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- Asse;m@ ¥

'jU51ng Item Response Theory, a computer adaptlve test of

”fjclerlcal abilltles was developed and compared t° :

unjconventlonal computer and papereand—pen01l test

:,jadmlnlstratlons. Tests were admlnlstered to 150
1appllcants at a personnel agency. The study was des1gned o

'fto demonstrate the equlvalency of computer adaptlve

'"mtestlng to other test condltlons us1ng general and

e__spe01f1c measures of anx1ety and efflcacy,_ It Was<ff;‘

,e'concluded that computer adaptive testlng was not only a
;psychometrlcally sound means of assessment, but also poséd
“ho threat to anxlety 1n evaluatlve 51tuat10ns,_-a o
v:Conclu51ons regardlng the 1mpact of: these flndlngs arerj-»;

dydlscussed.,,f-
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Personnel selectlon processes typlcally con51st of

'*flstandardized paper-and—pen01l tests. Thls method has

"*;jproven to be tlme—consumlng and costly.v Wlth the advent

‘“7jof computer testlng technology and development of modern

: *test theory,,computer«admlnlstered and scored 1nstrumentsfi

"VLhave begun to be prevalent 1n personnel selectlen and

‘H:dzscreenlng.. Appllcants are 1ncreas1ngly required to usevlri.

| u3,computers, both in the workplace and durlng the screenlnqé”f‘

'_fprocess. Computer testlng technology has reduced test
otadmlnlstratlon costs, relleved test admlnletrators of thel‘

lburdensome and tlme—consumlng process of hand—gradlng and l
7fscor1ng, and allowed for multlple, concurrent test

’dﬂadmlnlstratlons. .;._

EmploY1ng computerized tests presents an. °PpGrtun1ty]’"i

'V_for fundamental changes 1n psychometrlc evaluatlon of

:etests., Even though computers offer advantages,'

o rcontrover31al lssues related to the effects on the )

o;fexamlnee remaln lmportant for research. _;fr

& Bracker and Pearson (1986) predlcted that more than

'Vﬁl;thlrty—flve mllllon workers w1ll be affected by grcw1ng

jtechnologlcal changes., They w111 be faced w1th a the need :

'7fdto master oomplex computer hardware and software._fA',u"“‘H‘

'5Vrileg1t1mate questlon arlses regardlng aptltude and ablllty.v



It 1s 1mportant to understand how these mlght affect the -

r'performance of examlnees under computer-admlnlstered

Hv_ condltlons, espe01ally 1f computer anx1ety were present.

"aﬁﬂAddltlonally, applled research 1n thlS area 1s 1ack1ng

Most test and computer anx1ety research focuses on
si?educatlcnal settlngs.u Research 1n applled settlngs such
d'as 1n personnel selectlon and screenlng 1s needed..;
sContlnued research to answer questlons regardlng computer
-;5testlng and computer anx1ety must be conducted to assxst

‘ :Amerlc n bus1ness as 1t 1nVests 1n thlS new technology.”‘

As1de from convent10na1 computer—admlnlstered tests,;:
'i‘modern test theory has begun to prov1de a flrm foundatlonr:
,for development of personnel testlng strategles and ' »

‘methods.- Research by Welss (1983) and Lord (1980) has led
:'hto tallored and branched testlng,‘as well as multlstage'
ﬁrtests that create a hlerarchy of subtests for each |
"'examlnee. These “pyramldal" tests allow each examlnee to-
'begln w1th the same 1tem, and then branch out to more
dlfflcult or easy 1tems, dependlng on the response |

leltatlons found w1th pyramldal tests gulded the

"development of "stradaptlve" tests (Vale & Welss, 1978,r
'vaelss, 1983) Thls method allows the examlnee to proceedt

»Tthrough several subtests or strata.; As correct or
1ncorrect responses are made, the test branches to more‘ :

*ldrfrlcult or easaer~strata¢ Thls.resultednln a.more-:



‘v'1nd1V1duallzed testing procedure. L
ﬂr“Adaptlve“ or tallored tests use statlstlcal
»:calculatlons to match examlnee performance ‘on each 1tem. .

:‘dRelatlvely ea51er 1tems are admlnlstered to a low ablllty't

. 7ffexam1nees, more dlfficult 1tems are admlnlstered to hlgh '

vfablllty examlnees.; In thls way, the test 1tems -

";;dlscrlmlnate more accurately among low or hlgh examlnees._'fﬁ

‘7l,_tLord (1950) Was lnstrumental 1n the eventual development

n°of the adaptlve testlng methods. |
These new testlng methods are readlly applled in thei
j:workplace due to 1nnovat1ve computer teohnologles. Test .

~\constructlon has been 51mp11f1ed w1th computer software

d'i'packages that open the door to adaptlve testlng.b

Few studles currently ex1st that establlsh and

'*ﬂfencourage the use of computer—adaptlve testlnq 1n an

‘Qpljorqanlzat;onal setting. No research was found that looked

at the comblned effects of general anxlety, test anx1ety,

and computer anx1ety when test procedures 1ncluded

1¥f”computer-adaptlve methods.ef

Personnel screenlng/selectlon methods do not take

‘*fexamlnee artlfacts such as general test or computer

'i,anx1ety 1nto acoount.. Yet Wlne (1971) found that

o selectlon batterles admlnlstered under hlghly evaluatlvei"t

‘ {,condltlons 1ncreased anx1ety.; Ample evidence for the ty_

deleterlous effects of anx1ety 1n evaluatlve s1tuatlons

"fp,has been documented by many researchers (Sarason, 1960,



'1973; Wine, 1971; Rosen, Sears, and Weil, 1987a).
Ignoring this impoftant part,of'ﬁhé appliéant testing
procedure may have profound, long-term effects on the

” predicted productivity Of‘workers,v_



AL w0 mase awkrer

' Conceptually, general anx1ety has been found to be a

;coplng mechanlsm that pervades our llves one that

dfj,contrlbutes to our surv1val as the fall-safe mechanlsm for

"adaptatlon.v In non-adapt1Ve modes,llt promotes

_,1ncompetence and mlsery (Sleber, 1978) Anxlety responses

*Qt~may vary, dependlng on past experlences, 1nd1v1dual coplng,j‘

| *yresponses, problem context and the 1evel of anx1ety

'_evoked (Sarason, 1978)
Non—adaptlve modes of anx1ety 1nc1ude emotlonal
»_,responses such as panlc, worry, anger, shame, or the“.

dde51re to escape.d Anx1ety, as a general system of

~u_‘cond1t10ns, depends on the nature of the assoc1ated

"demands,,feedback ‘or prlor learnlng.' Splelberger (1966)
lf 1ntroduced the state—tralt model of anx1ety, whlch
vncluded these condltlons.r The trans1tory "State“ anx1ety-

‘eoccurred When percelved stimull (real or imaqlned) |
) resulted 1n emotlonal and behav1ora1 responses.; Tralt

fjanx1ety was found to be a more stable personallty
'::characterlstlc. ‘,w |
” Splelberger (1966) deflned State anx1ety as a

d‘breactlon of helghtened arousal, v1gllance, enthu51asm,,f

'd;;worry end fear, confusmon, anger, 1owered self~esteem, and B

7-otherunegatlve~condltlons.v Prlor experlence moderates the



;élevel of the State anx1ety reactlon. Cognltlve

“l‘reappralsal acts to gulde State anx1ety responses.‘

Q[LMaladaptlve coplng strategles led to hlgh anx1ety as a‘f7
;ildlsruptlve emot10na1 reactlon, along w1th less_ ' |
:yconstructlve ways to deal w1th the 1mmed1ate problem.rv.u
Early development of more speclfic measures of :
f@*anx1ety began w1th the Test Anx1ety Scale (TAS. Sarason,:,

o 1952} It measured need for achlevement hostlllty, and ti

",1ack of protectlon measures.j The study compared

‘fspredlctlve utlllty of Splelberger s General Anxiety scalei

i to the TAS and found a more cons1stent correlatlon w1th

'nperformance Wlth the TAS., sarason-concluded-thatfthe TAS'f”
[erwould be useful as an 1ndex of proneness to performance

fdlsruptlons.. He emphas1zed the need to cons1der test }f»f l

__ﬂanx1ety when 1nterpret1ng 1ntellectual performance., ”

| Sarason (1961) found that a more spec1f1c anx1ety
' l scale resulted 1n better predlctlon.. The closer the scale v
7~content 1n relatlon to the assessed performance, the |
,better the predlctlon.;;'fx d" . v R
d SaraSOn s (1960) earller model of test anx1ety
'lpresented both cognltlve and somatlc components. Results‘-e
dof thls study found that hlgh test anx1ous 1nd1v1dua1s
rlnterpreted tests as serlous threats to well—belng w1th '

7ﬂemotlonal reactlvity ’ ngh test anx1ous subjects had

t“f'lncreased sens1t1v1ty to cues whlch suggested the



i"vlmmlnence of an evaluatlve sltuatlon;
| Evaluatlonal stressors, or achlevement—orlentlng
. 1nstructlons were found to 1ncrease test anx1ety .
”‘(Sarason, 1978)" U51ng the TAS, sub]ects were told that |
ithe task to be completed was a measure of 1nte111gence.
'fePerformance was deleterlously affected by these
flnstructlons.,. | | | | B
erghtsman (1962) conflrmed the'"emotlonal ‘
' react1v1ty" component of test anx1ety. In hlS research,
:college students were told that results of 1nte111gence'
| tests were elther 1mportant or unlmportant. Performance
1vdecrements 1ncreased w1th empha31s on the 1mportance of
'the test~results.‘ He. concluded that‘a stressful s1tuat10n
'3lintenfered.with‘snccessfulvpetfotnanceVofthioh.anxious
tsubjects.- These results also underscored the stronq
-1nf1uence of the testlng 1nstructlons. |
Wine (1971) rev1ewed the literature and found
‘emphasis on the reiationship betneen'cognitive rumination
(wofry) endbteet befformance) Worry and emotlonallty were
~viewed as major components of test anx1ety in a study by
‘”Llebert and Morrls (1967) ' U51ng thelr own WOorry-
\emotlonallty scale, they concluded that the cognitive,
'tse1f~preoccup1ed component of test anxxety‘clearly
~ 1nterfered with performance.‘ | -
t Test anx1ety has been strongly assoclated with a

" class ofvstlmull‘related to past‘evaluatlve-or testing



d:experlences (Wlne,_1971) ‘ These stimhiifinciﬁdéd-testd”
'stlmull, 1nterpretatlon of test stlmull, state an21ety
_reactlons, cognltlve reappralsal coplng, av01dance, and f
adefens1veness (Splelberger, 1966) o
Sarason (1957 1963) found fear of fallure ln
evaluatlve sltuatlons Was based on negatlve
1nterpretatlons of past experlences as opposed to fear of
falllng to carry out operatlons requlred at that spec1flc
tlme. Sarason found ev1dence that 1t acts as a non- "
;1ntellectual 1nfluence.:,o
In 1978, Splelberger used the TAS to develop the Test
 ”Anx1ety Inventory (TAI). Factor analys1s of'the TAS and
‘the TATI resulted in hlgh factor 1oad1ngs for worry and
demotlonallty. He used these factors to deflne test
ahxiety. Splelberger concluded that the TAI could be used
‘asgan,assessment dev1oe‘tovdeterm1ne~the "sltuatlon-,
speoific personality,trait" of,testoanxiety.

“bsieber (1978) devisedfquestiOnnaires and sﬁrVeys‘to
assess the validity“of test ahxiety measures by
:Spielberéef,;Gorsuch and;iushenei(1970)~and‘Sarason
‘f1973) . He found that the self—report scales proved to be
'the most valld predlctors of test anx1ety 1n both studies.
Addltlonal‘studles’on‘test anx;ety‘p01nt to the task~
',irreletantvresponses inthedtestingsituationsas‘the key

to performance interference. - Two.studies (Mandlef and



'nSarason, 1952 Wlne, 1971) presented 1nterference models
of test-anx1ety. Wlne s model focused on "evaluatlonal

“fapprehens1on," as a form of prlor negatlve experlence. He

: ﬂ,found that hlgh test anx1ous subjects reacted w1th

ycognltlve concern and subsequent decreased performance.

The cognltlve concern was v1ewed as an 1nterfer1ng anx1ety

,that led to negatlve:self-reflectlon._Itvwas also found.to -

compete w1th an 1nd1v1dual's ablllty to perform.’

Culler and Holahan (1980) conducted a study of the
Wlne (1971) ‘and the Mandler and Sarason (1952) models.
"They found s1gniflcant decrements in performance for hlqh
test anx1ous 1nd1v1dua1s. ’ThlS effect was found to be
.medlated by 1ncreased study time, Wlth hlgh test anx1ousk
subjeots hav1ng poorer study hablts.‘. |

Anx1ous self-preoccupatlon and self focus1ng remalned
_Jthe prlmary factors of current test anx1ety theory.
Researchers contlnued to move away from the autonomlc
response model whlch suggested anx1ety was a result of
maladaptlve 1evels of autonomlc arousal (Holroyd
Westbrook, Woolf, and Badhorn, 1978) In thelr study,
‘both hlgh and 1ow anx1ous subjects experlenced v1rtually

“1dentlca1 changes in autonomlc responses, such as heart
‘rate‘and skln conductance, as a result of an evaluatlve,,-v
Wcondition;. ThlS study prOV1ded ev1dence for the cognltlve
\,1nterference models of test anx1ety. DeflCltS 1n |

vlnformatlon proces51ng dld not result from maladaptlve



: fllevelstof'autonomiecarousai. ébhéeptuélizétibnrof'test”

{fanx1ety as a cognltlve phenomena was supported in

Kf'subsequent research. Addltlonally, the 1nterference

*,models of test anx1ety related more strongly to

‘dlstractlons 1n attentlon than to autonomlc respondlng.

10



COMPUTER ANXIETY

The growing trend to computerize test édministrations
has led to iﬁcreaséd-research to assess effecﬁs Qf test
vanxiety»and computer anxiety. Similar performance
decreﬁents.were foundeith both computer anxiety and test
anxiety. Individuals found to be high test anxious have
also been found to be high computer anxious (Rubin, 1981).
Noﬁ only does‘the threat of evaluation interfere with
performance in testing ehvironments, but subjects
experienced computer anxiety in a computer-administered
testing setting.

Weinberg‘(1982) estimétéd that nearly 33% of the
pebple‘sampled in a study of 500 college students and
corporate managers could be categorized as "cyberphobic®
or having high computer anxiety. Paul (1982) also found
30% of the business community as having experienced some
form of anxiety about computers in a survey he éonducted.
It may be expected that these workers would bring a
certain level of anxieﬁy with them into the work
environment, thereby interfering with their performance
under testing conditions.

Development of scales to measure effects of computer
anxiety began with strong emphasis on attitudes toward

computers and included measures of task-specific efficacy.

11



{ H111 Smlth and Mann (1987) studled computer anx1ety
‘hiuslng a measure of self—efflcacy, percelved complex1ty of
t’1nnovatlons and cognltlve la21ness to assess attitudes -
‘,a55001ated w1th the use of computers. They labeled
| icomputer anx1ety as “technophoble.” Subjects who had a
:hlgh sense- of eff1cacy regardlng use of computers were
_ found to be more llkely to use them. Their study
| underscored the 1mportance of efflcacy bellefs in the:
decls1on to adopt an 1nnovat10n.
Morrow, Prell and McElroy (1986) outllned correlates
- of computer anx1ety in thelr study of college students.,_
They found that behav1ora1 correlates, such as prlor |
experlence w1th computers and computer knowledge,
»‘accounted for 36% of the varlance 1n computer anx1ety.
}Self-reported behav1ors explalned more of the varlance 1n
computer anxiety than personallty or att1tud1na1
. correlates.‘ They ‘concluded that computer anx1ety‘ma§'be a
._'functionhof prior experience and vieWed'it as a modifiable
v condltlon. |
| Developlng another label of computer anxlety, Brod
(1982) proposed‘that‘the‘condlt;on of "technostreSs" |
resultedlfrom anpinebility to adapt to theuintroduction
}and operation of new technology.‘rCorrelates affecting;f
‘ithiS’includeduage, pricr computer erperience,Qend |

perceived control over new tasks. . ln‘an‘applied setting,

12



"Brod feund that control of p@tentlelly negetlverstatementsfl
; about oneself, v1ewed 1n thls context as’ selfeefflcacy, '
"greatly 1mproved the cop1ng mechanlsms ef cyberphoblcs.e

O’Nell and Rlchardson (1978) presented a review of

' studles in Wthh modlflcatlons of 1nstructlona1 procedures':'

"1n computer learnlng env1ronments were attempted to- reduce‘

'_uCOmputer anx1ety However, as Hedl and O’Nell (1977) also\

”found control over 1nstruct10na1 varlables and 1mmedlate

"feedback in the computer env1ronment led to 1ncreesed

“1evels of anxiety. Instructlons prler_to‘the test led to
;significeht differegces,tetWeen‘grcups_when eﬁ‘evaluetise
tthreat was intrbduced{ :Siﬁilar ccnclusiots:were’found by
‘ erghtsman (1961) ‘ |

| Rosen Sears, and Well (1987b) generated a 3esca1e
ueasure for computer anxletyycemprlsed‘of.attltudlnal,-
‘anxiety, and coqnitiveﬂelemeuts. ‘Eiements of resistahce
to computers, fear or anx1ety towards computers, and
: hostlle or aggress1ve thoughts abeut computers were )
researched in a 5opart study us1ng unlver51ty students.
‘The first twc—studles 1ncluded use of the STAI.

Rosen s scales cons1sted of a computer anx1ety ratlng
scale (CARS, Rosen, 1988}, ettltudes toward computers
scale (ATCS, Rosen, 1987), end a computer experlence
demographlcs questlonnalre‘(CEDQ, Rosen,~1987)
neqatlve relatlon was found between the anxiety and

) attltude scales (r = ,,29’ p < .01) SubJects w1th prlor

13



gcomputer experlence and p051t1ve attltudes toward
computers were the least anx1ous.v‘"General computer

.Qanx1ety-—operat1ng the machlnes themselves" was found to

,faccount for 40 3% of the Varlance 1n computer anx1ety.

"ddWomen Were found to have a less p051t1ve attltude overall

towards computers, w1th the greatest fear that 1mproper

;_use of the computer would result 1n damage.ﬂ Of the-total S

:sample, 149 were hlgh anx1ous.‘ Graduate students served
- as sub]ects and had a mean age of 37 years. |
' In a second study, Rosen, et al.,(1987a) 1nc1uded the‘
A;STAI. State anx1ety was negatlvely correlated w1th
fcomputer attltudes (r .17 ) < .01) The sample for
ljth1s study con51sted of 66% non-whltes, such as blacks and’

’V-Hlspanlcs. o

'ﬂr14_.~



BEENEFI‘I‘S’- OF COMPUTERS

Most research has been conducted on the effects ‘of
..conventlonal computer-admlnlstered testlng. The argumenth
in the forefront states that computerlzed psychologlcal
' testlng is depersona1121ng. In cllnlcal research ‘studles
‘vtyplcally have cast the client as an object of automated
manipulations by a computer. | |

Burke and Normand (1987)’reVieWed'the'literature and
found overwhelmlng eV1dence that cllents reacted favorably
to computerlzed testlng. Investlgatlng accuracy of
'1nformat10n about sensitive areas,‘such as use of alcohol
drugs, and tobacco, Sklnner and Allen (1983) had subjects_

answer questlonnalres 1n‘face-to—face, selfwreport and

- computer conditions. The computer condltlon was rated as

most relax1ng and 1nterest1ng. The‘study was conducted on

a cllnlcal patlent populatlon and was therefore dlfflcult
 to generallze to other settlngs. However,‘thelr research
called into questlon the theory that computers were ‘
depersonallzlng. It also underscored the need for‘further
research‘and a‘redefinitiontof the interactions and
effects of computers on‘human eubjects.:‘

b‘ Hulin, Drasgow,‘and Pareons (1983) underscored the.‘
1ncreased measurement -accuracy available with computerlzed

testlng, along with reduced boredom, fatlgue and testlng

'15



-vtime.u Test admlnlstratlon becomes more f1e21ble 81nce 1t’

“'fﬂcould be conducted at any tlme w1th schedullng of test

'rvadmlnlstrators becomlng unnecessary Urry (1977) found

h*,;substantlal cost reductlons Wlth computerlzed tests.

*Flnally,_there is an 1mprOVed scorlng efflciency and
:Eaccuracy._ S | | | |
| These studles prov1de ev1dence for the changlng view h
{toward computers, at least on a theoretlcal level |

_Research has begun to reveal the user~fr1end1y aspects of“'

"icomputers. users flnd them appeallng ‘in 51tuat10ns where

J} ‘sensltlve 1nformat10n 1s to be dlvulged.; A51de from thev[

fhlncreased accuracy in testlng and scorlng, reduced test-*
taklng tlme, reduced costs 1nv01ved Wlth testlng, there
hflremalns a need to contlnue research to show clear ev1dence

- for the human factor ln computer testlng.



v ‘SELF}-E,EFJ;oAcY 3

Us1ng the framework of self*efflcacy theory

"7(Bandura, 1977), efflcacy perceptlons are deflned as the

oi\bellef of one s ablllty to accompllsh a partlcular task,

"dSelf-effloacy has been found to 1nf1uenoe the ch01ce to

1engage 1n a task along w1th the effort and pers1stence

"'”necessary to perform 1t.; Bandura establlshed that

”fpercelved self-efflcacy for partlcular task 1ncreased 1fs

‘w‘prlor experlence prov1ded p081t1ve 1nformatlon about

“*;vrelated competencles for that task.

Bandura (1977) descrlbed persons hlgh 1n self-efflcacy-r

:as those able and personally effectlve.i ngh test anx1ous*

o persons Were found to have 1ow self—efflcacy due to

’preoccupatlon w;th fear of fallure and self-blame._

‘;-Percelved pos1t1ve self—efflcacy functlons as a cognltlve

'settlng for success, self-blame on the other hand, may be
~V1ewed as the converse of efflcacy.

| Cons1stent Wlth Bandura s clalm that self—efflcacy
”:dlrectly affects levels of task performance,onod and
’§Locke (1987) found a s1qn1flcant pos1t1ve relatlonshlp

v,fbetWeen efflcacy and academlc performance 1n thelr study

va_of college students (r —..27 g <_.01)

' When Mlura (1987) used percelved competency measures

f as an 1ndex of computer anxxety, women were found to be
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: more~often'highﬂtest‘anxious.~ HlS study focused on self- a

’?ftefflcacY Judgment as a bellef that one could successfully |

jexecute‘a-partlcular‘course of behaV1or; Us;ng.college3
rystudents, Miura:aSSessed‘self;efficacytbeiiefstas related:
to ownershlp, use, programmlng, and de01s1on to take
_future coursework 1n computers. He found a relatlon
'lbetween self-efflcacy and current and past enrollment in
‘Fschool computer programmlng courses (r = .29 .47, and ,31l
Irespect;vely,,p <;-°°1)' _Factor ana;yszs of the results:
generated'the}highest factor loadings for prior
‘experlenoe. .h“’ TR "  o |

Self-preoccupatlon w1th perceptlons of belng "unable":
lead to attent10na1 mlsdlrectlon. ngh anx1ous
':1nd1v1dua1s are unable to focus on the task at hand.
Sarason (1978) found thls negatlve preoccupatlon to. be at
the core of test anxiety.

Usingself—efﬁicacy as a uniinng theoretical
construct,’wine (19?1j.postulated‘that test anXiety'was
‘not unidimensional. ‘Since'high teSt‘anxiousrpersons“
typicaily internret:afWide'range of situations as
~“eva1uat1ve,‘react1ng w1th cognltlve concern and
_ performance def1c1ts, he pos1ted that test anx1ety was a .
cognltlve—attentlonal construct.  Assessment of the
pos1t1ve orlentatlons to evaluatlon with measures of self—

efflcacy resulted in 1ncreased predlctlve power of the
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e'test anx1ety scale.f Wlne s research resulted a moderate,_'

'*fnegatlve correlatlon (r = v.37) between self-efflcacy and.j

:;test anx1ety. Us1ng 350 adolescent subjects, those who;
Hscored as. hlgh test anx1ous reacted w1th self—reports of v
ldhlgh emotlonal reacthlty.,:.‘ } v‘ “ i
Bandura (1977) offered a task-spe01f1c conceptual

framework of the self-efflcacy construct., He proposed

- that for each study, a unlque scale would be developed.

ﬂ-:Glst (1987) had also adopted thlS deflnltlon of se1f~v'
:_efflcacy and the means to measure 1t. In her study, she
:found decreased predlctlve power as the self-efflcacy
_jmeasure became more generallzed.“ | ."h_ _

’1w In a revlew of the llterature, Glst (1989) offered

"s1gn1flcant results w1th 51tuat10nally spe01flc efflcacy o

?fscales.> She postulated that key efflcacy perceptlons,_"'~

o when 1dent1f1ed dlscrlmlnated between hlgh and low -

f.v performers. However, thls held only when vague past i

'“performance 1nformat10n was avallable. She contlnued
rresearch u51ng task-spe01flc efflcacy 1nstruments to
f}explore computer efflcacy Slgnlflcant 1ncreases 1n

';-performance occurred for subjects w1th hlgh computer

"”efflcacy ThlS partlcular study looked at self-

ﬁconfldence prlor computer experlence and past success 1n
alearnlng s1tuat10ns. The 6~1tem scale measured efflcacy vi'
vof computer operatlon over six dlfflculty levels.

In other related research Wang and Rlcharde (1988)



conducted a study to recon011e accepted task-spec1f1c1ty
' tef the efflcacy construct w1th grow1ng ev1dence that 1t :
:imay be valldly measured w1th more generallzed scales..-o“
"€Correspondence between general and spe01flc measures |
resulted 1n a blpolar factor, suggestlng that each scale
:u> assessed oppos1te aspects of the same construct.ﬁ They o
_concluded that the generallzed measure would mOst ‘T
’tsuccessfully predlct performance in s1tuatlons that were

eless famlllar or perhaps amblguous to the 1nd1v1dual

In contrast to these and other flndlngs ngqs (1989) :

‘vfound moderate eVldence for the~su1tab111ty of a more 1fle5
.generallzed ]Ob efflcacy scale. ‘HlS researoh was»,. S

gconducted 1n work-related settlng | The desigﬁeofithe

scale emphaslzed 1ts appllcablllty across occupatlonal A

tu types. Thus the scale ‘was qeneral enough to be used in a}f 

"‘varlety of work settlngs but speclfic to the workplace.  ff”

. He found personal efflcacy correlated w1th performance ”
1(r = .21 2 ‘< .01) and rellably measured a s1ng1e ‘

'construct.-
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"CLASSICAL 'AND MODERN TEST THECRIES i

Psychometrlc Justlflcatlon for use of computers 1n
"Qscreenlng and selectlon processes must be establlshed in f

: order to encourage w1despread use w1th1n organlzatlons.

‘:,lModern test theory, when applled 1n computer~adm1nlstered

“."test settlngs, offers some promlslng resolutlons to ‘

problems of subject artlfacts.""
| Entrenchment of modern test theory 1n place of

ﬂclassmcal psychometrlcs 1s the ba51s for new, computerlzed‘
'testlng models.‘ However, even though arguments agalnst
'modern test theory are not fully resolved advantages
’ jicontlnue to appear 1n the llterature. _.' |

o A common characterlstlc of tradltlonal testlng
1nstruments 1ncludes the flxed set of 1tems Wthh are

'admlnlstered to all examlnees (Welss, 1982) v Scale~~~vr

f,development is based ‘on comparlsons of some 1nterna1

‘crlterla (1 e.; a psychologlcal tralt) w1th emphas1s on bx

'.assessment of 1tem valldlty.' Internal cons1stency is

'.wusually assessed by Cronbach's coefflclent alpha (1951)

“ufThe obtalned test score dlstrlbutlon 1s compared w1th the

*V'jtest developer s des1red test score dlstrlbutlon.‘ Thls

vfmethod of test development compounds the dlfflculty of
: ‘standardlzed scorlng methods.;_ii B

Generally, no. two tests scores may be compared.v



lefflcultY and dlscrlmlnatlon 1ndlces vary accordlng to -
"jthe dlstrlbutlons of ablllty 1n subgroups of examlnees.
jofTherefore, tradltlonally developed tests are not
:'tlndependent of the samples on whlch thelr development 1s

‘ixbased.v Thls sample dependency 1s readlly reflected by

”v{changes 1n the rellablllty coefflclent as a functlon of

'the true score varlance 1n the partlcular sample, desplte '

'cons1stency 1n the 51ze of the measurement errors., Sample |

‘»dependency occurs 1n the classlcal parameters of item
- p—values,,ltem*test correlatlons,'and valldlty
.coefflclents (Hambleton & van der Linden, 1982)

| Observed test scores and error of measurement are' o

estlmated j For theoretlcal reasons, one Would expect some

7~d1fferences between test-retest scores due to random

influences. Constructlon of exactlng parallel measures

~seems dlfflcult from a practlcal standp01nt. However, )

parallel testlng procedures are necessary in order to"
, av01d problems from repeated admlnlstratlon of the same
dtest.' |

Gu1on and Ironson (1983) dellneated shortcomlngs of

- clas51cal test development as compared w1th modern test

*pv‘theory, or 1tem response theory (IRT) Sample dependency,

”a single overall standard error of measurement for all
examinees, restrlctlon of comparlson due to test score j

‘metrlc, and dlsregard for the pattern of 1tem responses'“‘



ov_ all centrlbute to problems Wlth class1cal psychometrlc_'

”dstheory ’ IRT readlly addresses these 1ssues.'

Hambleton and van der Llnden (1982) presented |
"comparatlve ana1y51s of class1ca1 test theory and IRT. ft
_rClass1cal test theory alms at the level of the test -
‘ewhereas IRT ains at the 1eve1 of the ltem.»‘IRTff'

;establlshes a dlfferent relatlonshlp between the test .

,tscore and the varlable measured by the test._ Rather than'

vaggregatlng 1tem responses as the total score, IRT hf
ﬂluemploys 1nd1v1dua1 1tem responses w1th probab;lltles of

';,success as a functlon of the examlnee and the 1tem., |
'dInd1v1dual 1tem responses are used as 1ndlcators of Lh
oablllty. o | | “‘ | ,

| A grow1ng body of ev1dence ShOWS that test o

hvdevelopment could be 1mproved 1f 1nd1V1dua1 1tem

’ 1nformat10n about 1tem responses were used. Early

) researchers, such as Lazarsfeld (1950) categorlzed the

estlmated ablllty estlmate as a "1atent tralt “:,

In monte carlo studles, Lord (1952 1953) prov1ded
;strong mathematlcal ev1dence for use of latent tralt
'tdtheory in test constructlon.d IRT was later successfully
f:applled to test score equatlng (Lord 1975), tallored ‘

etestlng (Lord 1968, Welss, 1976); and test de51gn ‘and
,h"evaluatlon (erght 1977)
~ IRT replaces the claSslcal test theory true scoref -

ﬂestlmate‘wrthxthe 1atentgparameter-theta (G),‘Whlchvls nat'
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‘.}indexed to7thestest., The true score scale depends on a L
wfspec1flc set of 1tems, but the ablllty soale does |
not. o S
| Slnce IRT modellnq begins prlor to scorlng of the‘”
'ﬂitest, quantltatlve 1tem and ablllty parameters are used to v
ofexplaln qualltatlve 1tem responses. IRT analys1s uses k
:,%models of probabllltles of P(e), as the probabrllty of a
'spe01f1c response at a glven ablllty level 2] (Anderson,
‘.1982) r R R S
‘ One,‘tWQ, and‘threetitemrparameterlmodels‘are'uSed in

IRT. Parameters‘are;determined'byfitem;discrimination,
'1tem dlfflculty, and a gue551ng parameter._ Conditional
dlrect or marglnal max1mum llkellhood methods are applledlk
to estlmate the parameters. Goodness of f1t tests such as
chl-squared check the approprlateness of the model chosen.

Examlnee true score usrng clas51ca1 test theory,

will vary across nonparallel measures of the same ablllty.v7

IRT establlshes an ablllty estimate that would be the same

across a sample of 1tems whether parallel or nonparallel

_ measures. 'Examinee performance on. a .measure 1s

transformed to a standardlzed estimate of ablllty, ®, as a
common scale. Examlnees may be compared even when they |
hare-notrtaken the‘same.ltems, .In.thls‘respect IRT is a
1"test—free"‘measurement (Crocker & Alglna, 1986) The

scale of measurement as an arbltrary unlt of measure,
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‘h_establlshes the mean latent tralt score as equal to o and ff
bthe standard dev1at10n as equal to 1. v

“A common assumptlon of IRT states that a s1ng1e_~t
ablllty underlles and explalns examlnee test performance.;

Thls s1ngle ablllty is also assumed to be unldlmen51ona1.
:A test 1s deflned as unid1mens1ona1 Af 1tems throughout |
the test measure a s1ng1e tralt or ablllty., The latent
trait accounts for the statlstlcal dependence among 1tems
(Crocker & Alglna, 1986). |

_‘ Local 1ndependenoe 1s another assumptlon for the IRT
’models. Th1s assumption states that the probablllty of an:
1fexam1nee answerlng a test 1tem correctly would not be
'affected’byrperformance on any other”;tem rn:the test»
(Hambleton & Swamlnathan, 1985) | o -

‘ Latent tralt models spe01fy a relatlonshlp between
observable examlneevtest performanee‘and_anyunobservable-a
latent tralt.,~Thus 1atent traitsVor abiiities‘are not'
dlrectly measurable (Hambleton and Swamlnathan, 1985)

Another ba51c assumptlon of 1atent tralt theory 1s t
:jthat examlnees' performance on a test can’ be predlcted by '
E deflning examlnee characterlstlcs or traits.3 For example,'
examlnee estlmated scores. on assumed underlylng tralts are'
asubsequently used to predlct test performance (Lord and |
“Nov1ck 1968) | | .

7 IRT models depend on the number of parameters used.=

"In the Rasch model (erght 1977) all items have the same
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‘dlscrlmlnatlon parameter.“ In the two-parameter mcdel the':f
‘ dlscrlmlnatlon and dlfflculty parameters are 1ndexed. The-

' three-parameter model, or the 10ngth model (Blrnbaum, 'v

L 1968),-1ncludes the ques51ng parameter.l Flscher and

‘tFormann (1982) used the three-parameter loglstlc model
"s1nce they found 1t more flex1ble for 1tems and 1tem
formats.'n | G | |
Three, two, and ene—parameter IRT models have been..
rev1ewed 1n the llterature.' Essent1ally,.w1th1n each
r~model 1tem parameters are used to determlne the item
| characterlstlc curves‘(ICC, See Flgure 1 ) The.tralt
elscale is placed on the horlzontal ax1s as the level of
‘fablllty or e.‘ he probablllty of a spe01f1c response to
', an 1tem is on the vertlcal ax1s.v Parameters are.-(l) 1teh
dlscrlmlnatlon,v"a- " (2) 1tem dlff1culty, "b "'and,(3)
evthe quesslnq parameter, "ci,"j
The slope of the ICC is related to the item
discrimination parameterl .If-the slope of the_Curve iS‘
‘,steep}Vthelprobabilltyfof a particular response changes
. rapldly in relatlon to the changes of the tralt level.
‘Items dlscrlmlnate max1mally among examlnees at sllghtly
p'dlfferent levels of the trait at the steepest p01nt ‘of the
; slope. If it may be assumed that all items are of near-
‘r'equal dlscrlmlnatlon, then this parameter may be set. at a

’constant.
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' Locatlon of the curve along the horlzontal axis is a

_functlon of the dlfflculty parameter. Thls is the p01nt

on the 1atent tralt scale at Wthh the slope of the ICC 1s,p.

:lat a maxlmum. Increased accuracy of predlctlcn from use o
of the mathematlcally-derlved ICC occurs, relatlng the
,probablllty of success on an 1tem to the ablllty measuredv,
.(Hambleton and Swamlnathan, 1985) ' |
' The lower left asymptote of the ICC 1ndlcates the
‘guess1ng parameter. ThlS represents the probablllty of an
- examlnee of low abllity correctly answerlng an 1tem (Gulon
'and Ironson, 1983) If none of the ltems may be answered
‘correctly by gues51ng, thls parameter may be set to 0
r.reduc1ng computatlonal tlme. | | | |
:f The ICC 1s a nonllnear regre551on functlon cons1deredf:h
bfas elther a normal oglve or. loglstlc curve, dependlng on

the partlcular model used. The normal oglve is 51m11ar to"

“,kthe cumulatlve normal dlstrlbutlon.“ Although used

hpredomlnantly in early research 1t has been replaced
»recently w1th the computatlonally 81mp1er loglstlc mcdel

" (Blrnbaum, 1968)

| | IRT has the added advantage of prov1d1ng equal
fprec131on at all levels of the tralt contlnuum belng
lmeasured. The 1tem pool has hlghly dlscrimlnatlng 1tems"
| qually represented at the full range of dlfflculty, |

'3 Conversely, conventlonal test constructlon leads to

“dlfflcultles such as the "bandw1dth—f1de11ty“ dllemma
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‘;(WeiSS) 1983)t '“Peeked"‘cohventionai‘testS“are’moStv
:preclse at tralt levels where the test is peaked but 1t
: does not prov1de optlmal measurement for examlnees for V'
whom the test 1s too easy or too dlfflcult.

IRT therefore takes 1nto account the pattern of 1tem
E responses. A pre01se standard error of measurement at
each ablllty level 1eads to max1mum 1nformatlon at that
‘1eve1 In class1cal psychometrlcs, a total score based on
aggregated item responses is used to compute the overall
standard-error of measurement. Wlth IRT the probablllty
vof‘an examimee‘correct1y5ehswer1nq‘an item depends on the
form of the ICC and is. therefore 1ndependent of the
‘dlstrlbutlon‘of examlnee ablllty. ‘The. probablllty of a
-correct response does not depend on how many other
’examlnees are located at the same ablllty 1eve14 This'
“sample 1ndependence“ 1s one of the strongest
characterlstlcsbof IRT.f Compared w1th class1cal test
theory,iit‘clearly'distlnqulshes;ltself as the more
attractive modei.‘ - |
‘ IRT research has typlcally been s1mulatlons (Urry,
1970; Lord, 1968).; Applled ‘research generally has been in
edmcatienal‘settings,(01sen, et al., 1986:vP1ne,'1986; |

- Weiss, 1982).
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 ADAPTIVE TESTS

-Iﬁ.staﬁdaraizgé;abiiity{tésts, when item aifficulty
’[is3uariedl-there is the unintended’consequence~that'most‘-;
eexamlnees must respond to items that are elther too easy
‘for dlfflcult to prov1de 1nformatlon about thelr ablllty.
V,Adaptlve~tests prov;de-anﬂeffectlve solutlon to thls
;hproblem. The tOtal‘number of:items requiredufor

'~ administration to achleve a spe01f1ed 1eve1 of measurement:'
‘pre01510n is reduced., Thls reduces boredom, mlnlmlzes |
 test fatlgue, saves tlme and money. ;

Urry (1977) dlscussed several advantages of the new,
computer—adaptlve testlng technology whlch 1ncluded- 1)
'standardlzed admlnlstratlon and av01dance of test bias
‘from varlatlons in admlnlstratlon variability, 2) less
‘risk‘Of“compromlse becauseftestszOuld no longer be
printed} and'S)fimproved ualidity andtmeasurement N
‘aCCuracy.b | U | h

: Adaptlve tests are a result of IRT models. Lord .
(1980) found adaptlve testlng to be a more accurate and
equlpre01se measurement throughout the range of the tralt
or ablllty tested.v Item selectlon procedures are based on

@ﬂan estlmatlon process that computes-examlnee ablllty. At

: g‘each response, the computer chooses an’ 1tem that would

best estlmate the examlnee s true ablllty score (6) ~This
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s based on an 1n1t1al ablllty estlmate whlch is
| . typ1cal1y derlved from prlor ablllty test scores or from
’jltem parameters from a normatlve sample. f“j"

Assumlng the 1n1t1a1 ablllty estlmate is valld IRT

’”uses an 1terat1ve process to select 1tems, optimlzlng

:,spe01flc crlterla. Methods 1nc1ude max1mum llkellhood

“vest1matlon (MLE. Lord 1980), maxxmum 1nformat10n 1tem
‘ A

selectlon (Hambleton and Swamlnathan, 1985),‘and Baye51an o

"”ﬁpriors (McBrlde, 1977)

In a monte carlo study of adaptlve testlng, Hulln
q(l983) oomblned the MLE and max1mum 1nformatlon 1tem |

’7_se1eotlon procedures._ He found that for examlnees 1n an

Vttjadaptlve test admlnlstratlon w1th @ as low as ~l 75,_@\was E

'estlmated more accurately than W1th conventlonal test :

o admlnlstratlon.;

| 01sen, et al., (1986) and Bock and Mlslevy (1982)
"13found that the 3~parameter model generally prov1ded a
dbetter flt to the data as compared Wlth the other models.

_ In both studles, computer-adaptlve tests produced an
vfabillty dlstrlbutlon Wlth a mean closer to a, as well as
te}smaller varlance.s Results 1n both studles were contrasted :
"Vw1th tnose from paper-and*penc1l and computer~convent10nal‘"
‘jtest admlnlstratlons.‘ ’ . . | ‘
Test equatlng studles showed strong p0551b111t1es for

_ alternate verslonsvof.measoresf Huba (1988) developed



v"'alternate vers1ons of the Western Personnel Test (WPT.‘

’~Gunn and Manson, 1962) whlch 1ncluded paper-and-pen01l and

‘computer-conventlonal Correlatlons between test forms

were hlgh (r ’v'76) and no 51gn1flcant dlfferences between'_ .

:test groups resulted.: He concluded that these alternate
vers1ons could be used 1nterchangeab1y. Thus, paper-and—:(

,penc1l ver51ons of tests mlght eas1ly be adapted to

‘”»admlnlstratlon on computer.-

Slmulatlons by Urry (1977) haVe shown that a model

“,w1th 1nsufflclent parameters led to 1neffect1ve adaptlve

ffltestlng. He recommended that test developers carefully

‘;rev1ew the theoretlcal 1mp11cat10ns of thelr test prlor told

3'ch01ce of the model., He 01ted the an example of the

;v:'lnapproprlate use of the Rasch model for tests Wlth

jrmultiple~ch01ce 1tems, s1nce thlS model dld not support
- the fldellty of multlple-ch01ce 1tem response data. v
: In a . study by Olsen, Maynes, Slawson, and Ho (1986)
ﬁequatlng and comparlson of paper—and—pen01l computer- |
‘dconventlonal, and computer-adaptlve tests resulted 1n no
31gn1flcant dlfferences amonq admlnlstratlons.v
r'lfCallbratlons from 1, 2 and 3—parameter models showed B
’ftlncreased test 1nformat10n and reduced standard errors.as‘d‘

: the number of parameters was 1ncreased.v-These-results v

ff, were SlMllar to those of Bock and Mlslevy (1982) 1n a

: study of effects of admlnlstratlons us1ng the Armed

deerv1ces Vocatlonal Aptltude Battery.



Hulln (1983) p01nted out a varlety of potentlal.
"aproblems w1th adaptlve testlng.' Durlng the ablllty
lestlmatlon process, and "1n1t1a1 1tem“'1s chosen. ThlS -
'fltem is generally admlnlstered to all examlnees flrst, no_f
lp,matter what thelr ablllty 1evel. It 1s conSldered a o
} start1ng p01nt for the estlmatlon processes.‘.t | |
Dlsagreements have occurred among researchers regardlng’

jlthe 1mportance of thls 1n1t1a1 1tem. However, Lord (1977)»

'hj‘ had prov1ded ev1dence that cholce of the 1n1t1al 1tem had

‘lllttle or no effect on accuracy of the ablllty estlmates.
COmputer-adaptlve testlng adds another dlmens1on to

_soreenlng and selectlon processes.; Faced with a computer o

o adaptlve 1nstrument examlnees mlght become fearful that

’_°the test 1s too short to be effectlve or fear that the

‘"computer has malfunctloned.' Impllcatlons for computer

ﬂ;_,anx1ety research must be cons1dered.e,

| Issues of motlvation are affected also._ Adaptlve e!‘
'»:testlng ellmlnates admlnlstratlon of h1gh~d1fflculty 1tems?1
-l'hto 1ow—ability examlnees,eand conversely, admlnlstratlon- |
vaof low-dlfflculty 1tems to hlgh—ablllty examlnees.' It may _

“be predlcted that 1ncreased efflcacy would occur uslng
h‘fcomputer—adaptlve testlng. l_h5”'ﬁ'J* e
In a’ rev1ew of the 11terature that focused on anx1ety.
in computer-adaptlve condltlons, Garrlson and Baumgarten o

h (1961) gave entry level college students attltude
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. questionnaires. Questions were formulated such as: "The

amount of time betweenfquestions“was’too~fest/tooh.

:'7s1ow;.i,”_ “Operatlng the computer was s1mple/confu51ng,“, l'

"1_"wh11e taklng the test I was nervous/relaxed.? A ma]orltyt
‘of the sub]ects responded w1th pos1t1ve attltudes, even

‘""though nearly half found the use of the computer as more

e dlfflcult

Plne (1986) researched the p0551b111ty that adapt1Ve :
ftestlng prov1ded 1ncreased motlvatlon., He also assessed'

: the test equlvalency between paper—and—pen01l methods and

va°computer~adapt1ve methods._ U51ng a»4-1tem scale to assess‘

nervousness, he found 51gn1f1cant effects of 1ncreased
anx1ety 1n the adaptlve condltlon.v He concluded that the
»vconstant matchlng of examlnee abillty on an 1tem-by-1tem

 bpasis 1ncreased~nervousness.;W



RESEARCH QUESTIONS

The present stﬁdy used measures of:qeneral, test, and
v computer anxiety, along with self-efficacy and computer-
efficacy scalés to compare-effécts among‘threé testing
conditions.‘ Equated computer-adaptive, computér-
conventiohal, and paper-and-pencil fdrmaté were_comparéd.'
It was.predictéd ﬁhat no significant differences among
administration methods would be found.

It was alsoc predictéd_thgt the general self-efficacy
scale and the compﬁter-efficacy scalé wouid be highly
gorrélated. A negative correlation in_thérrange of .30

was expected bétween'thé-éfficaCy and anxiety instruments.
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METHOD

"Sgbjgcts L?

The test 51te was a small offlce at a prlvate, for—‘
;~prof1t personnel agency.vInd1v1duals who applled for Work
at a personnel agency were avallable for testlnq at an

 ;averagevof 5 to 10 appl1cants'per'day@  Test batterles
vwer§ requiréd‘f9r p1acemént,in occubdtions such as
clerk/?ypiSt;_Seéretary, Officé‘managér; filé,clerk and
othef‘feléted:clerical,jqbéib §§ rénged in age from 16 to
'73, with both,ma1e ahd‘femalélapplicantsﬁ Only 10 ma;es
participated‘in‘this‘sfudy. Demographic statistics are
"preséhﬁédkin Table 1.

RandOm-assignment to;grbup,”or tesf‘COnditiOn,
:occurred with each test condltlon in consecutlve order
‘until a total of 50 Ss partlclpated in each condltlcn.
COndltLons were: computer-adaptive computer—
COnventlonal and paper-and-penc11.

| §§ in all three condltlons were brlefed, in writing;
_about the confldentlal nature of the test results, as wellj‘
as prov1ded full dlsclosure of the purpose of the
quest;onnalre. §§_were given the rlght,to_termlnate 
“ pafticipatioﬁ in'the‘eXperiment‘by n0t turnihq in thé
' QuéétiOhnaireadata; ‘Thié ad&résséd the'issue of informed

consent. Out of 150 total Ss, ten were eliminated due to
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v,1a¢kf¢f:éompié£é?£est data;rlili.butffourcsgjturnedein'the»
 equest1onna1re. B H _ : J‘ ‘ ‘ o s B
| “Full dlsclosure of the purpose of the test took place
_rlmmedlately follow1ng the test in wrltlng; .Treatment of
partlclpants was in accordance w1th the ethical standards

. as presented by the Amerlcan Psychologlcal Assoc1at10n.

_I_ns;t_t;umﬂts

This study used measures of cler1ca1 aptltude as ‘the
‘“test content. Clerlcal aptltude tests are measures of a
: spec1f1c aptltude or ablllty whlch empha51ze perceptual
- speed and accuracy. Anastas1 (1988) deflned aptitude as at
cumulatlve 1nfluence of multlple experlences.‘ Clerlcal“
.skllls typlcally demand a large portlon of tlme spent on
tasks that requlre speed and accuracy to perce1Ve detalls.
- Tests of alphabetlzlng skllls are con51dered job
sample tests as. opposed to aptltude measures. The "flle-
drawer“ apt;tude test was therefore a.job‘sample test.
‘The‘"ﬁame/number,comparison"vteSt Was‘considered;a
’ruclerical aptitude teSt with“Scoresﬂdependinglon speed”ando"
kaccuracy. Anastas1 (1988) found a marked and consistent
,dlfference 1n favor of women for such skllls.
Clerlcal aptltude, along with other aptitude,

‘achlevement and ablllty measures, have: been found to be

valld predlctors of performance on the job and in tralnlng"

for all jObS in all settlngs (Schmldt and Hunter,‘1981)
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‘, Through valldlty generallzatlon, it was therefore i
’idestabllshed that cognltlve ablllty tests are equally Valld‘
‘:for both_mlnor;ty'and majorlty appl;cauts,~'Cognit1ve‘test
‘mualidities:are’geheralizable.with confidende:across
forganlzatlons and settlngs. |

Addltlonal research by Schmldt and Hunter (1981)

x‘resultlng from data of 370 000 clerical workers prov1ded

tu‘con51stent valldlty measures across flve dlfferent task—

.'deflned clerical job famllles.
_ A rev1ew of avallable clerlcal aptltude batterles,
”such as the Clerlcal Abllltles Battery and the Mlnnesota
. :Clerlcal Test prov1ded guldance for 1tem constructlon.; -
».After the clerlcal tests were constructed they were
":admlnlstered to 200 subjects in Study 11 lﬂ,
| Three equlvalent ver51ons of ‘the two tests were

' developed (1 e., computer-adapt1ve (CA), computer-

1Item parameters were calculated based on responses
by 200 8s scores on the "file-drawer" and "name/number
comparison" tests. Ss were recruited from undergraduate
. and graduate students at a Southern California University,
ranging in age from 18 to 55, including males and females.
Tests were adm1nlstered in a classroom settlng u51ng o

_portable computers over a period of six weeks. Both tests

. had 108 items each. Ss entered responses and data were
collected on computer dlskettes, analyzed, and used to

'LTproduce item. parameters. Only ten items of the "file-

- drawer" test were deleted due to no variance. Item
"parameters ‘were based on the 3—parameter logistic model
(Birnbaum, 1968) An adaptive version of the tests was
~ generated using a computer program de31gned for this

- purpose’ (MicroCAT Testing System, version 3.0 Mlcrocat
J_Assessment Systems COrporatlon, 1989).
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‘dcoﬁventionaltkCC),fand~paper#and-neneil~(§nﬁ)

In the computer—admlnlstered condltlons,vﬁs'used~a}
portable computer to enter responses._ The CA condltlon
:ematched item dlfflculty to prev1ous examlnee responses and

ttherefore all sub]ects Were not adminlstered the same

bltems.: The cc condltlon presented all 1tems in the same

order as was presented in the PnP COHdltlon.‘§§ 1n the CC

»1tcond1tlon entered responses on the computer keyboard._ All
.§§ 1n the computer oondltlons were hrlefed verbally by o
‘;aqency staff about how to enter the responses and Were

K prompted on keyboard famlllarlty.‘u g.;ﬂ‘ |

The PnP condltlon cons1sted of all’ test 1tems
'admlnlstered u51ng paper ano penc;lar,_s were glven the
1test and sat ‘in the testlng area of the offlce.. Thls ms:'
bmethod 1ncluded wrltten 1nstruct10ns for the test aloan»n'

,u'w1th practlce 1tems. | - e v»_" |

h t A self-report questlonnalre Was developed to assessf'

'“Qanx1ety and efflcacy (See Appendlx A). 1 General anx1ety"T
‘was measured by the State Tralt Anx1ety Index (STAI.

~JSp1e1berger, Luchene and Goshen, 1970) Only State
l'anx1ety was assessed us1ng a 20-1tem format,j Trait -
;anx1ety Was not assessed due to the nature of the
.»construct as a stable personallty characterlstlc.

| Rellablllty estlmates for the State anx1ety scale_’

were estlmated to be 1n the range of 91 to .94

(Splelberqer, 1966) Slqnlflcant correlatlons between_
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. State anx1ety scale and Tralt anx1ety scale Were found in
~ the range of .70 to 75 in worklng adults (Splelberger,

’1966) Stronger correlatlons were . found in s001al*

‘t.evaluatlve 51tuat10ns. Convergent and dlverqent valldlty

.ureported by Splelberger (1980) pos1t10ns the State anx1ety
*tscale as a solld measure.-

Test anx1ety was measured u51ng the Test Anx1ety
eIndex (TAI. Splelberqer, 1978). No changes orhdev1atlons
'from the standard 20—1tem scale occurred. Rellabllity of
the TAI was reported in’ the range of .94 to .95
’(Splelberqer 1978) The TAI was found to correlate 56
‘Wlth the Test Anx1ety Scale (TAS, Sarason, 1978),
_conflrmlng 1ts use as a 51tuatlon~spec1flc measure of
anx1ety proneness durlnq tests.

COmputer anx1ety was assessed with the approprlate}
factor from the COmputer Anxiety Rating Scale (CARS;
fRosen, et al., 1988), a 19-item scale. Reliability of the
“scale ranqed from 93 to .95 (Rosen, et al., 1988) Rosen
cautloned on use of only a 51ngle factor from his research
w1thout~ver1f1catlon through repllcatlon. However, use of
the scale 1n the present study was percelved as acceptable

due to the hlgh face valldlty of the 1tems. Addltlonally,

- Rosen reported that thls factor accounted for 40.3% of the‘

total varlance explalned in computer anxiety, as measured

by his’multifdimensionel scale,
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Efflcacy was assessed w1th both task-speclflc and e'“5
_‘qeneral scales., Glst (1989) presented a spec1flc
',computer-efflcacy scale con51st1ng of 51x 1tems.} Hér‘
n,research focused on efflcacy 1n a tralnlng settlng Théﬁ

ltems were rated on a scale of 1 to 10, w1th a "can 1.‘

"uido/cannot do“ response._ For the purposes of thls study,v

;{the questlon stems were used but w1th a more standard 1
'L‘to 6 leert format. The effects of thlS change on the
jpsychcmetrlc propertles of thls scale could not be_fv
liassessed but were belleved to be negllglble.‘_ » ‘
= The qeneral self-efflcacy scale (nggs, 1989) was‘:

fdd'also admlnlstered based on 1ts strong face valldlty.v This. L

'ed‘12 1tem scale was expected to contrlbute addltlcnai'e

71nformat1on about mean group dlfferences on anx1ety
'F'measures.» The research conducted by nggs 1nc1uded‘
"measures of outcome expectancy. ”The~test-xetest o
| ’rellablllty was .80. | | - s :
. he comblnatlon cf all scales produced e
:questlonnalre cf 75 1tems whlch was presented in a“papef-"
';and—pen011 format g_ 01rc1ed the answer that
N corresponded to thelr response.' Questlonnalres were

:,placed in a sealed envelope to protect confldentlallty

ﬁf})Procedgrg

Ss entered the offlce of the personnel agency and

d‘requested an appllcatlon for employment They Were handed'\d‘
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! cllpboared and seated in the testlng area.v Agency staff
_rev1ewed the completed appllcatlon for demographlc data -
"'such as age, years clerlcal experlence, total years B
v.'educatlon, years computer experlence, computer ownershlp,;
and sex.'“:" | | | ““ o | |
» j All Ss were testeo.. Each s was ass1gned a random
:»l“identlfication mumber.rogs sat at elther the computer |
'l.termlnal or 1n the testlnc area, dependlng on the as31qned -
‘”test condltlon.} Staff of the personnel agency were

brlefed on ‘the Purpose of the experlment the use of the'v”f

:'7computer, and how to collect test data. On site data

' collectlon took place over a perlod of approx1mately flve |
vmonths.' | | »

f Once the testlng was completed all Ss were glven thej

"questlonnalre whlch 1ncluded an 1ntroductory statement

underscorlnq the confldentlallty of the responses and that‘

~ f;responses would not 1nfluence a de01s1on for hire.v Thls

'*‘dlsclosure was repeated throughout. Approx1mate1y 20

m;extra mlnutes was requlred to flll out the questlonnalre..
- After completlon of the questlonnalre, §; were
F”fpresented w1th a ertten statement of dlsclosure regardlngf,‘
_the purpose of the experlment.. .“ | | |
. The experlment had 3 condltlons"ilchombuter?v‘
adaptlve, 2) oomputer—conventlonal 3) paper-and—pencil
c,Testlng was followed by admlnlstratlon of the »

E questlonnalre w1th flve scales con31st1ng of 1) state



f:anx1ety (STAI), 2) test anx1ety (TAI), 3) computer anx1ety
'f;factor from the computer anx1ety ratlng scale (CARS), 4)
general self-efflcacy v and 5) computer—efflcacy. |
Results from the clerlcal tests were kept separate
i<from the questlonnalre data collectlon procedure. ‘In.
:order to preserVe the experlmental condltlons, 1nformed
consent took place after each had completed both the

‘lclerlcal tests and the questlonnalre. Actual scores for

) ”placement were scored and ranked accordlng to percentlle

*norms by agency staff. ' Agency employees had no access to
ﬁvresponses on- the questlonnalre.p §_ were asked to place 1‘
the questlonnalre in to an envelope and seal 1t. Only a.

tcrandomly—a531gned 1dent1flcation number appeared on the r'

o 'out51de.

Appllcants were then asked to interv1ew for Job
1 placement. Test 'scores from the cler1ca1 batterles wereJJ

used for sCreenlng/selection'purpoeee.

3



: "-RESULTS | j,

[)' A one-way ANOVA Was conducted to compare the mean ‘
’jgroup dlfferences among the three condltlons us1ng ‘ | :
jmeasures of state, test and computer anxiety and efflcacye
',scales, as Well as on demographlc varlables.n No
31gn1flcant dlfferences among experlmental condltlons were‘v
'found._ For each ANOVA the standard error of measurement
for the dependent varlable of 1nterest was used as an
beffect 51ze estlmate, allow1nq for estlmatlon of the :
ostatlstlcal power. Power-Vas_unlformly'hlgh,‘ranglng;
) from 70 to 90.ﬂ | . | | t o |
| In addltlon to conductlng statlstlcal tests for o
E  s1gn1f1canoe of group mean dlfferences us1ng one—way o
fdnANOVAs, additlonal 11ght Was shed on the magnltude of the
i‘group dlfferences by the calculatlon of credlble 1nterva1s,
‘e(Hays and Wlnkler,‘1971), also referred to as ngh Density:_‘
'f_Regions (HDR, Schmltt 1969) e | |
Credlble 1ntervals prov1de a probablllstlc means by

':whlch to Welght 1nterpretat10n of the outcome of no

'»d“"s1qn1flcant dlfferences.f As a scale of credlblllty, they s

'{are presented 1n a famlliar metrlc. -lee 95%-conf1dence :
~1ntervals, cred1ble 1ntervals may be 1nterpreted as a 956
;chance the true mean dlfference 1s 1n the 1nterval. Ends,

of the 1nterval are compared relatlve to 0 to the>
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standard error of measuremént for the’dépendent'variable
of interestf If én interval includes 0, the‘probability
is low that there is a large difference among group means
and a Type‘II.eerr'has occurred. If the interval does
not include 0, then there is not unequivocal support for
the claim of no differences.

The ANOVA on the State anxiety from the STAI resulted

in no significant differences. Results are presented in

Table 2.
Table 2
STAT -

F o F
Source DF 88 MS Ratio Probability
Between 2 59.81 29.91 .33 . W72
Within 124 11246.41 90.70

Total 126 11306.22

A 95% credible interval was calculated for STAI
comparing CA to CC (HDR = =-2.0350 to 1.5150). This
interval included 0. The magnitude of the differences
between the means was compared to the standard error of
measurement for STAI (SEM = 2.81). Coupled with the

credible interval estimate, this comparison sugqesté that


http:11306.22
http:11246.41

a éonclugion'of no substantive differences among groups on
the éTAI remains tenéble. This analytic approach was
continued for each pairwisé comparison of the experimental
conditions for each dépendent‘variable.v

The credible interval for the diffefence between CC
and PnP ranged frdm‘-1.0063'to 5.5357,;aqain relative to
the SEM of 2.81. |

The credible interval for the difference between CA
and PnP also substantiated the result of no difference
(HDR = -.7207 to 2.8728; SEM = 2.81.

| The ANOVA conducted on TAI resulted in no significant

differences. Results are presented in Table 3.

Table 3
TAT

F F
Source DF Ss MS Ratio Probability
Between 2 226,55 113.27 .85 .43
Within 124 16576.68 133.68
Total 126 16803.23

Calculated 95% credible intervals for the TAI
resulted in a difference between CA versus CC that ranged
from -1.13 to 5.06; CA versus PnP ranged from .7015 to

5.7585; and CC versus PnP ranged from =-.3540 to 2.840.
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| These 1ntervals should be 1nterpreted relatlve to the o

v“vustandard error of measurement which was 3 0634. Only the:

| 'rp;CA versus PnP 1nterva1 does not 1nclude 0.'

Slmllar results were achleved w1th the ANOVA on the

o CARS factor of computer anx1ety. No s1gn1flcant

"u:dlfferences were found.- These results'areqrepo;ted in
Table 4. B o
',Table,4u

. comput r Anxiety

v;"_sburce°]vaE[»‘kij-essufei "_MS;;H"}Ratio“’ijebabiiity
Between 2 228.90  114.45 .63 .53

 Within 122 22090.29  181.07

‘Total 126  22319.20

Computatlon of the 956 credlble 1ntervals for the :u'
vCARS factor of computer anx1ety resulted in the dlfference'
:between CA versus cc ranglng from -2 83 to 3. 19 and CC |
‘versus PnP ranglng from -.07 to 5 54 w1th both 1ntervals
,1nc1ud1ng 0.‘ These should be compared to the SEM = 3. 32,
uw1th the conclu81on of no substantlve dlfferences.f"

s The condltlons of CA versus Pnp resulted in the

dlfference ranqlng from 08 to 5 75. _Th1s~dld not~1nclude'
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0; but the lower end 6f the interval waé’close to 0 when
contrasted to the SEM = 3.32. Marginal non-siqnifiéance
was found in the one—Way ANOVA for‘the sélf-efficacy
scalev(F(z,lzz) =2.66, p=> .05). The CA condition had
a higher mean score (M = 56.14). ' |

The results of‘the ANOVA for selféefficacy are

presented in Table 5.

Table 5
Self-Efficacy

F F
Source DF SS MS Ratio Probability
Between = 2 417.45  208.72  2.66 .07
Within 122 9559.07 78.35
Total 124 9676.51

1Calcu1ation of the 95% credible interval for CA

versus CC fangedbffom 1;22 to 5.06, with SEM = 3.02. The
interval for CA versﬁs PnP was 2.24 to 6.13. Neither of
these intervals included 0. With other dependent variable
group comparisons, the credible interval either included 0
or had a lower bound that was close in absolute magnitude
and close to 0 relative to the SEM. However, with the
self-efficacy measure, mean differences with experimental

conditions produced credible intervals that did not
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'uinciudé'o; The 1ower bounds of the 1nterva1vwere also not

'jclose to Olln absolute terms and dlfferent from 0 by a
substantlal portlon of the SEM., | |

The credlble 1nterval for CC versus PnP was 5.72 to

2. 52m which 1ncluded 0. L e

Results of the ANOVA w1th flndlngs of no dlfferencesf

- ”_among groups for the computer efflcacy varlable are o

“vpresented 1n Table 6.

‘ Table 6

 compute Ef fl ac

. Source DF  SS  MS . Ratio Probability

© Within 132 3445.51  26.10

Total 134  3476.00

ciédiﬁiéwintéfvéis7fdifcdmpuﬁét éffi¢a5y4were«n¢t
vcalculated because 1nstrument was not used 1n any mannerv
‘51m11ar to that reported 1n the 11terature.: No prlor ,;e‘
“*estlmate of varlance from the scale u51nq the 1 to 6 o
valkert format was: avallable from whlch to calculate the
":flntervals-;””n. ' L '

Ana1y51s of the relatlonshlps among the flve scales



yiélded moderate correlations between general and test
 anxiety (r = ;51, p < .001). vCOmpﬁter anxiety Waé not
significantly related to general anxiety (r = .09,
e > .05) | | |

Negatlve correlatlons between the anxiety scales and
measures of efficacy occurred as was supported by the
llterature (Wlne, 1971). Addltlonally, general self*
efficacy correlated w1th1computer anxiety (r - —.28,:
p < .001), as was predicted. |

A moderate correlation 6ccurred betwéen genéral and
computer efficacy‘measurés_(r_= -.37, p < .001). General
self-efficacy accounted for 24% of fhe variance in test
ahxiéty. ‘Alsd, 26% of the.variance in general anxiety.
could be adéounted‘fof by teétbanxiety. Results of the
Acdrrelation matrix are-presented in Tabie 7. |

Reliability coefficiénts (uéing’Crcnbach's Alpha),
réportéd in Table 1, for all scales were acceptably hlgh.j

The lowest rellablllty occurred with the STAI (r = .84).
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Table 7

Correlation Matrix

Test_

Computer = Computer

51

Genefal‘ Sélf
Anxiety Anxiety Efficacy Anxiety Efficacy
General
Anxiety  1.000 52k -.50%%  ,09- L26%
Test
- Anxiety <H2%% 1.000 =37%% . 24% -.25%
Self-
Efficacy =-.50%%  —.37%% 1.000  -.30% .38%%
Computer | | | |
Anxiety =~ .09 .24% -.28% 1.000 -.33%%
Computer |
Efficacy =.26% -, 25% . 37 %% —-.33%% 1.000
N of CASES: 99 1-Tailed Significance: * .01
*¥% 001



'rTaﬁlé,if_ '

' standard . Cronbach’s

N Mean Deviation  Alpha

- STAI ,,  - ”";‘36.71 : ' "9;48;\”‘_;  84
."CA _ 3j42.  ) 36.07  ',-  .“1;20 o
cc 39 36.33 . 8.55
': PP 46 3?,61 o ‘11g54 ‘.
TAT iéG@lZ”ff”‘ 'vi1g55 iF_ = .97
ca 401 . 37;93 I 12.11 |
cc 42 35.95 “»_.J‘10.75zr'
P 45 34.67 - 11.80 | |
cars 3168 13.42 .96
cA 40 52.75 ' 13-9O,.”
cc 42 32.57  12.62
PP 43 20.81 - 12.62
SE o 53,65 . ' 8.97 .87
ca 42 s6.14 9.82
cc a1 52;9; o 8.12
_Pnp 42 '”51'86  f - 8.51
CE S 30LOQ"‘ ‘V_‘s.ogu, e
CA  "44 ‘ j‘3é,41l  : 3 5.45 B
cc a5 29.33 505

PnP 46 30.26 4.83
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Analy51s of the demographlc data resulted in’ a -
';~51gn1flcant dlfference among the experlmental groups 1n.v
,afull~t1me work experlence (F(z 137) = 8 51 p < 001)
‘tThe PnP oondltlon (M 8 06) had the hlghest full-tlme
"years of work experlenoe as compared to the CA condltlon
‘(M 3 11) and the CC oondltlon (M 4 54) No other
v;51gn1f10ant dlfferences between qroups were found on: other»b
edemographlc varlables.’mbeo' L |
Hl To summarlze, statlstlcal analy51s‘con51sted of
;Zoneway ANOVAS on varlables to compare group means; ‘No

,dlfferences among condltlons were found on measures of

;“"general test and computer anxlety, along Wlth general

';:self-efflcacy and computer efflcacy.f The oredlble ~"‘
| *‘1ntervals suggested that there were no substantlve

”dlfferences.g,;
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ﬁ‘:s.cquv:'oN.' |

ThlS study was de51gned to prov1de ev1dence that
‘computerlzed and computerwadaptlve tests would not
']adversely affect anx1ety 1evels or efflcacy when asse551ng
.clerlcal skllls. The results of thls study clearly
'suggest that thls is the case. »

These results accentuate flndlngs by Schmldt, Hunter,.
'McKen21e,.and Muldrow (1979) regarding»the.economlc
[utlllty of valld selectlon procedures., Thelr review of
the 11terature empha51zed 1ncreased product1v1ty of
workers tested w1th 1nnovat1ve testlnq technologles such,v
as computers. They found that 1nnovat1ve selection
procedures reduced test time and'cost of‘administratioh,
allowing fOr‘increeses in‘the;total'nﬁmber of applicamts
screened. | \ |

Hambleton, et al., (1978) p01nted out the advantages
bof adaptlve tests and the latent trait theoretical
.approach‘to resolve mental_measurement.problems. This
~ study contributed to the;growinqbbodyvof evidence that
.applied latent”trait'theory.and use Of‘domputers in
itestlng 51tuat10ns actually help ellmlnate some of the
ﬁlong—standlng measurement dllemmas such as length of test
"fatlgue,‘praetlce effects, and others_whlle}not 1ncreas1ng

anxiety.
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ReV1eW of the performance of the separate dependent

‘~.measures produced 1nterest1ng outcomes. The STAI

fperformed equally well 1n thls study as 1t dld 1n researchxfff.

r-&{conducted by Splelberger (1978) Mean scores were

"V}comparable.c Hewever, 1t should be polnted out that

lfFSplelberger s data was prlmarlly gathered 1n educatlonal

f*;ﬂand cllnlcal settlnge. He also focused hlS researoh on-

'tslssues of valldlty, as dld most other studles (Splelberger

"¥,htand Sarason, 1961) Thls study, on the other hand, looked

’7xjonly at the effects among methods of test admlnlstratlons, .

Hedl and O'Nell (i f ,{found reduced state anx1ety

nfﬁ;under condltlons of computer-based 1earn1ng. Thelr study

fbpresented the computeqltestlng env1ronment as less ‘
tthanx1ety*provok1ng overall.; Whlle the current study dld
'anot repllcate the flndlngsvof less enx1ety,‘adverse
‘vxeffects were not 1ncreased._sv v» . vv_: :
Analy81s of data from the present study found lower
»emean scores of the TAI 1n all three condltlons as compared“
‘::to research and normatlve data presented by Sarason
’:;(1978) The lowest mean value occurred 1n the paper-and—-_f

.[penc1l condltlon.' S expressed less worry about te"”’

'*‘]results and reduced cognltlve concern., Sarason s researchv"

""hewas conducted us1n§”students who were less llkely to have _f* R

"{weven moderate years of work experlence.t In the present

',study, §s had not only work experlence,vbut also clerlcal



experience. Thus the test 1tse1f was not new material,
o and was not percelved as threatenlng. VH ‘ o
ﬂ Perceptlons of -an. evaluatlve condltlon were minlmlzed.
hfor all condltlons by use of s1mple test 1nstructlons and
ta set cf practlce 1tems precedlng each clerlcal test... \
.bNon—achlevement orlentlng 1nstructlons Were found to
.baffect the levels of general and test anx1ety 1n a study
cfby Sarason (1978) A reductlon in the evaluatlve threat
‘iresulted in less general and test anx1ety.i Both thls e
"ihstudy and Sarason’s had 51m11ar results.. However, aSjw‘»
dh p01nted out earller, Sarason conducted the study 1n ‘
s{‘educatlonal settlngs;; The present study therefore extends‘
.;these flndlngs 1nto the workplace.‘, | | |
| “In an analy51s of correlates of computer anx1ety,d
‘fMorrow, et al., (1986) found attltudinal or personallty

'varlables dld not explaln as much varlance as prlor’

. ”experlences.g However, researchers deflned experlence as u;?,"

'ffprlor, hands-on use. of computers.. Thelr research pc»lnted..iuj
'ut;out the poss1b111ty that computer anx1ety may be a -

‘ tmodlflable condltlon. J | | » 'h |

- Splelberger (1966) had also found test stimull ‘t7 :

fcontrlbuting to the 1evel of test anx1ety. Thus,-e

reductlon of the evaluatlve threat such as changes 1n the;c

h‘ﬁtest 1nstruct10ns would help decrease anx1ety 1evels in
v examlnees.‘ ThlS study used not only non—threatenlng

'filnstructlons, but also prov1ded practlce 1tems for the



clerlcal tests. | e |

- The CARS faotor of computer anX1ety produced mlxed _
'results.' A non-s1gn1f1cant correlatlon was found w1th the
,»TAI; The correlatlon w1th STAI was only modest. These

results accounted for 1ess than 10 of the varlanoe found

"_1n the STAI, and approx1mate1y 59 of the varlance 1n the

3dTAI.; Rosen (1988) had cautloned agalnst the use of any

1331ng1e factor of the CARS, stating that 1nterpretat10n :

o should be treated prudently. ‘The observed mlxed results

:support thlS cautlon.v'However, glven the applied settlngr

v~_s1n Whlch the CARS factor was used 1t Stlll ylelded no .

v51gn1flcant dlfferenoee among the group means ‘and. hlgh

‘:f’vrellablllty (alpha —p.96)

» Items found 1n the computer anx1ety scale had hlgh |
'f;face valldlty and therefore performed well in the applled S
hrworkplace settlng.h Nonetheless, §_ 1n the PnP condltlon .
tdld not use a computer. Many _s falled to respond to e
| ithese itQMSaL For this reason, the only genulnely accurate
. comparlson could be made between the CA and CC condltlons.,v

Mean scores on computer anx1ety were found to be ’

S ,;1ower overall in the present study (CA,‘M = 32 75 cc: M=

32, 57 PnP,,M'—29 81) ThlS may be due to response sets.p'

d5001a1 des1rab111ty was stronger as a result of the
-fsoreenlng/ selectlon process._dgs wanted to appear less o

f'j anx1ous about the use of computers,,reflectlng an



“iacceptance of the 1nev1tab1e appearance of computers 1n

”*the workplace. | n | .
g_ 1n the PnP condltlon had the 1owest scores 1n“

,computer anx1ety, 51nce they dld not use a computer for

ftestlng. However,»no s1gn1flcant dlfferences occurred

P f]among condltlons. Appllcants may have wanted to appear

more llkely to be eaS11y tralned and more w1lllng to work"
':w1th computers'on ‘the job. Tt should be pointed out that
:1tems on the computer anx1ety scale were worded S0 that '
all Ss could respond |

Efflcacy measures were. 1ncluded to assess other
fpossible reactlons tO'the testlng process. Ss in the CA
‘condltlon had the hlghest scores for general ]ob self* |
) efflcacy (M = 56 14) as compared w1th the CC condltlon (M
= 52, 93) and the PnP condltlon (M 51 86) Two studies
V(Brod 1982y H111 et al., 1987) also found that 1ncreased
‘self-efflcacy bellefs contrlbuted to the ability to adapt
to 1nnovat1ve technologles such as the use of c0mputers.
Desplte the results of no s1qn1flcant dlfferences among
group means, the hlgher mean for the CA condltlon suggests
some relevance to the Brod (1982) and the Hlll, et
Ial (1987) studles. Contlnued research in this direction
may. uncover a trend toward more efflcaclous beliefs in
computer conditlons. d | v'

5; in the cA condltlon had the hlghest levels of

self—efflcacy. §§”1n,th1Svcond1t10n’may have~consldered~
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fthe adaptlve test as a "cuttlng edge" experlence 1n the

fscreenlng/selectlon process. Slnce computers oontlnue to
‘-penetrate the workplace, appllcants may have v1ewed thelr
rexperlence as . an encounter w1th the offlce tool of the
u’future. The fact that they 51mp1y were able to use it may‘
‘have affected their sense of self-confldence and ablllty
to perform well.v ‘

GlSt (1989) found that task~Spec1flc efflcacy measure
t~most useful 1n determlnlng prior task mastery.’ Since
appllcants 1n the_presentastudyfhad»aosubstantlal‘amount
of'prior WOfk experience, it’followsvthat their self-
reported measures of efflcaoy would 1ndlcate a stronger‘
sense of capablllty to perform a task, Results of this N
study conflrm these flndlngs ‘ , :

COmparlsons of the CARS computer anx1ety factor with ,u
the efflcacy measures y1e1ded moderate negat1Ve
'.correlatlons (r #'-.zs‘p < .01 for general job self—
"efficaoy; r = -.33 p< 01 for computer efflcacy) If, ‘
‘ hlgh anx1ous examinees experlenced performanoe decrements,
"and efflcacy measures have been found to ‘increase the
predlctlve valldlty of anx1ety scales, thlS relatlon is
breestabllshed 1n thls study (cf., Wlne, 1971)

Furthermore, the task-spec1flc computer efflcacy

'":}measure may be useful as a predlctor of hlgh performance.‘

‘The study by Hlll Smlth, and Mann (1987) found hlgh self~
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efflcacy as an 1nd1cator of w1111ngness to use a computer,"'

‘and helped d1st1ngulsh those who were computer

L 1111terates.:,:et‘j“

A negatlve correlatlon was found between general job
‘iself—efflcacy and the STAI ( r =_~.49) : In a~study w1th
:f parallel results, Wlne (1971) found a ~.36 correlatlon
jbetween the two scales.. The general efflcacy 1tems had k
"fhlgh face valldlty for job appllcants._,Questlons were
'work related and mlght have ea511y been cons1dered task-
speciflc 1n the applled settlng. : | »
| The hlgher negatlve correlatlon in- the present study
lcontradlcts the flndlngs by Glst (1989) Her study found
,‘decreased predict1ve utlllty of more. general efflcacy
measures. However her study focused on tralnlng aspects
of computer use.’ | | | | |
Thls study presented a cumulatlve corroboration of
the hypothe51s of no dlfference among testlng methods
 The results seem generallzable based on the applled
settlng of the study gs 1n the sample used were probably
typlcal of employment agency appllcants 1n general."
'The.outcome_of this study has‘favorable utlllty for
oontinued reSearCh. overall, the1COmputer-adaptive‘method
7‘does not present 51gn1f1cant obstacles to test—taklng
strategles as delineated by Burke and Normand (1987), nor
does 1t 51gn1flcantly affect 1evels of anx1ety As

computer—admlnlstered testing contlnues to expand into_a11‘
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‘drealms‘ the results reported here suggest examlnees w111 ”
._ not experlence hlgher levels of anx1ety. .' | | |
| Examlnees tested by computer~adapt1ye 1nstruments do
not. experlence 1ncreased 1evels of anx1ety even though
- they are faced w1th a format very dlfferent from the-v
~paper—and—pen01l method - They cannot rev1ew test |
questlons in advance, nor can they necessarlly repeat
rquestlons,»especlally w;th tlmed tests.wNonetheless, this
study‘shcwed evidence thatdthis‘hew-experience did not
_ 151qn1flcantly affect anx1ety levels.. |
| : Appllcant self-efflcacy was found to be ass001ated
w1th anx1ety levels.‘ Wlth a need for ever more accurate
fscreenlng and selectlon procedures, employers may be faced
‘Wlth the need to assess tralnablllty and worker confldence
in relatlon to computers.v Computer-adaptlve technologles,
falong with conventlonal computer use,; do not present any f
addltlonal problems to either employer or prospectlve |
employee. ‘ ‘

‘This research has contrlbuted to the understandlng of

y the theorles of applled modern test theory. It has
| addltlonally provrded a ba31s,for_add1tlonal studies in
applied settinQS.’ Further'researcthn this might.include
and expanded subject pool to cross-valldate flndlngs.‘lThe‘
issue of computer anx1ety has yet to be fully explored

with an\adequate scaleeto measure the construct. Other
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| exten51ons of thls research mlght questlon whether these

'o;flndlngs are generallzable to other abllltles bes1des

::clerlcal skllls such as spatlal m tal psychomotor,.hlr“
'_:Lmechanlcal and others.v].””"" o T |

Thls study proV1deS a strong'foothold for future test

‘-f_fdevelopers, openlng the door to new testlng technology. Hf' 

L 31nce no 1ncreases 1n anx1ety Were found 1n the computer-‘

"7'adaptive admlnlstratlon, statlst1c1ans and test

”o'constructors may begln to readlly access 1tem response

o*theory for a more accurate, efflclent and qulcker method~, .

;of testlng
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o | .  QUESTITONNATIRE
'PART1 e
o A number of statements Whlch people have used to descnbe themselves

e are glven befow. Read each statement and circle the number that corresponds
- toyour present feelmgs There are no r;ght or wrong answers. Da not spend

- too much time on any one statement

1= notatall
2= moderately so
3 =somewhat
4 = very much so

N oA RN

g

lfeelcalm ....... i i T .2 .3 4
‘Ifeelsecure...,...._.,.)...A.....,......;.,.. 1t 2 3 4
1 AMAGNSE et i 1., .2 -8 " 4
el strained........c.o.ooroiiriiicinn 1t 2 8 o4&
Ifeel atease...........coomrviiciucrnne. 1 2 3 4
I feel upset....u..;,.}.1.‘......ﬁ..‘..z.»..,.”.....; 12 3 s
I am presently worrying over | - )
'possible misfortunes..... .~ 1 . 2 3 4
' lfeel satusf:ed ..... w120 3 . 4
o9 ' TR RN 3 4
100 ife _ , 12 3 4
1. _f.lfeel self-confident... 1 2 3 4
12, Ifeel nervous........... ..... e 12 3 4
13. 'Iampttery ..... SNEMPRIREIENS SCT 2 3 4
14, lfeelindecisive........... 1 2 3 4
15 lamrelaxed. ... 1T 2 3 4
16, lfeel comtent.................icoiii 1 2 3 4
17. lamwortied.......coiiinie 1 2 3 . 4
18. Ifeelconfused.....;.;....',....‘ .......... 1 23 4
19. - Ifeel steady.........cooiersivrisisrsrries 1. 2 3 4
20. Ifeel pleasant ....... ........ I ‘_1' 2 3 4
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 PART2.

1 = almost never

24,

36

- 40,

2 = sometimes
3 =often =
| 4 almost always
21, ifeel confldent and relaxed durmg tests..;.ﬁ..
22, lhavean upset, uneasy feehng .
' during important tests......... dedelpeeeins
23, Thmkmg about the final score on tests.
' interferes with my ability - ,
, totakethetest.....‘ .....
' Ifreeze up on important tests,..; ....... s
25, Dunng tests, | think about -+ ’ v
v whether Pll succeed.................ccc.... :
' 26. 1 become confused when working on tests..
- 27. Thoughts of domg poorly interfere
‘ with my concentration whlle |
‘ takingatest........loiiiies PRV
28.  feel jittery during tests.........cc..ioercrurererninns:
: 29, lfeel anxious during tests, v .
L ~even when 'mwell prepared............
30, - 1 feel uneasy before gettmg
o " theresults of mytest...........ooieine
31, Ifeel tense AUrNGtestS...........ccccccommrmerriricis
‘32, lwish tests did not bother me so mueh
33. lgetso tense that my stomach '
' gets upset during tests.................. _
34.  ldefeatmyselfontests............ccocuenenin. .
35, lfeel panicky dUrng tests................i.......
worry before importanttests.............ic...... _
‘37. - l'am thinking of failing during testS...ovoirress
'38. My heart beats fast during tests....................
39 " lcontinue to worry aftet SR
R the test is OVEEooiiroroeeo oot
I.get nervous and forget facts

during atest.................
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- PARTS

o , Thtnk about your ablhty to. do the tasks requrred by your /ob If you are
"",_Qnot currently emplayed thlnk about the ]ob you have apphed fororare seekmg '

v :'When answering the followmg quest:ons, answer in reference to your own ‘
personal work sk:lls and abihty to do your job SR :

' REMEMBER--YOUR ANSWERS WILL HAVE NO INFLUENGE

- OREFFECT ON HIRING DECISIONS. IF YOU HAVE ANY

 QUESTIONS ABOUT THIS PLEASE ASK THE TEST

. :-;ADMINISTRATOR NOW..

3 = disagree someWhat
- 4 =agree somewhat

6 -*'strongly agree |

o os0. 'My future in this job is limited

o ,1 = strongly disagree
- 2 = disagree

- 5 =agree

541;. Fewpeople in myhneofwork A et A e e o
SR “can domyjobbetterthanlcan..,.;;;‘;ﬁ a2 3 4 8
42, - Ihavetheconﬂdence in myability R R A
o o domy job. e b
43, 'Ien]oy doing my job....
44 Therearesometasksrequired 7 ST S
R ‘ bymy jobthatlcannot dow M. 1 2 3 4 B
BT ._Whenmyperformance is poor; - S A TP L
o itisduetomy lackofabmty'.-.i;.;'...‘;‘.;',_f 1 2 3 a4
, LABL :v’ldoubtmyablhtyto domyjob i 120 03 4
' ':47‘."f'1havealltheskmsneeded e s L R

-
N
F-Y
»

to perform my jobverywel.l ..... 2 3 a4 R B 6

48, v;'_.v“‘Moétpeopte inmylineofwork TR
el o candothls jobbeﬂerthanlcan-‘/ EETR, |
e -49};»;7”blamanexpertatmyjob ............. seprensiesiseision

 because of my lack of skiﬂs...‘.‘.;_;.ﬁ.v.,?:.v_;.; 1 L g 3 4 [

s S lam very proud of my

, R jobskmsandablhtles......'.}..,';.'.1.‘,.’__;7‘.‘....'.__..:.'. 1 28 4 B
52, 'lfeelthreatenedwhenothers P OIS S LN SR
Lo watch mework .......... ERUTR R IR SR IR  4. 6
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 PART4
“HOW NERVOUS OR ANXIOUS WOULD YOU FEEL IF:

1= not at all
2 = alittle
3 = afair amount
4 = much e

5= very much

S Fa You took a CIas‘s in-computer Iaﬁguage'

(e.g., Basic, Cobol, etc.)........ccce. 1 2 3
52.  You applied for a job that required o '
’ ' 'some training in computers............. 1 . 2 3
53, Youreviewed and looked atacomputer : -
PAOLOUL.....occoovcccricsescssesicc i 1 2 3
| 54. Youvnsitedacomputer center..........lo 4 2 3
55.  Youusedacomputer programto R
‘ writeareport..........inis o L 20 08
56.  You gotan "error message" R ' |
' " from the COMPULET..........cc.ooiriivreriins 1 23
57, You were asked tolearnto . o R
write computer programs.........o.o.. . 1 2. 3
58.  You dealt with billing errors - o
, ~ that were caused by a computer...... ' 1 2 3
59. You learned to use the computer :
keyboard...._..,....‘.‘..,...,................‘..’..,.v‘.. 1 2. 3

60. Youused a calculator that has statistical
' ‘ functions s;:ch as means, standard

;  deviations, and correlations........... 1 . 2 3
61.- You usedapre—packaged computer prOQram o ,
o o balance your checkbook.............. 1 2 3
62. You attended aworkshop on ,
S ' usesofcomputers.....; ..... i 12 8
63.  You erasedordeleted material - o AR
' fromacomputerﬂle.....;..'..’ ..... ENTSE ¢ 2 3

64. You thought about_ purchaslng : ‘
pre-packaged programs for N
~a computer (software)............cco.eooe. . 1 2 3
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PART 4. (Continued)

1 = notatall
-2 = alitlle v
'3 = afairamount
4 = much |
5 = very much

i

- 85. You tqok a class about the

66.  You learned computer technology............... 1
67. You thought about buying the hardware
to go along with a personal computer
‘ (e.g., disk drive, modem)........ rerrene 1
68.  You thought about having to take a
‘ * class that required limited use

of 8 COMPULEN.......coooiiiiniien 1
69. You used a computer to do statistical
' compPUtations...................... U o
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PARTS:

1 jf“:

o

strongly drsagree--r
= disagree =~
; '3 disgree somewhat

4 = agree somewhat |

H

- 5=agree

pey 6 = strongry agree |

: 70, When l am provrdedwith wrrtten
_— -7_ S mstructional material. e
T Whenthe computer givesme
T " instructions at each step, and
mforms me when I have

S completedastep successfully .....
L T72. ) o When I am able to hsten to v

someone giving mstructnons
who pauses as 1 complete each

going through the steps before

l Try the procedures myself ...... .,:..}_.;.,;..5_ :

74, Whenthereis an instructor to

~ watchmeas | complete each step,, R

and give me feedback about

s "”,When there is an instrictor to

gurde me by Tellmg me each step

as l proceed and explainmg the

o steps and any errors t make....,.;..,.,..i-.{;v_ :

73 ‘_Whenlam able to watch someone

 the correctness of my actrons..,...-....l';:‘: 1

56
- 56

86
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