level varymg frOm 88 9% in Nursmg. to. 36% it

- ranged between 50-100 rtenﬁ Fmally, although 81. 3% of all faculty members felt that

B stausttcal aJ“il)'srs is rmportant only 50% of the faculty members selected test nems basedf e

B ~7_.‘_'on 1tem dtfﬁculty level ' 1%-



‘f;,ts d.lVldcd mto two sectlons The ﬁrst sectron is concerned w1th general 1nfotmatton o

e'.

s -selected geographtc locatton For this study, a fourpage survey quesuonnmre and a- one

LT e

e - RESEARCH DESIGN

Thts éhapter descnbes how the present study was conducted The firSt sectton L
dcscnbes the development of the mstrument whtch was dev1sed to rneasure the study R

questtonsr In sectton two the sample and. setttng are addressed and the procedure for data’, e

aﬁélysw are presented.

o

| L Devél’opinent_ of the Instrument_

“ ‘ Borg and Gall (1983) pomt out that survey research can prov1de data to help

’\pred1ct educatlonal needs" (p. 405) Furthermore, use of surve}' research by a

a - »questtonnatre provrdes a fea31b1e method by whtch to obtatn the vxews ofa populatton ina

l

S : 'page cover letter were developed (see Appendxx B for copy of survey) The quesuonnmre‘

1 co;llecuon is descrtbed Fmally, data preparanon and the methods used for stausncal "

L.
\

-

L .whrle the second sectlon focuses on ratmg the level of 1mportance of 1nd1v1dual 1tem bank- o

G features In the ﬁrst section, spemﬁc responses requtred etther a wntten statement or a L

e ‘checkmark from the respondents In the second secnon of the questtonnatre, a four-pomt -

o

R _-Important

. mcluded the folIowmg categones

e Vety Important

v.‘°SomewhatImportant» Lo E

%6

| _raung scle was adapted from the Survey Research Method (Mason, et al 1983) and_




e .NotIrnportant R SIS
" -DontKnow o ' o ) L

'.h . The "Dont Know categqry v@ an addttxon to the scale and was - 1ncluded for those

iR 3 teachers who de not unde&anﬁ the accompanymg statement or d1d not have the."': .
b 'expenence on whlch to base an opuuon Aamonal space was provxded at the end of the
questlonnarre for any‘comments mdmdual teachers rmght wrsh to make None of the L

f questtonnaues were coded w1th any Specml markmg to ensure that anonymlty of '_" R

' reSponses was mamtaxned

o
4

- Deyelopment of the.c{uestionnalre was guided_by seven factors.' o

. 1).

- vanous features presently avatlable in most computenzed test 1tem banks e

2)

R

Relevant mformatlon was obtamed by rev1ew1ng the lrterature regardmg o

- The hterature rev1ew focused on. computenzed test 1tem banks whrch run on. A‘ _
| erther mamframe computers or rmcrocomputers Tlns helped determme what" i

- 3 features mtght be 1mportant ina computer—based test ttem bankmg system. E -

iem banks Ge. CBTS measureUP MICROCAT and MICRO'I’EST n) S
' Tlus allowed tlus researcher to' have drrect expenence wrth each system and o '

'provrded some msrghts mto the problems that teachers mtght face m S

| _dev'el?opmg tests wnth these computenzed test ltem banks

3)

o personﬁcommumcauon w1th teachers and helped the researcher in twoi‘_f PR

. q . : : i » e .
"Infonnanonu was obtamed from classroom teachers who presently use B

F

‘computenzed or manual test banks Thrs mformanon was obtamed by s



’respects a) the umque approaches each teacher uuhzes in orgamzmg tests and g

L -1 test questmns were outlmed and b) the quesngns used in the quesnonnarre@“ "

o 'were reﬁned so that they would be conc1se and%'easyitd;tinderstand.

Cay
o made by Borg and Gall (1983),

T SR ',QN

-3 &

The followmg format recommendauons for questtonnalre developrnent were .

. L

: a) :Make the quesuonnaJre attractrve, use colored paper ‘
b) 'Orgamze and Iay out quesnon so the survey 1‘3 easy to read
c).j Number the quesuonnaue tterns and pages ; S
d) ",Bnef clear mstrucubns, in bold pnnt o |

| '.e)‘. Orgamze quesuonnarre mto a loglcal sequence so related 1tems are ) . g
jgfoupedtoget}ter T :’i,‘"; L ."_‘: '. '3’ S

' f) Begm with a few non—threatemng 1terns o | v 3
g) ;Shon 1tems are preferalie and techmcal Jargon should be avorded |

" hy _-Avord btased or mlsleadmg quesnons o .

| "Although these are srmple and stra1ghtforward guidelmes, they can greatly. S o

9

_ mﬂuenCe the retum rate of the questronnau'e (Borg & Gall 1983)

t

.'Theﬁfth factor fi the development of the survey questlonnarre was the '

L ’_theoretlcal basrs on whtch the featuge categones were deﬁned The features" .

L4

- f were comprled and placed mto the three categones ztem structure

C systemxzanon, and automatlon These three categones are based on the

| theoretlcal dlmenslon used i in the development of the Wrsconsm cornputenzed E | a

B test ttem banlong system Some features overlapped from one d1mensron 1nto_ N '

o~



.

I -lndrvxdualteacftercommentsaboutanttem S e

L Average complenon time per item -

' .. . Author or source of 1tem ‘
'_ o -Dtagram canbemcludedaspartoft.hestem\ ‘
_ - Dtagrams can be included as a pan ofthe alternauves ‘

; 1B Avatlabtltty of spectal character sels (symbols. eg Z)

- Cross reference of 1tems 10 audto vxsual matenals

- A senes of items: lmked or assoctated thh one spectﬁc ttem, (e g three quesuons relatmg oa dtagram)

another dtrnensron but were placed in only one dtmﬁon For example.
, although course, umt subJect ob,becnve and cogmuve level could have been'
| _'placed in the 1tem structure dtmensmn they were placed on the systermzatxon
A‘}‘.-drmensmn to. avoiﬁ repetmon and to keep the le'ngth of the survey wrthm'

n ,reason The followmg features were selected as unportant for each of the
three d1mensrons | |

FaE a) Item Structure (See Flgure 2)

. Avarlabrhty of character enhancements (e. g bold 1talrc. underltne. outlme, geript,subscﬁpt). o

. Crossneferenceofttems to spectﬁc pages in textbooks R DR S
. Assngnment of teacher specrﬁed wexghts to ttems (how many marks is the i ttem worth)

. Items grouped accordrng to the mtended type of test (e g quiz, unit exam, final)

Parallel sumlar 1tems eneratedb com uter "'. :

R, B Eigure 2 :Features Categ'oriaed Accordmg tothe DiruensiOn: lt'em'St'ructnre' o i

'_ :' b) Systemtzanon d1mens10n was broken mto the followmg two parts 1)' .
B : features related to selcctmg 1tems from the test ttem bank etther to ;.
- _,revrew the 1tems or to create a test [See thure 3], and u) gene?alf‘ i
| 'jfeatures avatlable aftcr selectron of test 1tems from the bank has been o :'
: v' “A"made [See thure 4] i



~fl+ setect by, reference to book or book chapter

§élect by toptc (Um%

-Selectbymstrmuonalob)ecuve B S N
. -Selectbycognmvelevel ’ SR _: .. ‘. o - ' A '

_ .selectby item tyge (eg: rnuluplet:bbnce,shortans eémsv & Y R & ..}'.‘ ,

-Selectbydxfﬂcult?lewel J NS \% e R D

A Select by drscnmmatton index

It Select by unique tdennﬁcauon number @ Dﬁnunlbe‘r)

1 Select by vnsual'inspecuou of items on computer screen .
. Sclect ttems randognly e R

e

-Selcctbykeywordsmstem , . DA o o ' A
’ -Select by keywords m altemauve responses o N o ;:j PV
: -Selectbydragramusedmstem .; AT

« Select by dragram used4n altemauve responses

“ e Select aIl items in the entire bank- forg nting

* P )

- Figure 3. Features Categorized According to the Ditnension:’SySPemization p_drtI o

lon
o c) Features in. the Automauon dunensron deal wnh those features that are

automaucally mamtamed by the computer (see Frgure 5)

.)(

T ‘6) : Thc smth@ was valldatton of the survey msu:ument by a panel of experts

Early versmns of the quesuonname were developed and rewewed by " number -

of professors wrthm the Faculty of Educanon at the Umversrty of Alberta andf ‘, N

an Educanonal Psychology PhD graduate student speclahzxng in testmg and

measurement The questronnatre was then rev1sed on the basrs of the: .
responses and comments recetved Once revxsed the questronnaxre was pre— .
tested with’ srx urban area hlgh school teachers, from s1x acadermc subject

areas (Englxsh Socral Studtes BlOlOgy: Chemlstry, Mathemancs and , o

'\1 ¥



' Physms) Quesuons whxch thts group of teachers felt were ambtguops were

. then rev1sed to ehmmate thls amblgmty

SO Easy edrtmgofttem text - R E
* Easy edmng ofttem graphxc . : A R
« Selecta prevroitsly used test. - " \\\‘ '. i
i Dtsplay a copy of the test befon;e pnntmg = L '\.'\' .

» Provision for specnal dtrectlor&o be mcludedwnh dlfferent test séttons RN s ,' -
. Generate asetof tests where dtfferent ttems are usedm each of the tests generated but based on same v
i E Generate a setof tests where the same e items are used but the altematwes arescmmbled

Cienerate 3 set of tests where the same 1tems are ased butthe order of i items is scrambled

‘ I « Keep together 1tems of the same type (e g. all muluple cho:ce items together)

B Keep together items on the same topnc _

'” -Ablhtytoreordanemsbefompmung R % L ' g
-Abxhtytohavespecxalheadexs&footerspnmed o L -
' e Abthty to modify page setnp, lme spacmg and margms o . S '
A vanety of fonnats for numhermg questtons
« Print answer keys for all versrons of the test
« Ability to merge to ether dlfferent test 1tem banks )

CE thure 4. Feamr_e_s.'Cate_gorizged Accordi'ng‘-to the D,ime'ln‘sio'n:-Systé'r'm_'zat'ionpartll_l' RETR

7) The final factor was a carefully desrgned covermg letter that accompamed the _4 S
N B ‘survey mstrument. ThJS letter bneﬂy stated the purpose of the study It also
' ,mdlcated that the teachers responses were 1mportam in determmmg whlch
e ,. o mlcrocomputer 1tem bankmg system would best smt thetr needs A deﬁmuon

o ) "of a test bank was provrded As an mcentxve. the letter mformed the teachers

S that a free demonstrauon of a mlcrocomputer test item bankmg system w0uld
.

. W »
Y ;beavmlabletothematalaterdate. '

T }\“:.: "';;%, ".,‘ L R :‘:_4. l ‘ N : _'Jv_' i .



Rb

‘It + Distractor infonnatjon

-__O

- ||+ Means for high, medianand lowgrowp
|l Number of times'regonsetoeach item was omitted "

- A umque 1denuﬁcauon number should be automaucally asngned to eech rtem when itis. placed tn the

. A record of prevrou;s versions of each item should be mamtamed by the computer (modrﬁcauon Iustory)
I Date of last revision for eachitem - ‘ ‘

| M Number of umes wch nem ‘has been used in. other lests
. Lastdatertem wasusedonatest '

: e Securlty access by password s

e thﬁculty level ‘

. Dtscnmmat_xon mdex _

%w e

 Figure 5. Features categorized according to the dimension: Automation

2. Description of the Sample

LR

The intent of this study was to focus on hlgh school teachers from the academlc

.
.,1.

.04.1.

areas of Enghsh Socral Studres, Blology, Chemlstry, Mathemancs, and Physrcs 'I‘he_. .

reason for focusxng on teachers of acadermc rather than non-academlc subjects at the hlgh’ -

\

schoos Jevel, was twofold ﬁrst, tests are often longer and more dxfﬁcult ‘to make up in

these sub_\eet arcas because a great deal of course content is covered (Alberta curnculum :
gmde), and, second, the 1983 re-lmplementatmn of the Albena Grade 12 Dlploma exams - - '

has placed a 'at deal of stress on teachers from' these subject areas Teachers are bemg'

i

judged on thc~ basis of thelr studcnts scores (Kolmes, 1983) Thercfore, thrs researcher'}

perceived l.t a computenzed test 1tem bank was needed more 1rnmed1ately in. these subject o

areas.

=



' u -The subjects for thrs study were hlgh school classroom teachers from four urban .

,' Alberta school d1stncts Only one hxgh school was avarlable for surveymg m each of two’ S

i

pirt crpatmg m the suwey (See Table 2)

A Pnor to drstnbuuon of the questronnalres, the exact m;mber of teachers m each of -‘ R

&

these hlgh schools who taught in the academtc subjeCt areas was not avallable to; the i

e researcher To ensure an adequate sample size prowsron was made for teachers in subJect L

4

 areas such as Vocauonal Educauon and liusmess Educatron, to be 1nvolved in the study -
o ‘_ The survey quesuonnarres wene dlstnbuted and collected in the followmg manner _ _
. 1) School drstrxcts one and two were contacted by phone to obtatn an esnmate of S

the number of teachers avaﬂable for the survey An appropnate number of "

survey questxonnaires was then forwarded to the schools by couner The .;f’ o

A

t pnncrpals at each of these schools then ~placed the questtonnarres mto the

‘

' paruerpatmg teachers marlboxes The cover letter \attached to cadh survey_ >

| quesuonnatre specxfied h

- l t7’n

) Jv“:‘v

2) e method used to survey the:fbur hlgh schoolsm school dxstnct three were- .

sxmrlar to those specrﬁea for school dlsmcts one and two ’I‘he only excepnon |

was that the researcher personallTy dmpped bﬁ' and plcked up the surveys at the -+ -

Pamapatmgschools . SRR e e

@sued completron date of the survey, along wrth a‘ i o

: .. By phoné ..nd the completed'_ ‘f“f-




3) 'I'he survey of seven hrgh schools m school dlstncts four was carned out wrth' "
the support of the computer consultant and the supervrso; of curnculum:»_.'“
- studres in that school In thrs case surveys were drstnbuted to each school by ‘ |
N the school drstnct 's computer consulsnt via the school dJstnct s 1ntema1 marl;'

| ‘system In addmon to the covenng letter attached to each quesuonnarre a
_supplementary letter was also sent to each. hlgh school by the. computer‘ . u
consultant mforrmng the prmcrpal of the study Thls supplementary letter -
' 'specrﬁcd how the quesuonnalres should be dlstnbuted (see letter in’ " E :
‘Appendrx A) Pnncrpals of part1c1pat1ng schools 1n th1s dlstnct were phoned
. ‘by the computer consultant to remmd them to collect and retum the completed

| .survey quesuonnarres -

Table 2 outhnes the re.Sponse rate for ;he parncrpatmg school dJSU‘lCtS SR
| v | Table 2 |

\ Response Rate

TSthool L Namber o Teaem Gunenne Response

__District -~ of Schools - Available © Completed . Rawe%
T eyl 25 12 4800
- S 60 ', . '__v3_9; e 65.00
f ’“2&5 SN 101 4697
380, 199 56.85 .
- ’7;&‘“{ R e |
3. Data Preparation’

I I
& ¢ =z
W, e

‘In the general mformauon section of the questronnalre (Appendrx B) questlons

ﬁve through elght were coded wrth numenc equx%en@%‘g that mferenual staustlcal v |
: -7 O '
‘ techmques could be used with data All responses to thcse quesnons were assxgned o

| mteger values in ascendmg order begmnmgfvi'th pne and endmg w'ﬁh the number of the. _' "

- E

! c', t Ty
LR . RS



o final response The mtegers were assrgned in ascendmg order etther

foo e

c ¥

v .. . . PR
LR L j,-

’

[ Y

fdescendrng orderrather than ascendmg order " o .‘.' . '.: e
..

- ~that a response of "Very Important" was a5’51gned a score of four "Important" a score of E

one The "Dont Know response was treated as rmssmg data and, therefore, had no B

" "‘_ ,numenc equlvalent assrgned.

Quesnons 11 to, 65 whtch dealt wrth 1ndmdual item bank features, wer, v.acored so

¥rom top to bottom P
. or left to nght, dependmg on the crrcumstance Quesuon nine was; assrgned va:lues in

' three, Somewhat Irnportant" a score of two and’ “Not Important" assrgned a score of.



L 4. Statistical ,Provce'dures”ahd Avna‘lygi,sv.

o

Kerlznger pomts out Lha[ frequency analySrs is. a vaIuable method of expressmg

‘j'.'_results obtarned from survey research (Kerhnger 1979 pp 1§1 157) Therefore e !

e percentage scores are reported for quesuons 1n the aeneral mformatron sectron of the

R quesuonnatre Means and standard devranons are used to descnbe the responses gtven for

- | those quesuons concernmg features of a computenzed test ltem bank The pel:centage of '

s 1nd1VIduals~1nd1cat1ng "Dont Know 1s reported in a graph A t~test Was used m cases" 3

' .mvolvmg two group means and an analyms of vanance was used to test for srgmﬁcant B

- _Scheffe tests were apphed to provrde specrﬁc compansons between gmups 0 determme | -_'

| \' : vwhlch groups 41ffered srgmﬁcantly from each other = :' 'v *'_'f. ﬁ

L gro{— mean dlfferences in cases when there were more than two groups Post-hoc

Accordlng to Kerlmger (1979),‘"factor analysts 18 an analytlc mCthOd for

'-‘detenmmng the number and nature ot the vanables that undcrhe larger numbers of

3

0

' fvanables or measures It tells the researcher in effect what tests or measures belong‘_, o

together——whlch ones v1rtua11y measure the same thmg, m orher words and how much E

| they do" (p 180) In this’ study, factor analysrs was used to fmd groupmgs of the

’

features found ina number of computenzed test nem banks

L.



- " CHAPTER IV
- 'ANALYSIS' AND PRESENTATION OF RESULTS -

. B . T : ) : vr ' o

The presentatron and analy31s of the results has been dmded mto ﬁve secttons

- Th° ﬁrs‘ Se°n°“ Pf°"1d°5 a descnpnvc view of the charactensqcs of respon{bents Thc s

: second section focuses on the ratlngs respondents gave to features of a computenzed test < "

e \1tern bank sectron two s drvrded in two parts the teatures whrch teachers foundv?'

‘- 1mportant, and the propogon of teachers who responded "Don t Know" to these features. .

I

Sectlon three makes compansons between subject areas, to determrne lf sxgnrﬁcant__‘_}:.,_,y-., o

) dtfferences are present Also in tlus secuon three, specrfic quesnons whrch wereif,'j~ e

: rdenuﬁed as bemg 1mp0rtant in thxs study are analyzed The fourth scctlon descnbes g

-7

T '-‘nurnber of the open ended comments made by the teachers Sectton ﬁve empIquactof_. - .

4

- ;analysm to estabhsh factonal vahdlty of the quesuonname 1tems

L. Characteristics of Respondents

R

i

" Out of 350 quesuonnalres drstnbuted 199 were completed and retumed Thls}-j___, i

- .» ‘-represents a«rcsponse rate of 56 86% Table 3 outhnes the frequency and pefcema ge of-_ e

: quesnonnarres recetvcd from eaCh htgh school subject area Propnmonally, teachers -

' vfrorn the- Mathemaucs subjcct al‘ta retuméd}’_
' _(24 12%), the lowest was from tcachers che Spgbnd Language subject arca (1 51%),,

- one questronnarre was retumed w1th no subject area spcmﬁed
. K4

.o R I A L. . . RO

1.

'\h."ghest pyrcentage of quesuonnatresv."i R



X }' | _.construcnon vaned as follows 38 78% of thc teachers had no such: courses 41. 84% c

Table 3 : o /
Quesuonnarre Retum Rate by Subject Area

. Subject ArgA A No__f Teachers

-~ English - ' o133 o e 16.58 . ."“1';.,..'1"' .
: -SocnalStudres [""._39f o190 0 e
: _‘Chemtstry SRR ¥/ o 854
Lo Math o 4 L 2412
CPhysies o a2 o Te03
'Secondh'mguages SO o3 18
- Business SR o 8 . S 4020
- 'VocauonalEducauon 7 oo 1106
~Unknown - S U . .50 . \
" Xotal T -199--,_;' 100,00

. fOne questlonnalre frorn the Engltsh subject area was dropped from the survey because the

B reSpondent d1d not adhet‘e to quesuonnalre guldehnes'

The 199 teachers in thrs study who completed the quesuSnnarres‘ had taught an

' average of 15. 94 years Mathemathrcs teachers had the hlghest average number of yearS . s

: ,;of teachtng (18 79) The number of unrversrty COUI'SCS taken Whlch focused on. test S

had one coﬁ’kse 14 29% had two courses, and 5 10% had three or more courses The‘
types of tes‘mtems whrch teachers sa1d they used on thetr tests vaned accordmg to the 3 5
- subject area in: which they taught Table 4 shows the percentage of different test ttems |

'used in vanous subject areas. Overall, teachers tended to use. mulnple chorce (44 45%)

' and short answer (33 29%) test 1tems the most



. English - . 4134 7491 - 21.63 5.22 0 17188

oo 1035 1se4 . 1902 S8 - 3691

IS

_ N 'liable 4 . )
Percentage of Test Item Types used m %ﬁ'erent Subject Areas

N EREEEC “Fill in . Multtpl» ' T Short .,"True el
:_sgkie'c,t L Essu the Blank -Choice - Matcth answer - _False Other
31
- 8.00 -
. 676
: l..-l'0 -

e '

B :

- Social Swdies . - -21.54 590.:»'; 4513 - 474 193
- Biology -~ - .7 250 313 - 6781 . 63 . 2531
- Chémistry 0 - 000235 6412 v; 29 . - 3294
cMaths T 21 7209 3542 '--_:1‘.45-11 . .59.06. .
Physics 000 42 5792 000 - 4167

Mo T171 497 _“44..45 .}‘;-z'.s7' "-.-'33.-2'9

In general respondents (73 11%) felt that more than ﬁve hundred questtons

hOuId be ava}lable in a test bank About half the teachers m Socml Stuches (52 63%) o

| ."fand exactly @f the Blology (50%) teachers mdlcated the need for more than 1000 3 ;'I_:""' . ':;

quesnons ina test bank Most teachers gave tests contammg between 20 and 99 queeti'pns«-

L (see Table 5), thh Just over one—-thtrd méhcatmg they gave tests thh 50 to 99 questtonsn

The teachers tended to g1ve tests appmxtmately once every tWO weeks (see Table 6)

. 'Respo'nse-“,' _
Between 10-19. 19 VR ¥ 1) S _

- ‘Between2029 . - —~ - 43 A6 s S

5 Between30-39. R L L B TR

~ Betweend049 = R032 T 1649 e AR
‘BetweenS099° " Tt g6 . o S A

- Morethan 100 = = '~ 1. L _

. Total- - " - 194" " " " F100.80. -

0
-

e Nole’ 198 quesuommrec wuerettmedhptsomeeonmmed mxssmgdatat‘orcerwnnems
SRR
.



Table 6

Frequency of Gtvrng Tests

"“Response

__Percentage - .

w0 onceaweek . - - . . 38 1959 -
o 7 once every two weeks. | .. 86 4433
' : oneecverythreeweeks 460 23m
once-a month - RN - AT 1237 -
' *.Total. R ..“1_94‘. - 1‘00ﬂAw S

- hQucstton 8 asked what type of

| The results (see Table 7) mdrcatgd thg%i“ 45% of the teachers have some expenence wrth -

a aeSt rtem bank whether it be manual ona rmcrocomputer, or on a ma‘rnfrarne computer

T Table7
Type of Bank Belng Used

Response - - No. of . TeaChers Percentage
notusingone . .. .. T 72 36.55 °
manual item bank ~ - 106 ~.53.80
‘microcomputer ittm bank = . 17 8.63

mainframe itembank - 2. 1.02 .

: 100‘.&

Total =~ 197"

A marjonty of teachers (66 16%) mdlcated'
very useful (see Table 8) %rtly two og

' /
_ nem bank (elther on a mainframe. compuier or, tmefocomputer) did not rate the use of a-

| ‘computenzed 1tem bank as very useful.

-

T,

* Note: 198 questionnaires were returned; put)gmc contained miSSing data for cetain iterns, ‘ -

v

yStem the teacher was usmg (or had Used)-' i

¥

5

.
Y, . .
. m'@ 4



| | | Usefulness ofa Computenzed Test IteYn Bank

5 very useful VTR TN 6616 T e
S ‘somewhatuseful TR . ] ¥ SRR R
" limited usefulness .. 130 6
. don'tknow ' 0 10, . 505
RS Total =~~~ " 198 - 100.00
: Over half the teachers (63 45%) 1nd1cated that they had used a word processmg program

. _
,'_lonacornputer J . l,_'-- IR

by

.. Response =~ -No;Jf-szeachersf"--- Percemtage - . .-
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) To determme wh1ch features were either 1mportant (score of 3 on the ergr; sc’ale)

A

or very 1rnportant (score of 4 on the Ltkert scale) for each dlmensron (Item Structnre;

N standard devrauons for features in’ each d1mensron were compared Means falhng _]llSt
: below 3 0 were combmed wrth the con'espondmg standand error of the mean, to deterrmne

s ,1f they extended beyond 3. O The followmg results were obtamed ;
| 1) thure 6 prov1des the rneans and standard dev1auons for ratlngs of features m’.v

4.

-

above a mean ) %@d the d1mens1on I;em Structure

2) --The drmensron Systermzauon was dxvrded mto tWO parts. thure 7 presents '

'the ‘nean raungs, +- one standard devrauon, for the features used m-

the drmensmn ytmcture ’I‘able 9 presents those features rated at or_ Lo

exammmg the item bank Features rated at or above the mean of 3. O in: pa.rt I R

of the dtmensmn Systermzauon are presented m Table 10

Sy

- 3) Part IT of the Systenuzauon drmensxon concerns those features necessary 1n' :

generating a test. Fxgure 8 shows a comparsron of the mean ranngs, +/- one'

: _ lstandard devrauon for those features Table ll 1nd1¢ates the rnean values for ’

» " the features in paxt I of the dunensron Systemrzauon whrch are rated above the_ L

meanof30

' 4) A comparsmn of mean ratmgs, +/ one standard devratton for features 1n the B

Y

dtmenston Automauon s presented m thure 9 The features rated at, or-_ L

' above, thc mean of 3 0 are show m Table 12

t ot
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. "..A.iFigur e Megns +/- 1 SMWDewanons for the Features of Dxmcnsnon tem
e S{ructure s

SRR % S |
T 1. L e . _'_ Table 9

- _ Quesuons wnh Mean Values Above 3 0i in Dlmensmn Item Structure .

o : . --“" : -‘c" “" - ,-'.-" R | ~. N

. S L S

u'estion # 'iz.‘- o e Statementt IR | Meéﬂ-,-" |

v‘*'_’l'2v; Dnagrmncanbemcludpdaspanofdwsmn ) ’j'_"j' ".’ - 3.0‘2'1 S
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r $ o (eg..threequwuonsrelaungtoadmgram) T

v 23 Parallcl(sxm;lar)nemsgeneratcdbycomputer ' SRR | -3.05**
B T IR : . R
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Figure 7. ‘Means +/-.1 Standard Dcwauons for the Features of Dlmensmn
o Sys:emzzano:z Part I
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/ " Tablel0 . et
. '» ».-“/ vv o ‘ o ,!", 3 {,‘.".r
~Questions with Mean Values-Above 3.0 in Dimension Systemizarion Part I .
. ' : . / . o . . ) -7 e ’94 . ’ . 7 .‘\‘,

Q'.ueSkior‘l.#- R ~Statement L _  4;- =_ Mean
% [sdedbyopieny Lyl Cae |
s Selectby msn'ucnonalobjecuve ,, el 330 ]

. 26 Lo Seleclbycogmnvelevel : Co -‘ Y S A 3.03 |
.27 , Select by nem type (eg muluple chonce short answer etc) - " 3@ -

S8 Selectbydlfﬁcultylevcl pe e B _' e S 312

81 [Select by visual inspection of itéms’on'coﬁiputcr screen. - . 318 |,

e . N . c . o >

;oo
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Figure 8

39 40 41 ?2?3

44.-45 46 47 48 49 S0 51 52 53 54 -

QuesnonNumber e . R

. Means and +/- 1 Standard Dev1at10ns for the: Features in Du’nensxon
Systemzzanon Part 1/ -

Table 11

Quesuons wuh Mean Valnes Abovc 3 0 in Dunensmn Systemzzaaon Part 11

uestlon #

Statement L T Mean

39
40
a1
R 43

47

48

49

s

- 53
54

lcst secnOns

itéms together)

I' Easyedmngofuemtext _ " L - ) 1 341 |
l Easyedmngofnemtexl E _' o '  3.07
Selectaprewouslyusedtest] T B | , R R 3.04.
: DiSplayacopyoflhetwtbefereprinﬁng.'v - ,' - N S 344
‘Provmonforspecmldxrecuonstobemcludedwxmdxﬂ‘erent Rt | ,3.25;:;'
Generate a set of tests, whemdxfferenutemsaxeuscdmeachofthe | 307
genmtedbmbasedonsamccntena o S I
Keep wgether mems of Lhe sametype(eg allmuluple choice e _ .3.26‘

-Ke'ep-tosc@'et items on ;he samewpxc . ) | | e | v3.l‘4

| Abﬂi;ibmf&i’ieme'befmpﬁnﬁng o 3
. Abnlny lo modlfy page setup, line spacmgandmargms S - 304 '
| Print zﬁfswer keys forallversnons of the test - 339

i

e .

A Pnntanswe:keysforallvemonsofthetest o _ | '73.'20.5
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Automanon

T T = T L T

58 59 60 61 62 63
: Qucsuon Number -t

- Table 12

64"

, Questions with Mean Values Above 3.0 in Dimension Automation

65 .

Means and +/- 1 Standard Dewauons for the Features m Dlmcnsmn

. |Question #

St'atement :

Meah

61 |Difficulty level

62 Discrimination index

55 . |A umque identification number should be auLomaUcally assngned
: to each item when it is placed i in the i item bank .

60 . 'Secuntysaccessbypassword

Ta

"3.05**

3.1
333

306"

" . .

** Note: Mean was combined with standard error of the mean



Flgures descnbmg the pcrcentage of respondents glvmg a ratmg of "Don t K n ow"._z- S

to the questlons concernmg 1tem features (11 to 65) follow The graphs are set up in- ..

r;exactly the same way w1th the percentage along the verucal Y~axts and the correspondmg o

"quesuon number along the honzontal X-axls Flgure 10 shows’ the graph of teachers'

' respondmg "Don t Know" for the quesnons ClaSSIﬁCd as belongmg to the dxmensron Item T

’ Strucmre ‘The percentage of teachers respo,ndmg "Dont Know" for those questtons

2 classrﬁed as belongmg 10 part I and partJI of IheNilmensmn Systetmzauon are represented |

'm Frgures 11 and 12 respectlvely Flgure 13 represents thdse teachers respondmg "Dont -

Know" for quesuons classrﬁed in the dimension: Automanon Generally, Enghsh teachers .
responded "Dont Know ~more often than any other group, as ts mdrcated in all four, '

graphs In certain quesnons (29 30 35 36, 55, 62) over 35% of the Enghsh teachers' o

,selected "DontKnow R ‘ o
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Of the 26 teachers most srmply re—empha51zed the 1mp0rtance of some of the
: *
features presemed in the quesndnnatre Specrﬁcally, these were as follows the ability 1 0

store &stﬁtems easy revision and on-screen edtttng" randomtzatton of 1tems on a test;
. ]

randomrzatton of drst:ractors w1thtn an 1tem rearrangc quesnons generate dtfferenttests '

t

for the same Ob_]eCIIVCS secunty Spec1al symbols; item’ analysls graphtcs hard copy of

bank and abrltty to have more than one type of questton on a test. Allthese fe.ttures were

: 'menttoned in the survey questtonnatre
Several teachers rntroduced features&hrfwefe not present in the questionn"

One téacher suggested the need for a'feature that would cohvert muhtple chorce test i
» ’ =

into short answer questlons or vice versa /(notheroteacher Suggested the mclusron of

‘A . - —
standardrzed forms, siich as those used in accounting Another feature suggested for a.

4 . s
(:omputenzed test itemn bank is the fac111ty to recogm;?duphcate questions in the bank
| These three features were not menu’oned in the survey questtonnatre ‘
| The other comments were qutte general, They tendCtl to reflect the teachers
' enthUStasm for a computertzed test item bankmg system, One~e vacher suggested that. for a-

computenzed uern bank to.be useﬂrl a large numbCr of items must be avmlable Iwo

' dethyals stressed the 1mportance of having a computenzed item bank that is compafabTé

g W’l[h mtcrocomputers presently in the schools. AnOther teacher rdenttﬁed the. fact that .

» ~ .

.

¢

many typographrcal eITors are ‘made durmg data entry. Also, there are often ‘errors in -

A}

questions relattho specxﬁc content One of the most interesting commcnts was provided :

by a teacher Who had expertence w1th test bankmg Software on a matnframe computer
- The teacher stated "I don't ltlge using the mainframe item bank for a couple of reasons, one
is the turn around time 1t takes to get a tes(and second, is the lack of control'1 have in

'makmg changes to the 1tems I want to use”.



. -
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~§, Diménsionality of Questionnaire':lte,rns

s

"85

In thrssecnon the- quesnons pertarhlng dlrectly to features of a c‘yx{utenzed test -

\
litem bank (quesuon 1 1 to 65) were analyzed usmg factor analysrs technlques The goal\

- was to explore the Vahdlty of the concept of placmg 1tems in a thnee.drmensronal space

a‘&tor analysrs aIIOWs these xtems in the questxonnalre to be put into a more manageable

form, by reducmg the large number of 1tems mto “smaller and more COmprehensrble'» .

_ dormuns Q{erlmger TW p. 179). Items whrch are hlghly correlated with one an0ther

’ "Tshould load more heavlly on the sa//r?e factor The followmg three pOlntS were consxdered :

‘0

hetore the factor and1y51s was done

L) Only the 55 questronnalre 1tems (vanables) concemed with computenzed test -

e . . .

nem bank features were mcluded

2) of the 198 quesuonnalres retumed only 86 contamed complete data for all"

' only these were. mcluded\ : ' EETR
: «‘\ar

- ’%) Cattell's (1966) Scree test for detemumng the number of factOrs was used to |

obtam frve factors these accounted for 48 46% of the total va.nance

~7

Table ‘>7 s@ws the commonamcs and five factors for questlonnim'e items 11 to 65 thch
resulted from a Vatimax rotatlon The astensk 1nd1cates the htghest factor loadmgs

Drscusswn of the results of thls factor analysxs appears in chapter five part III e

~

: : o R ¥

questron’s {no missing responses or no. Dont Know responses) Therefore '
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v - Table' 27 #o -
i . . 2 R - . - . . C o B
. Factor Analysis of Questionnaire Item Concerning Features of -'»Cogapu(e'rlied' Test ll:m bank
Question?# Commonaltiés Faciyr 1 Factor. 2 ‘Factor- .3 Factor 4 _Factor 5
S 27 T4 -07. v 36, A6 v 33 s o :
12 A6 4 08 .07 01, -.06 ~ 87 - C
- 13 69 09 08" 12 00" Paer 81 :
4 .45 .04, -.05 12 104 S~ b§ A
15 - 39 34 - -.07 29 -04 . 13# S
16" 1139 .09 - 40, L -7 =
17 53 - 16 s .69 o6 g A2 - .
‘18 ” 38 .02 - 61 .10 -.00. . =04
19, 24 16 .08 05 .y .48 - 07
20 24 00 .04 .08 <35 34 - 08, v - Y
V2L S 18 48 08 5N 1‘ .
22 - T - N 33 21 -.24 32 AW
2. 280 26 00 .03 21 T
24 45 > .66 ~.09 . -.07 3y 0y b0l
25 41 15 .02 10 56 o 26 N
26 .66 .07 12 .09 - 19 07
27 139 < 50 -.35 13 .05 07 4, .
28 .59 1.14 10 .19 12 .05
29 .59 .26 14, .26, 66 06
30 62 .02 .51 .26 54 01
31 - 32 .35 . 37 .18 -.05 17
32 28 s 29 =, . 33 .02 <021 ’ 19
kk! .60 .40 . 64 .08 14, & 09
34 .66 © 32 . .73 .08 % 12 08
35 .47 A7 . 57 17, \ - .05 29 -
36 .60 NENE-1 72 16 . -.00 19
37 482 .02 - 68 - .12 .05 14
38 .24 22 .37 10 \ A5 16 *
39 .55 .59 .04 A2 .26 34
. 40 .51 - .28 16 12 .18 . .Y
© 41 .48« < .46 35 .20 26 A7
42 . .48 ~— * 66 .04 .09 A2 13
43, .55/ ‘ + 65 .25 .02 - 13 25
44 41 - 39 .28 .23 .29 24
] 47 0 * .46 22 .45 -02 - -.09
46 63 . . 56 32 .46 .06 .07
47 .52 . 66 .07 .14 .07 24
48 .50 68 .07 .02 19 05
49 62 - L1 A1 .23 .24 00 L
50 39 < .49 19 22 -.07 SR E R
s1 .44 . 49 02 - 34 -.04 ’ 30 /
52 .34 % .26 119 + .46 13 057
53 .45 s 64. ;.05 .05 14 A3
54 . 43 33 23 + 48 20 7 . 09
5s 47 .00 . 320 33 50 10,
56 .64 16" 24 « .13 - 01 16
57 67 ‘ -.04 31 ¢ 75, : .04 08
S8 60 . .05 . -0 . 73 .20 s
59 S1 .01 31 © 66 .02 ar
£50 35 35 . - 38 .27 .os‘f\ v 09
- 61. .44 27 -.07 . .52 18 .25 .
62 . .57 .44 -11 . 49- .32 11
63 54 32 04 s 49 ‘a5 05
64 .57 - .38 -.03 + 56 31 A%—J-n
65 .56 . 44 - .11 + .50 27 .. AL
) Com, Var. 27.44 20.85 20.85 -16.76 14.10
Total Var. 13.30 10.11 10.10° O 8.12 6.873
& N
3 F:... '
\ b 2 ‘
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CHAPTER V —
»” M

3
-

DISCUSSION, CONCSU‘S.JQ}{I(ANb RECOMMENDATIONS .

o

. ', Thts chapter is d1v1ded in two sections. The first sectten contatns a discussion of

the analysis and the second secuon presents the conclusmns and recommendauons

¢
“

" 1. Discussion of Results

. —

Tht; dIﬁCUSSlOﬂ cIosely parallels the presentatton of results in chapter four. The

ﬁrst part of thtshdrscussron mterpretS the results that pertain to charactenstlcs of the
‘ \respon’dertts (Chaptpr IV,‘ Sectton orte). “The sec0nd part of thl_S} dlscu551on focuses on
" Sections two, three’%h;d four from Chapter v, and addresses the purpose of this study.
The ﬁnalA part of the d‘i"‘scussiOnvevaluates the rcsults obtained from Chapter 1V, Segtion
“five. | | | .

PartI QharaCtensttcs of Respondents .~ .

v

The 56. 86% respon;e rate in thig studv (see Table 2) is consrdered fatrly good for': '»

survey research (Kerlmger 1973) Howcver there is a c‘oncem that perhaps those

lcachers who completed the quesnonnalres felt more posmvely about computers than those
-teachers who did not complete the questiorinaires: The higher response rate from
Mathematics teachers (see Table 3) maY have resulged from the fact that these respondents

are in a subject area that is closely ass001ated with computers and these teachers have more
e»qpenence with computers (Vogel 1985) ’I'he total number of questLonnatres given to
teachers in the mdlvrdual subject areas“Ls not knoWn Thus, itis. possrble that more

leachers in Mathematics than in any of lhe"o‘t_h_er lﬂleIdUBl_SUbJCCt areas may have received

87
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1

the questronnaue 3 Thef,‘respOndents vgho returned the completed questronnanres B

-

represented a faxrly expenenced group of teachers w1th an average of 15 94 vears of T .

e

teachmg expertence Thls 1nd1cates a potenttally hlgh level of expertence in thc :

development of classroom tests Furthermore most teachers ‘lave bad one or more R

umversuy cdurses in test constructron (61 ’73%) thls mdlcatCS an exposure to the methods'
R >
%mvolved in developtng a good test."

kX
¥

I Results from the survey 1nd1cate that the teachers in the sample have a strong need

for a computmzed test itemn bankrng program (see Table 8) These results are conslstent )

"N\

' Wl[h the S[udy by Brown, Anderson and Louth. (1989) w-hlch states ‘that most Alberta T

”~
' teachers* would welcome computenzed help 1n

COmputenzed item banks would be of beneﬁt to thé achers surveyed because 63 92% of

lh\. teachers adrmmster teSts at least once btweekly see Table 6)
Y .
ltems used by the teachers in. the sample were one of these two itefn types When

analyzmg academic subject areas on an 1nd1v1dual baSls over 90 00% of the teachers in .

1

Blology, Cherrustry Mathemaucs -and Physrcs use a COmbmanon of muluple chOtce andi ’

Shop answer types (see Table 4) Over half the PhysrCs teachers (57 92%) and OVer two
thtrds;ﬁzf{ the Brology teachers (67.81%) and Chemistry te;iCHeﬁS (?4 12%) use muluple‘

chmce test items. Unfortunately, qualrty multlple Chowc 1tems e often d1fﬁcu1t to- |

\",-

,develop (Chelu & Elton, 1977 Newbould & Massey, 19%)." Gf\'en that teachers

eveIOpmg tests Furﬁhermore,

Mot teachers use multrple chorce and s'hort answer questrons 77. 74% of the S

i« w

L n -

", generally use short answer and mult1ple chorce ttems, and test s0 frequently, itis unllkely o

that they deVelop ongmal tests each time a test is requlred As a result a computenzed test ‘

lem bank: “Wtuch is well supplied thh these types of test uems, WOuld make it eaSter for -

3 K s . . / ) A
most teaehers to construct relanvely umque tests each term L o Y

There seems to be a dtscrepanC)) among thc_ teachers sampled concerning the
* number of items desired in a test item bank.-Many teachers indicated they test at least once

. .



L v e

"-i"e‘very two .'week;sand'that 'they':-reQutre.ZO to 30"'it/ ms per test (see Table 5) yet they feel

‘~r

-somié: general expertehce with 1tem banktng, but- had mmtma} expenence wigh a

that they only need a test item bank contammg between 500 gnd 1 OOO 1tems

several 1tems per Ob_)CCthC are requtre.d Ittts posmble that the teachers m the sample dtd

LN

N
RN

r

that wouldbemcluded in all thetrtests I | o o ~.'_~.'f. t

. The suniey data 1ndtcatcd that the ma]onty oftteachers (63 45%) in the sample had

com/putenzed ttem bank (see Table 8). Qn the other hand almost two-thtrds (63 45%) of -
N ‘1\ »

the teachers had some expertence wnh word processors Therefore teachers ‘n the. |
T N

ample appearto be somewhat farmhar with computers ThlS can be regarded as posmve

support for the assumptton that a majonty of teachers are computer ltterate Even so,;f

computenzed test 1tem bank that lS as easy to use as a word processmg program would S

o

probably have a hrgher rate of use in the classroom envrronment than an 1tem bank that did

not operate in'suéh a manner.
l R N
.

Pan H Features Teachers Need ina Computenzed Test Item Bank

p _
The purpose of thts study was fo deterrmne Wthh features teachers feel are .

1mportant for. a computenzed test 1tem bank As expected there were some f’eatures that

all teachers. felt were tmportant and othet features which were impoitant only o teachers in-.

B

certzun subject areas. The followmg 1s a dtscussmn of the results from the survey, w1th

recommendattons for destgners of computertzed testizem banks

.

-In thJS survey item bankmg features yere placed into the three domatns descrtbed |

-

by the Wlsconsm group (ie., Item Structure Systemtzanon [part I or part II'] and

Automauon) Analysrs of the data reveals that there are certatn standard features 1n each of

’ these three domatns that the teachers n the sample desire in a computenzed test item bank

r

Constructmg tests S0 frequcntly wouldlltkely requtre a larger bank because generalIy 4'_. :

not understand that a teSt bank must have' many more items than the totalnumber of 1tems S
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A :i,}w h ;'nean ratmgs of 3 O or greater were con51dered to be necebhdrv 'f\\‘

% fttrrg.ﬁtrﬂenstdn of a computertzed test item bank dxagra‘ms mcludeg aS pan

I

' enhancements a series of items ltnked 10 one specrﬁc 1tem (e

“the ..
ey
Closer analy51s was used o see 1f srgmﬁeant drffercnqes = R

—_— - = P

_ 7;m:as Sccurred (see Table 17) Question 12 . which eoncerned the neeq to -, L
I3 .
g
sk
l\. "i‘.‘
dia % 4 :%nelitd - J 1 oﬁhe atltematwes) was not rated as tmportant (see Frgure 6). . .-
\}“ r:}:‘ ¢ d ) ). . .

r g&l}%rs revealed a srgmﬁcant dlfference [F(4 171) = 15 008 p < 0()01] betWeenv fk_l

,E ur§he

“‘t :
)}&%}éé&%s quhsh teachers (mean g 542) were also responsrble far lowenng the .

- 1 g GFquestton 13 to less than 3 (see Table 18). For example Mathemaucs '
22) dﬁﬁpSEtence (mean 3. 023) teamms to be a 1mpo‘rtant fedture.

Mathemaucs and Smence teachers often use graphs in' the stem or m the 4ltemauvcs ‘ |

'.Btology teachers also use many dxagrams in thCl" exams As one Btology teather

. commented "I would ltke to stress the 1;nportance of bemg able to include and/or insert .
<

" graphtcstnto test 1tems stored" !

Currently, very few, systei’hs allow for the inclusion of graphtcs Accordlng to -
Hiscox (1984), thisisa maJor drawbzx:k of most rrucrocomputer test item bank progfams

and the problem usually stems from madequacres in the software and hardware To Print @

.
'\

’ «



N R : ‘,—y e |
- graphics on paper,_’ ,is'pecially the "camera-ready” quality needed fF’F h.igl_).—qual‘ity' test
- ProductiOn, is costly.‘ One of the.few microcomputer lest banld‘rlg progfinis‘ reviewed
which .coyld handle graphicslwas me'asu.reUP.t This: proﬁramv uses huilt-in graphic
: routines,ahig-h resolution S'creen,'a_nd, ifa Laser erter Printer is avaijable proﬁides néar

‘.

"ca'mera ready" printing . This compares favorably. with larger, more eipensiVe systems,

such as the one’ developed for the State of Wtsconsm (Burke, Kaufman & Webp 1983)
®

. -_-Software desrgners contemplatmg the development of néw computenzed test item banks

/

- are well advised to 1nclude a graphrcs facrhty in thetr 1terr1 bankmg prOgram /

TeaChers in all of the academrc subject areas rated Character enhancements as bemg
“‘t‘xmportant (see Table 10). Teachers often find it fruStratmg to mcorporate drfﬁzrent
- cha;acter fonts 1nto therr exams Deck (personal comrmmrcauon, July, 1987) mdrcated

: that- thts wds one of the major problems expenenc d by the Northwest Regtonal
\

__l_\Educaut)nal Laboratory in developlng the Utah State Exams Very few mlcrocomputer L

'reSt item bankmg systems prov1de character enhancement features (Nitko & Hsu, 1984),

\

"‘Therefore, Character enhancement should be 1ncluded in the dev610pment ofany future

-

| computenzed test item bank. T T - -
.}i?‘_specxal character sets (quesuon 14) drd not. A more detatled analysis. however revealed
f’.‘; that slgmﬁcant drfferences [F(4, 180) =47.179, \p < 0001] existed between teachers i in
» 'dlfferent SUbject areas (see Table 19) The low mean raﬂngs by English teachers (1.462)
~ and Social Studres teachers (1.703) lowered the overall Mean raung This feature lsrllkely
: lmportant fOr both Mathematics teachers (mean = 3,75) and Science teachers’ (mean = 3.2)
because they rely on special character sets, such as Grcek symbols T,he avallabtlltylof

sPecial character sets is a feature that is missing in rhost word processors used by\l

tC\chers Open ended responses mdrcated that Mathematrcs and Science tetrchers have

Often been frustrated by the lack of such a feature (Appendix C)

Even though character enhancements recerved a high ratmg, ‘Figure 6 1nd1cates :

o1

.

N
LI



All groups rated.the abtlrty o lmk ,ttems as bemg lmportant (See 'I‘able 10) ThlS
was expected because teachers in all subJect areas usually have several questtons that are
related to a passage dtagram or table Even though thrs ts an 1mp0rtant feature few of
the mrcrocomputer est bank systems whrch were revrewed had suCh a capabtlttv Thrs /. -

feature should also be tncomorated in any new system betng developed e

Computer generatlon of parallel 1tems is regarded as an lmportant 1ettture by
a S

“teachers from all subject areas \see Table 10) ThIS feature could help to rt.duee the 'r_‘.«f

W

~amount of ttme teachers require to build items’ for an. 1tem bank (Mrllman & Outlaw

" 1978) Presently, computer generated parallel 1tems are based on an ai&ontljm and meant |
for questrons 1n mathematlcs (Millman, 1984), and chemrstry (Johnson. 1981) Denney :.: v.
(1973) descnbes the Quest10n Pool Management System Wthh gcnerates multlple chorce ey
test 1tems from a series of stems, correct alternatives and wrong alternauves Denney
states that if the stem has seven correct alternattves and ‘seven wrong altemattves B
associated with it, 245 multgple chotéi: questtons contarmng five alternauves wtth only one
correct answer Could be generated Unfortunate1y, Hsu and Sadock (1985) State: that nov i
mtcrocomputer 'wams ex;,a“t‘ ,whtch generate questions etther by algorithm or by -
Denney's methOd ‘This is probably due to the timited storage Space these systems i
currently have avatlable (Hsu & Sadock; 1985) With higher capaclty hard disk drives

~ being developed for microcomputers, there is 2 greater potential for easjer deve10pment of
more sophrsttcated computenzed test item bank programs which allow for the generanon .
'of parallel items.

Two features that were not rated as betng important, but showed 2 Slgmﬁcant

_ dtfference between the mean ratmgs of teachers i m the subject areas were, questxon 19

 (assigning weights to items) (see Table 19), and question 21 (groupmg items by test type)
(see Table 20).. In both cases, Engllsh teachers rated these two statements as important;

this drffered stgn_tﬁcantly from the ratings given by Social Studies, Mathematics, and

!
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Suence teachers Perhaps Enghsh teachers view the ablhty to assxgn wetghts as bemg

93

-

more 1mportant beﬁause tphey tend to assign more essay type questtons (47. 34%) than do .

: teachers in the.Ot.her SUbJ'cC[ areas. It is important that students know the value of a-

quesuon 0, that they can dev0te more tlme to items that are worth more if they so desire.

.
1)

Teache;s in the sample found the followmg features of the dtmensmn

Systemlzauon Part I to be lmportant Selecft by toptc, 1nstruct10na1 Ob_]CCIlVC cogmttve

ISt const.ructron courSes are hkely 10 stress the 1mportance of selecnng itemns

tourse work in this area. and thts could account for this feature achieving.a high rating, It

’ wus assumed that teachers WOuld rate the abthty to vigw the items selected by certain

s Lﬂ[(.ntl before placement in the exammallon -as bemg 1mponant because the item may not

be appropriate for a pamcular academlc group of students. It appears that all the above :

~

_ te.mnres should 'be standard fcatures ina test bankmg system
‘ Althou gh the teachers drd ndt rate unS[lOl’l 26 (select items by cognitive level) and

: quesnon 78 (select by i em dlfﬁculty le\:el) as. betng 1mportant (see Figure 7) these
- quesuons showed a slgm 104-tt dtfference between subject areas (see Table 22 and Table
23 respectwely) In both cases non academlc SubJect area teachers dtffered sxgmﬁcantly

| ‘trom teach‘ers*m Enghsh- =Possrbly, teachers in the non—academtc subject areas are more

~
conc.erned w1th evaluatlon of motor skllls such as typmg 30 ‘words per rhinute.

Teachers m all Sub_]CC[ areas found many of the features in the Systemtzanon Part.

- .&‘cagrdmg to drfﬁculty level the majonty of teachers: surveyed have completed some"

1tem type dxfﬁculty le\'el and v1suzrl inspection of 1tems on the screen (see Table a

' 1[ dnmenslon 10 be necessary (see Table 12 and Figure 8). These features dealt pnmanly'b

with text formatting. Features such as e. ) ,dmng of 1tem text easy edmng of i ltem

graphics, dtsplaymg a copy Of the test before pnptmg, ability to modtfy page setup, and

lme spacing and margms are CharaCterlstlcs of word processor and graphics programs that

need 10 be mcorporated into a test item bank system Features such as the provrlen of



spcmal dlrecuons to be mcluded in 'dlfferent Sections of the test keepmg tovether items' ot

'the same type, and reordering of nems before prlntxn are useful in preparing and

~orfanizing a test. Generating drfferent test versions goes hand-in-hand Wirh generating

answer keys for all the test versions. This capabi}i[y of genemting multipl‘e sions of a
”test is 1mportam for these teachers who' reach morc than one section of the same course
Often’ a test is wrmen by one class One day and another class takes a similar test the

followmg day. Smce, some students who have not yethvmten the rest Wlll%sslbly

-drsctrss the contems of the test with those who have already written the test, this could

-

O -
Tal

glve the students who wrm. the test at a later fime an unfalr advantage over those who

/ ’

wnte the test: earher

-
'

_because thxs permits schools to more ea51ly and econor%it;ag share test items. "Test’

o
i

The abrhty to merge d.rfferent tesr banks is another potennally 1mport.1m feature

qualuy may be readlly 1mproved by encouragmg and” xpromojmg collabora'non in

“

-aSSessment (Stiggins and Bndgeford 1985 p- 284). Funhermore exlsnng items from'

' vother areas would be avarlable for mClusmn in the tests. For example the Unwersny of

Florida offers access to 10 000 validated SC1ence quesﬁbns via phone modem (Dawson,

.
1987) and Tescor, Inc is storing validated test items on CD ROM for distribution (Mlller.

- 1987). Mergmg 1tengans can redtee- rhe costs involved w1th item deveIOpment and 3

'pro.v1de teachers with a larger, mor'e Varied podt of items.

In the dxmensron Systemlzanon Part II, only one feature, easy editing of graphics,

)

shows a srgmﬁcant dlfference 1n the 1mportance a551gned by the different SUb_]CC[ areas

(see Table 24) Enghsh teachers gave the graphxcs capability a low raung of i 1mponancc 5
’(mean 2.308), whereas all other subject areas found it 1mportant This is smular to thev

response glven by Enghsh teachers to earher quesnonnalre items (questxons 12 and 13)

regardmg the ability o mcIude d1.1gramS as part of the stem and altematwes
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Only four of the 11 features in the Automauon d1m€°510n were considered as

doo - %‘

irmportant by the teac‘ters inthe sample (see $able 135 A‘sslgmng 2 unique 1denuﬁcat-ton ..

]

K number to each test item. was con51dered 1mportant probably because [hlS a]lﬁws for eas‘y

v

managcment of the item bank Items can be retne@ed&for weyvmg by 1dentification number

‘.and (l‘cn if necessary, easxly modified. Securlty access, which is 11m1ted by a password
wil§ also giwena hlgh rating, This comes as no surpnse considering the. potenual damage

that could be done if unauthonzed users gamed access to the item bank. Because many

irems can be-stored 1in a test bank, the secvunty of items must be mamtamed. ThlS 1s a
\f;}u'nic‘ul'arl'y.important 1ssue V(Muizniek‘s & Dennis,.1§79), although many writers feelﬂthat a
large test item bank would allqwsecrecy to be done away-with (Davis & Zgcharias; 1982:
Miliman & Arter, 1984). N I

P

The teachers were asked to indicate which type of statistical information should be -

" maintained if ther_q'uestions were scored by a machine. A system. that automatically °

calculates item difficulty and an item discrimination was considerced Inportant by the . |

'teachers (see Table 13). Yet, when teaclters were asked ‘whether they wanted' to select
1tems based on the dlscnmlnauon index (questlon 29), it was rated below 3.0 (see ﬁgure
7). AI[hOugh most of the teachers had at least one teseeenstﬁ)cuon course, they d1d not

«uve high ratmgs (see thure 9) to features such as, dtstractor 1nformatlon (questlon 63),

.'prov1s10n of means for high, medtan and 13w groups (qucsuon 64), and number of times

a response to each item was omltted (quesuoh 65) Infact, httle dtfference was fOund '

-between teachers wuh and those wnhout some formal instruction in test constmcuon L

(see Table 25). According to Gullicksen (1984), "'mostvteachers,\have had at"least one

course in education measurement, but most also have. a limited knowledge in- -

measurement" (p. 748) If cornputenzed test item banks are to,/oe used to improve

‘evaluatIOn methods teachem will need to understand and make use of such features for

test and item analysis.




' Teachers in the 'En‘glish subject' areas gen‘e')'ally rCSponded 'Don’t Know" more )
3 - .
of.ten then teachers’from any of the other subtbct areas (s€e Flgures 10 to 13) ThlS may © _"

.2 ~e

_ \mdxcate a lack of certatntv on the part of Enghsh teachers regardmg the 1mportance of

' features mn computenzed test 1tem bank The hlgh percent’lge of "Don t.Know Tesponses -
»

'from Engllsh teachers may also be related to the fact that many of the. questtons in the
‘ .

. R T o -/ Mvv“ ) . . .'
survey refer to mu1t1ple choice test items. P p ”

It was. expected that if teache‘rs‘Wanted the s software df.a comput‘enzed test nem

co

»
bank (0 calculate jrem drscnmmatton 1n(thes that these teachers would alsc‘) seleét ttems

' bas. *d on the dtscmmnatxon mdtces The dxscrepaney between mearis ranng,s for questlond ﬁ
"")9 (select. by dtscrlmmatron index) and;1 lCS[lOﬂ 62+ (systetn automatrcally calculat?’g : j
dlscnmmatxon 1ndex) might be accounted forfby the htgh percentage of "Don t I\nows . .‘ Jf{
. Of the 19 teachers w;th expeneﬁfe in using acomputenzed item bank 17 lndlCtlICd B P
a computenzed test ttem bank would be very useful. Further analy51s rei7§aled stgmﬁcant
drfferences [FQ2 185) = 7 197 p < 001] bctween 1) non-users of a test item ﬁtk ")* |
N

users of a manual test item bank and 3) users of a co putcnzed test 1tem bank. Tdblegi ""'x .

lndlCates that teacher who have not used an tte bank (mcan 3. 364) woutd ﬁnd a

»

_ a7 ’

compmenzed test itetybank less useful thah teachers who have used manual test 1§em . ¢

banks. (mean = 3.689) or teachers who have used COmputenzed Yest 1tém bank
R . . ) . . - . . IS

(mean 5_3‘.8'95). It is as'sumed that those using a manual bank will _find-that a

- ‘computenzed test item bank will reduce the tedrous tasks mVOlved in deveIOpmg atest.

Several teachers who mdlcated they were usm_g a nucrocomputer test bankmg,
system were only using a ‘word processing- program (ﬂﬂg\pplewmks) (see Tablc 26)
The results also indicate that four teachers were not sure of the type of computenzed item
bank program they hacLused and, therefore they’ speCIﬁed the computer system The fact - “
that a number of teachers have used word processmg prOgrams mdlcates the features

£
generally present in word proc‘essmg .programs can assist a tcacher Who 18 dcveloplng a

»
‘.



test. .Unfortunately, such word processing features represent a primitivesversion of the -

capabilities available in a sophisticated computerized testitem banks. ~ _
- - ' Cw B ‘ ' "
Pant I; Validity of Questionnaire IIC?QJ

o< )

- As noted in the hterature review, a computenzed test item bank can be deﬁned‘m'
terms of thgthree dlmensmns out‘hned by the Wisconsin model (i.e., Item Structure,
Systemlzat nrand. Automéhon) These item bank. dlmensmns became the theoretical

" basis upon which the items for the’ questronnatre used in thls study were deswned A
%whfrrmatory factor analy51s was carned out on the item response data to deterrmne 1f the
questionnaire items could be factored into the three.dlm‘e.nsrons underlymg the Wisconsin
model thereby estabIrshmg factonal vahdlty ) A ‘ ,‘ p

When the item data were factor analyzed and the Scre test (Cattell 1966) applxed

(see Table 27) ﬁve main factors were revealed Fact,ne accounted for 13 30% of the )

total vanance and substantrates the d1mensron of Systemization (Part II) which includes. -

’ ~ features generally used in creatin a test; two other items (number, 24 and 27) also loaded

N

heuviiy on factor one. Both of the items were deemed.to be important features in a test
o .

m,fn bank (see Flgure 7). Itis mterestmg to note that questlan 24 had the hlghest mean’,

_ rating of any of the features in factor one.

The factor analysis also revealéd that the dim mension Systemlzanon (Part 1) was

e presen’ted by two factors (factor two and factor four) Factor two accounted for 10 1 1%

A\ -

fthe total variance; it was composed of 1tems 11, 16-18, 31 38 and ©60. These 1tems'
represent general item bani&features which teachers would use for selecnng and accessmg
items for a test Factor fouh:”msiﬁmf items 19 21, 25 26, 28, 29 30, and 55 and
ttccounted for §. 12% of the total,vanance These eight questronnalre iterns are concemed

with specxﬁc item bank features which teachers would requrre when selectmg 1tems for

~

. mtluslon mna tPst



A ctor contains item related to-graphics.

P

~ Factor three accounts for 10.10% of the total variance and contains items 20, 52,
54, 56-59, 61-65; thisifgc_:\t'or supports the dimension of Automation. Factor fime
' R e R o | ;

aéoodvn\ted for 6.83% of the total variance and contains items 12-15, 22, 23, agg 40.- This ..

8

Overall, the factor‘an\alys'is's‘h‘owed support for ther;‘iim‘e.nsibns within which the

- questiorinaire items were placed when the questionnaire was designed. This indicates that \

w

the Wisconsin model acted as a good theoretical basis upoh which to develop the

questionnaire. As a result the questionnaire shows a high level of factorial validity. - -

bl .

4
P
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-2.- Conclusion and Reco'mr{nend'ations | » .
& . The purpose of this study was to determine-the features that high school teachers

reg,ard as being are important for i mclusron in‘a computenzed test 1tem bankma svstem

The questtonnarre developed for this study 1dent1ﬁed 55 features of a computenzed ‘test

.

. item b&mking system %vhrch may be beneftctal to the classroom teacher. The ideal .

qomputerized test item bank would meorporate all these features unfortunatelv \ucll_.t—.—
system?ioes ngt exist. Asqa result the quesnonnatre used in this study provrded 4 means
by which classroom teachers rated item banking »fe‘atures according to levels of

‘ xmponance | : . v | |
- The results of this study should prov1de schools subJect area departments and :
mdtvrdual teachers ‘who are lookmg for a test item banking system, with a referencé point

~ from which they can ‘identify a test item bankmg system which is most appltcable to their .,
situation. For example, a school may want to purchase a testtLem banking system which
contains features that every teacher in the school can use ‘On the other hand the science
.depanment in a school may want an item bank that is desrgned specrallv to handle graphics
or has special character enhancements ) 1

The 1mplementatlon of a computenzed test item bank for the classroom o

environment will not occur simply because adequate software is provided. In this Study a

e

-‘:hlgh pereentage of teac)ers responded "Don't Know" to the items and over 43% of the
teachers failed'to respond to questiainaires that were issued.. This may, 1nd1cate acertain
lack of awareness regardtng computenzed test item banking. Inservrce programs mtg.,ht
he]p increase teachers' awareness of the process of using computerized test item’banking
and of the benefits of using such a system. To help achleve this a%vareness requires a-

* commitment from school admlmstrators~ 1ooal school boards, university. departments of

~

educatlon and the provincial govemment

.



' Presservice teacher training at the university level should include the practical

application of computer technology and software to the development of classroom tests.
Q
Gulllckson and Hopkins (1987) surveved 28 institutions that drant bace.xlaureate de«'ree\

in the midwestern U.S. and found 'the use of a computer for test sconnﬂ 1tem analysis,

—

© ortest developrnent‘was rarely mentioned" (p. 14)to' education studerits. Student teachers

who are taught to use a computerized item bank will possibly feel ' more comfortable using
e

such a tool in the test development proc&ss Furthermore pracucmg teachers also require

: funher t.rammg in educamonal measurement techniques (Gullxckson & Hopkins, 1987).

~
-~

It is difficult for mdmdual teachers to ﬁnd the ime, Wthh IS necessary to. construct

a comprehenswe teg item bank in any- Sl.lb_]CC[ area. Therefore itis essenual for teaehers 1Q

: cooperate and to combme thelr efforts to develop a bank of items. Teachers should also

be able to include quality- test items which are already available-from other sources.

100

Presently Alberta Education maintains‘a l_arge number of test items which were design'ed '

for previous provincial diploma examinatio S, items could easily form a larg,e

test item bank. With this large base of itets, teachers can begtn to add thClI‘ own rtems

and burld their own banks which would have a sense of umqueness

- The results of this study, and some of the l-rmrtatlons already xdenufred lead to

several suggesnons for future research. 'First, a larger more representative sample of
teachers should be obtalned and [hlS study rephcated Second this study drd riot address
the needs of teachers in elementa¥ty school, junior high school or postsecondary
institutions. All these groups should be surveyed and the results compared tO detérmine if
drfferent needs ex1st between groups.- Third, a study to fhvestlgate the procedures

followed by teachers in developmg tests and how these procedures can be improved

through computerlzed test 1tem banking systems should be undertaken. This would

mvolve an assessment of how much teachers already know. about test development nem

construction, and item analysis.’ Fmally, a study companng teaghers in schools that use'

‘m""
o

. : . . v
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‘ dnd in schools thar do not use computerlzed test item banks could provnde valuable'

mformauon on how the festing processes differ. . - /\

In summary, this study identified a number of features of compu'terizeld test.item
'_ banks that jre most imponant to high'school teachers, in general and those fea[ﬁres which
are 1mporxant to hlgh school teachers in different suchct areas. An underlymg stmcture to
these features was formulated and ﬁvehajor factors 1dent1ﬁed It was revealed that hl“h N

_school teachers feel that computenzed test uem banking is a useful tool :
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Dear Teacher
The attached survey s mtended to assess the needs of classroom tEaEl’u‘:-rs re“drdmg
compUtenzed test itery banks The results of this suwey will help provide some of the
information which is necessary for selectlng an approprlate test item bankma them'
Presently many dlff'erent types of computerized test item bank programs are avaitabfe and a
problem exists as to which program best suits the needs of classroom teachers Therefore 1
“am pafticularly: interested in obtalmng your rgsponses to thrS survey Your e\perxenee in
'classroom testing shSuld contribute. significantly toward solvlng some of the- problems in
this area of educauon Although you may not be familiar wuh computers, you are lrl\ely
famrllﬂr with the concept of a es; item bank. In 1ts 51mplest form, the term ¢ lestitem bank

" refers 1o a Iarge group (bank) of easily accessible test items.” The goal of any test item

~ bank i to minimize teacher time in constructmg quahty tests. “Test banks do not have to be
computerized, however the use of computers allows the process of item banking to be
completely automated and thereby reduce the time needed to COnstruct tests.

s LI : : L . o &
) *’xe survey is divided up into the follolavirig three seCtions: | o | _‘ :
| ) Tem Structure - which i 1s concerned ‘with the attributes to be 1ncluded°W1th each item.

2) Sy /stemlzauon reférs to the process whereby\;tems are selected and tests are genemted
3) AulOmatlon automaucally provxdes many features which n0rmally arc done manuttlly

Sl

- The ’enelosed su'rvey‘-"has already'be‘en pilot tésted with a group of teachers,'and revised.
. An rwerage of 15 minutes is required to complete this survey. Please complete the enclosed
survey by June 8 1987 arid retum it to your school's General Office. Any comments that
you may have’ corfccmmg any aspect of the survey or.of computenzed test item:banks are
welcome. Space has been allocated for this at the end of the survey.

0

t

- “In appreciation of your help I am offermg teachers involved in thls study a demonstruuon
of one of the latest microcomputer test item banking systems at 4:00 pm on June 4,
1987, in room 2- 115, Education North There-is no cost to attend.  For more'
1nforrrlauon call 432-3762.- '
b\ ';,y."-" . . .,J
Thank you for your time, . .- o . |
o A\ | .
Michael Carbonaro - , )

B
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General lnﬁqugug n;. ’ ' | ' | ‘ | L 112
Please place a checkmark besnde the mformatnon that apphes to you, unless otherwise specified.

a o )
‘ 1) How many years have you been teachmg? ’

»
2 < - A
-2) How many umversuy courses in test construction have you. mken”' o g
—__none .
1
2 ,
3 or more- :
*'3) What subjcct do you prlmarlly teach? (Please check only one) s
. . English: .- ___Math . '
. Social Stwudies __ Physics
—___Biology , o R ' : S
—_Chemisry Other (Specify) e : - _ :
- : . !
4) thch types of test-items do you use? indic 1
__ %Essay ' - ____ % Short answer / workout problems ~
—_ %Fillintheblank ___ % True/False _ R
- % Multiple choice . ‘ '
% Mmc‘:hir'\g . Other (specify % )
5)-How many questions would you need in an item bank for your subject area?
. _250o0rless - 501-1000
. 251-500. '~ 1000 or more p v
6) How many quéstions do you use on an average test?
—_Lessthan 10 ___ 40-49 : _
—__10-19 —.-50-99 T ‘ :
2029 - ____ 100 ormore I
3039 ’ .
7) How often do you give tests?
- ____once a week
—___once-every two weeks - : P
____once every three weeks " : o B : ' )
____onceamonth ‘
8) What type of system are you using (or have used)”
_____ not using one’ !
——_ manual item bank A
\\—, microcomputer item bank _ e
—_ Mainframe item bank ’ o
If using a microcomputer item banking program please give the name below,
9) How useful would a computerized test item bank program be to you°
—__Very useful
—___ Somewhat useful
—__ Limited usefulness
____Useless
- Dont know T
10) Have you ever used a word processing program" o co .
. Yes . : . .
__No ‘ :

¢ ‘ ' R



17) Cross reference of items to specific giiges in text books — __ !

. 13) Diagrams can be included as a part of the alternatives ' : .

NOTE: 113

m_Sir re: : - . v :
In a computerized test item bank, questions are usually selected by teachers according to Specific.
attributes such as course, unit, subject, objective, cognitive level, etc. Below is a list of
attributes that can be entered either 3S part of the item. itself or in assoc:auon with the item.
Please rate the lmportance to your subject area of the follpwing attributes, :

Very Somewhat Not * . Don't
Important Important Important Important. Know

11y Author or source of item

12) Diagram can be inclu_dcd as part of the stem

14) Availability of special character sets (symbols, ¢.g. )

15) Avmlabxmy of chagggter enhancements (€-8. bold italic,
underling, outline, SUP‘“'SC“P‘ subscnpl) ‘

16) Individual teacher commelfs about an ig

18) Cross reference of items to audio

aterials _ —_ _ ———4 —_—
19) Assignment of lcacher specified welghts 10 ucmS ' ‘_ - » . : ' :
(how many marks is the item worth) e ' ' : '

20) Average complcljon time per item

21) Items grouped according to the intended type of -
test (c.g. quiz, unit exam, final)

22) “A series of items linked or associated with one specific
item, (c‘g_. three questions relating to a diagxam) :

23) Parallel (similar) items generated by computer | R S
. . .‘. . ) K . "' . . .I_-, . ;/! .
Jvstemization; © e !

Test ‘banks usually allow items to be Tetrieved according to attributes attached to each item,

" These items are usually retrieved by a-teacher for one of two purposes: 1) to examine the bank,

-

- 29) Select by discrimination index

vl—l) Select'by topic (Unit)

28) Scfccl by difficulty level : ' .

or 2) to create a test. Once items have been retrieved the items are organized -into a test
according to certain characteristics. Please rate the importance to your subject area of the
following systemization features.

Very ~ Somewhat Not -  Don't
Important  Important Important Important  Know

25) Sclect by instructional objective

26) Select by cognitive level

27) Select by item type :
(c.g. multiple choice, short answer, etc.)

30) Seclect by unique identification number (I.D. number) -

R



’ _ . B Y
~ : Very Somewhat Not ™™ Don't
- ' Important Important Important Importang  Know
31) Select by Visual mspeclmn of items on computer ‘ - Ty
screen L :

‘32) Sclect uems randomly

33) Select by keywords in stem -

34) Selzect by keywords in alternative responses /
35) Select by diagram used in stem. : /
36) Select by diagram used in aItcmauve responses .
37y Select by reference to book or book chapter
38) Select all items in the entire bank for printing

s

© 39) Easy editing of item text
40) Easy editing of item graphic

-

41) Select a previously used test.

42) Display a copy of the test beforé printing

"43) Provision for special directions 10 be mcludcd
with different test secuons

44) Generate a set of tests, where dxffcrcnt items are used : . : )
' in each of the tests generated but based ori same criteria L . o=

45) Generate a set of tests where the same items
. are used but the alternatives are scrambled

46) Generate a set of tests whiere the same items
_are used but the order of items is scrambled .

a7y Keep together items of the same type
(e.g- all muluple choice items together)

48) Keep together items on the same topic

49) Ability 10 reorder items before printing
50) Ability 10 have special headers & footers printed -

51) Ability to modify page setup, line spacing and margins

52) A variety of formats for numbering quesuons

g 53) Print answer kelys for all versions of the u:sl s - N

_54) Ability Lo merge together different test itembanks .

2 : 4 »77“/



Computers have the capacity to automatically provide mapy features to_teachers who normally
construct testS ‘manually. Please rate the importance to your subject area of the following
automation features. _ I :

115

v

- Very ' Somewhat .. Not Don't
Imponant Imporant Impdrant Important®  Know
R

55) A unique identification number should be automatically
assigned {d.ehch item when it is placed in the item bark

56) A record of Previous versions of each item should : ' .
be mainwined by the computer (modification history) -

'57) Date of last revision for each item

58y Number of times each item has been used in
other tests

-—_ — — —_— —_—
. N

- 59) Last date item was used on a test
L) .

i . .

— e e e e

60) Sccurily access by bassWOTd .
\ssumi 1s can al in which information should be maintain
. : [

61) Difficulty level ) .

—_— — — - — B

62) Discrimination index

—_— = e e

163) Distractor information C— — - _— _

64) Means for high, median and low group

65) Number of limes response to each item was omitted

1Y

her informatio (s i r

——— e e e

———————— e

S I

———— e ——
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Following are the written comments made by teachers at the end of the siirvey:

l. -Ihbasically want to"bcabl'cvto. Storé test items,'m,odify them, and be able to easily
; rescramble them. I would ideally like to be able to g\ve the same exam to the same
- ® class and have them not know'it. o ' :

I would like to be able to construct a test (say a short answer, fill in the blank type)
where each student has some set of questions requiring the same solutions but each
.student has a different set of numbers. Therefore cheating by copying would be
totally impossible. N . , R

o

- 3. For Biology, and probably other subject areas, a-testbank must be able to include
provisions for inclusion of diagrams, charts, tables, and graphs. There must be a
capability to "draw" directly or integrate from some other source or sources.

4.  The students need to respond to questions in some kind of written form (they may
incorporate graphs or diagrams). The questions need to generate answers from the
students and make them apply their knowledge. - Consequently, the limitations of .

- multiple choice, true/false questions. N . :
S.  Any usefully developed item bank should be such that versions are available for the
- computers currently in use in the schools, that is IBM, Apple II or Apple 1le etc.
Banks should be on diskettes which can be used on microcomppter systems. It
~ should be possible for copies to be madé so that more than one copy is available in a .

large department. | S

6. >Security is very irhportént;‘:A—'readily usable item bank would save hours of work
each term. Should be adapted for at least the Apple and IBM and if Apple, for both
the U+ and Ile. Directions forprinting on a variety of printers would be great.

7.  Excellent idea - looking forward to seeing your presentation in June. How 2bout
: being able to include standard forms (as in accounting)? I teach such a wide variety-
. of subjects (Law 20; Typing 10; Math 15, 25; Reading 10; Comp. Pro. 10; etc.) that

- T'have answered in a very broad fashion. ‘ : ' - :

8. Availability of math symbols such as: powers, radicals etc. Machine scoring ‘and
item analysis is essential for item bank to be of usé to smaller jurisdictions. :

9.  The ability to key in different styles of multiple choice questions is vital. Including
the various math symbols as part of the font set available is key to High School
needs. : - , S

| , e .

10: Simple (short) identification of each item is important for printing of quiz/test. -

Machine scoring/analysis (not too sophisticate) would really be welcomed. _

11. Number of times responses to each alternative was made. If the computer could
check if the same question was already in the bank. ~ =~ :



12,

13

‘14.

15.

16.

®
)

: o . i
A problem with the test item bank now in use is screen editing. This feature is
essential. Selection is also a very important factor as there must be large selection
of test item questions. ’ : ‘

-
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Since there is not to my knowledge a test itém bank for English, such a proposal has -

very meritable considerations. Test banks should be able to merge multiple choice
questions and written résponse questions so as to have both types of items on'a test
as opposed to strictly multiple choice or written response tests. '

We have a Chemistry 30 testbank on the Mac. The major problem is that thé. input *
- of questions is done by people who are not familiar with the subject area.. There are :

many mistakes not just typographical but regarding possible answers etc. More time -
~ should be spent in editing testbanks. v :

into test items stored. Ability to add items to the bank (and delete).

v

I would like to stress the 'importanée of being able to include and/or insert graphics

[

A well thought out questionnaire! I found réading it quite t'cchnical, and'r"ny

- response may be slightly off base. Ican't help but conclude that a c_orgputcrizcd test
item bank, would be a very useful support to the teacher, a great time Saver, that will *

17.

18.°

19,

allow teachers to use time more effectively. Thanks and good luck with the study!

L.

" S ok
I'm not sure ofthe importance of same of these items because of my unfamiliarity

with computer generated progfams, - . -

Having access to programs to facilitate testing is great. Major problem is input of
the data by non-typists etc. It would be useful to have a hard copy of all the
questions. o ' ‘ ‘ :

We are into Macintosh Plus! Basically I would like 2 software p;i_)gram fdr the Mac -

for Math that can do the following. ;
a. Iceuld interchange multiple choice to short answer..
b. Hand pick questions with ease and questions can be randomized.
<. Multiple choice answers can be randomized. ’
d.  Store questions and diagrams together

We have Microtest II, but can you imagine it does not have sug‘er/subscript. ‘



