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DEVELOPMENT AND WALIDATION OF A MEASURE
OF COMPUTER ANXIETY

by
Matthew M. Maurer ) 2
g : and
- Miichae® R. Simonson PhD
- N '
INTRODUCTION ~

The rate at which computeriration Is propagating Is con-

stantiy accelerating. Thus, the nead to understand the effects

of computer usage on the individuals involved with computers iIs

important. Many individuals fear .computer utilization, and this

fear can be very detrimental to their performance In a highly
) P
computerized env!ronment. : . ' : . |.
Before fear of computers, or computer anxiety, can‘be ana-
lyzed, it must first be identifled. The state/éralt theory of
anxiety broposed by Spielberger (1972) was used as a foundation
for describing the new phenoménon of computer anxliety identifled

! /
in this research. : /

The intent of this study was to develop a measure that coula
be used to identify Individuals who had a tendency to become unu-

sually computer anxious when faced with a situation in which com-

puters were‘lnwg]ved. Thlsrtendency to become anxious is called

the trait of computler anxlety. The actual development of anxiety
when the individua

state of computer anxliety. The .Computer Anxiety Ihdex~(CAIN) is

»

intended to measure the trait of computer anxlety, and to-be pre-

dictive of the development of the state cf computer anxietly.

Three goals were identified to Insure that the final product
of the study would ‘be a usable paper. and pencil test of computer

anxiety. These three goals were as follows:
. . 320 . | /
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1, Develop a general measure of computer anxiety.
2. Gather Informatiopn to test the reliabllity and~Va]|dIty
of the instrument. . "

3., Gather data to be used as norm references for the test.

’ - 1
Before the process of developing the actual test could

begin, a clear definition of the computer anxiety had to be

developed to gulide the development process. Computer anxiety was
defined as the fear or apprehension felt by an Individual when

using computers, or when considering the possiblility of compute?

utilization.  To further clarify the construct, It was made clear

that, althcugh there are rational fears related to computer

utilization, (e.g. Job displacement, Ingreased exposure to radi-

ation from terminal screens) the fears 'that were being addressed

in this study were fears that could be called “irrational® fears

Ll

(e.g. impending doom or sure calamity because of contact with

computers).

This definition Is quite helpful in guiding the development
of the computer anxiety medsure, but to further asslist in the
development process, the-construct had to be:further described In

terms of the observable behaviors that suggest, the . underlyling

s

fee]lngé related’ to computer anxiety. In other words, it was

=

necessary to define how we would Know if someoné were computer
aﬁxléus. This ig Important since the ultimate burpose of the
CAIN is to predict the state of computer anxiety. Thus, the
behaviors of that state must be "identified so that the preélctlve

ability of the test can be validated. The following are the

‘ 321
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behaviors that were identified as being indica. ~omputer

anxiety:
1. Avoidance of computers and the general are-s where
computers are located.
2., Excesslive caution with computers.'
3.. Negative remarks about computers.

-4, Attempts to cut short the necessary use @W computers.

~

METHODOLOGY _ )

" . 3
’ 5

With computer anxiety clearly defined, and 1its indicative
behaviqrs enumeratedﬁ it was possibYe to begin the process of
developing the actual test of computer anxiety. It was declded
that the test would wuse a six point Likert scale of agree-
ment/disagreement. and that the Hennerson, Morris and Fitz-Gibbon
(1978) modea §F psychological test development would be use&.

4

" The first step In éhis development process ‘gas.tq generate
numerous test items that would be indicative of ’ én individuals
feelings of anxliety toward computers. Rdﬁner (1981) had previ-
ously developed a measure of computer anxiety, but It was specif-
lcally directed toward prospective ﬁeacherg, and there were other
mlnpr problems "identifled with L However, the items of the ;
Rohner test were uged to suggest othér more apprSpriate itng.
Coilege students were a]sd asked to genérate stateﬁénts reflecﬁ-
ing how they felt about compdters. These statements were used.to

suggest items that reflected an Individual's feelings of anxliety

toward computers. Test Items were generated that related to the

A S
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previously defined construct of computer anxiety. The specific
definition and the associated behaviors were used as the Initial
criterion for ar: appropriate item.

Oncé items were developed, they were pilot testéd to deter-
mine if they were good discriminators. "As a result of the pilot
tést, poor items were identified and eliminated, and questionable
items were modified. A second pilot test was completed, and only
the best Items were kept to make up the final version of the Com-
puter Anxliety Index. This rigorous development and bilot testlng'-
procedure accounted ‘For the high 1level of rellability that was,
later found to exist.

The next goal of this project was to detgrmlne the reliablil-
ityggf the test and to gather information to demonstrate the
,va1ldfty of tHe test. Co]legergtudeﬁts enrolled In én undergrad-
uate Instructional medl!a. class at Iowa State Unliversity were used
as subjects 1in gathering this  information. The rellabl!lty of
the ‘test was measured using two different methads. The Internal
consistency of thé‘te;t was checkéd using Cronbach's (1970) coef-
ficlent atpha %ormu]a. The students weré afso tested and
retested with an intervening peclod'df three weeks to test the
test/retest, rel.dability of the me;sure. -

* The estabdishment of tﬁe rellalelty of the tes§ made It
bqssib]e};o examine the va]ldlty_o% It. The ya]ldatlon porElono
of the study was done usiﬁg .students In. an lInstructlonal media
class at- Iowa State Unlvers]ty as subjects. This group was cho;
sen becausekpart of thelr planned.ucurr;CUlum‘ﬁncluded a two hour

laboratory session In which the students wefe required to work

with a computer.

3

. .
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Four steps were ﬁb]]owed to demonstrate the validity of the
C9mputer Anxiety Index (CAIN). The fi-st step was to administer
the CAIN to the SUbJects two wecks before their lab on computers.
The CAIN was administered prior to the'subject's requiréd use qf
computers because the CAIN was belhg developed as a measure of
the trait of computer anxiety (rather than the state of cémputer
anxiety)'éﬁq naturally as a predictor of the development of the
state of computer‘anxlety under the ﬁroper conditions (l.e. expo-
sure- to computers).

The second step of the validation précess was.to administer
the State-Trait Anxiety Index (STAI) (Spielberger 1970), which
was intended as a concurrent measure of computer anxlety. The
STAI was chosen as the best.measure to useias a concurrent meas-
ure of computéktianXTety Becauée there was .no other appropriate,

valid measure of - computer anxiety In exlstence. However, since

“the STAI 1s actually a measure of general anxlety, the timing of’

P
its administration was considered crucial If It was to ‘be con-

Y
A

strued as measuring éomputer anxlety. The state portion of the
> :

STAI was administered to the subjects after they were seated in
front of their computers. The assumption was méde that if aﬁ
;nd]vldual had khe tra!t.of computer ;nxiety they would develop a
state of anxiety while seated before é computer, and this stAtE
of anxiety could be measured by the STAI. o |
The third step of the validation process.;;S to actually
observe subjects while they‘were ;slng computers. During this
observatlén session, a Jjudgement was made about each Iindividual

on his/her _ observed level of comﬁﬁfér*‘anxiety. Subjects were

judged on a three point scale, elither ccmputer anxlious,  neutral,,
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or computer comfortable. The <criterion on which the subjects
were  judged were_ those behavlors that were ’stated earlier as
being Indicative of the state of computer anxléty{

The final evaluation procedure was to compare the‘results of
the tHree independeﬁt measureé ef_computér aﬁxlety.- The STAI and
the observed measure of computer anxiety were correlated to the
results of the CAIN., It should be emphasized that Athe;e three
measures were each very different. The CAIN was a measuré of the
trait 6F cghputer énxlety, and the portion of the STAIl that was
used was a measure of the state of anxiety. Both of these méés-
ures were administered Qsjng self-reports, while the ’thlsd
measure was an observational one. The observation was also meas-
uring the state of.computer anxiety, whi’e the test was designed
to measure tHe Jless transient trait of coﬁputer anxliety. Since
these three.ﬁmeasures'were each somewhat different, it was not

expected that their correlations would be extremely high. To be
? [y

demonstrative of the validity of the * CAIN however,//i;e corre-

i

lations of the measures had tc. be posltlve'and significant.

The collection of no?hatlve data was -thé third and final
goal of this Study; The Intent " In collecting this data was t;
allow a person who might take this test at a later.time ' to bé
compired to others who had already. taken the test.

The following six__groups were 'ldentlfléd as:belng important
and interesting to those concerned"wlth computer anxlety:

. . Computer professichals A :A - o,
-~ . - -
2. Those who use computers on a daily basis, but are
not computer users

3. Educators S °
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4. Junior high school students

‘ 5. " College students

6. Adults who fft ndne of the above catego;les

Subjects for the collection\of normative data were solicited
S—— . ’
from across '~ the state of’'Iowa. They were from ‘schocls, busi-

nesses and government agencies.

The Intent in gathering this data was not té -identify sclen-

tifically comparable random samples, but to gather a.large volume

= .

cf data. Therefore no scientifically valid comparisons shoyld;be

made between the groups of subjects.

RESULTS

using two methods of demonstrating reliability. A group. of 25

subjects were tested wlth the CAIN, and retested 3 weeks later,

[

The coefficlent of reliability for the tést/retest situatlion was

<>

.80 (r=.90). (

The internal cdnslstency of the second administration of the

test of the above mentioned subjects was checked using Cronbach's
coefficient alpha"me?hod. The coeffliclient alpha was found to be

.94 (r=.94). The internal consistency was also calculated for a
: 2
isecond group of randomly selected from the tests returned as part

of the collection of norm data. iTHEﬁ?oefflclent alpha for this

<

group was .96 (r=.96).

CAIN, STAI and observation) were taken and they all correlated

Q . : - 3o ) . .

The computer anxlety index was found to\be highly .reliable,.

The three independent measures of computer anxiety, (thq\:l
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7

positively and significantly with each other. s The corretation:

constant of the STAI with the CAIN was .32 (r=.32). With a sub-
\3 R . _: . -
ject population of 111, this was significant ‘beyond the .0] level

(p§ .00, . o ' ’

'
Ed

The observation measure was correlated with the CAIN and—the

corrélation coefficient was .36. This too was significant beyond

[ ‘

the .01 level (p § .01).

[}

/f”“ . The normative data was successfullyncollécted and compiled.
- Table 1 shows the number of sungcts, their means, stanéard devi-~
ations and the }angén of scores for each of the six groups. The
sco;;s were grouped into 2/10 intervals- and compiled into a/per-
centile ﬁab}e (Table 2) to allow eagy comparison. ¢

[N -

ANALYSIS OF RESULTS

The reliablility and validity figures give strong-evldence

that the test Is measuring what It was designed to measure. The

' normative data gives some Indication of the normal range of
responses that can be expected from the test. The results imply

W

‘that a necessary measure Is now available for future research and
evaluation. The»stéted gbal of the yproject, to develop a usable
measure of computer anxlety, was accomplished. The test can’be

. used as a too] in career planning, and as a'test to identify
» ., individuals in need of special training.

In,aahltlon to the accomplishment of the stated goéls of the—
stuqy, this study Is significuant as aﬁ lmporﬁaht_first step In |
-the scientific exaéihatﬁon of the phenohenon of computer anxliety.

This study provides a tool to use Iin that examination.

1 \ - . : _ 327 ~
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¢ One avenue of research that is suggested py this study Is to

~ ~- . .
.determine if the several grouﬁ% th%g were inspected are in fect

as.similar as the normative data would suggest. ‘Four of th? six

norm graups showed normal distributions skewed to the rlgh:‘tto-

" wards the pésltlve). (The grodp calied "other" was ot suff]-
ciently large t§ show a regular distribution, and " the teachers
had a skewedFand' elongated dlstrlbutlon.)‘ This is as can be
'gxpe;ted for. a meésure \Ehat is examining a phenomenon that Is
genera]ly identified as._a.négatlve sne; The 'dlstrlbutlon shows

that most people cluster around the less anxlous end of the sca-

. ’

le. However, even with a skewed distribution, there were

_individuals in all of the six norm groups that 'Were sepafated

from the rest-of the group by .at least one full interval. This

seems to indicate that in all groups, including people who use

\

computers on ~a daily basis, there are those who are critically.

comﬁuter.anxious. The examination of this peculiarity in the
distribution of the 'scores,qf the norm groups could prove to be
very-intekestlﬁg and en]]ghtenlngf ‘

A second area In wh&ch‘thls study could be very valuable Js
in examinlné the change in computer anxiety fo]]ow{ﬁg'a speclific
treatment or remedlatlon activity. The éAIN can be uséd té meas-
ure changes in cdmpqur anxlet?. MS[nce the -reason for concern
about computer anxiety Is that it Is generally belleved that cbmr
puter anxiety may !n}erferé with people's funcﬁlonlng,_thls tegt
can be used to determine whch treatments prove to be most effec-

Al

tive in reduclng coOmputer anxiety.

N
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. CONCUSIONS

3
Y ‘ - .
The Computer Anxiety Index is a valid and reliable test that
. — . . H >
%, , g k o i ‘ .
can can be wused to measure computer anxiety. ‘This test has

I3

several practical Fpp]lcatlong. "It can be used effectively in

) 4

the—~further study'of the‘phgnomenon of computer anxiety. It can

also be Q;ed as an evaluation te®l by .guldanc? counselors td

&
d

: o R

ideptify studentg that are either well or ‘poorly sulted | for

. ,caréers involving computers.. It can a]so:be_used by employers
v ,:Q' 4 . . - : H

and educators to identify individuals who' are in need of special

e

curriculum or training programs to help feduce computer anxiety.

A ) . = . -
. '
v .
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Table 1. Means, standard deviations, and ranges of CAIN scores
by norm groups

College Junior _ Profes— T
student high Teacher sional User Other All
N 111 247 42 67 122 25 614
Mean score 2.70 2.21 2.44 1.78 1.99 2.21 2,23
; : )
Standard 0.71  '0.67 0.92 0.58 0.54 0.72 0.72
deviation N
Low score 1.00 1.00 1.00 1.00 1.00 1.12 1.00
(1 = lowest
-possible)
High score 5.04° 5,04 4.69 3,73 4,28 4,31 5.0k
. (6 = highest : :
possible)

Note - the higher the CAIN score, the higher the individual
anxiety *

Table 2. Percentile table for CAIN raw scores by norm group

College Junior . . Profes~ : -
student high Teacher sional User Other Al
1.0 0 o1 -2 L 2 - 1
1.2 - : L .3 14 - 6 3 5
1.4 1 . 9 16 30 12 7 11
1.6 Lo .18 24 4s 23 19 20
1.8 8 30 32 59 38 32 " 31
2.0 14 L3 38 72 52 Ly L2
2.2 24 - 54 L3 80 65 57 53
2.4 35 63 Lg 86 79 69 . 63 -
2.5 L7 72 . . 55 - 89 78 72
2.8 59 81 60 91 94 84 79
3.0 69 86 65 - 96 - 85
3.2 78 90 74 95" - 88 89
3.4 86 94 83 97 . 97 . - - 93
3.6 91 - 97 89 - - - 95
5.8 92 97 93 98 98 92 96
4L.,0 94 - 95 - - - 97
L, 2 - 98 - - 99 - 98
L.g 96 - - - - 96 98
4.6 97 - 97 - - - 99
L.8 - - - - - - -
5.0 39 99 - - - - 99

- ————— o ———— = T - — —— ————— W= e = — R = — = n B - G e - ——— ——— ——— T — 0 W = ——




