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1 OVERVIEW

In the following two sections of this paper, we will give a brief sketch of some modds of
attitude representation and discuss how these models may serve as theoretica grounds for the
design of attitude scdes. Aftewards, we will reate these condderations to the case of
attitudes toward the computer and describe the congruction of an instrument for the content-
goecific assessment of atitudes toward the computer. The dedgn of this quedtionnare is
based on assumptions following the topical approach to attitude representation (Tourangeau,
1987, 1992) and the notion of a bipolar structure of attitude representation (Pratkanis, 1989).
The third section reports the results of two sudies that provide empirica evidence for the
diagnogtic usefulness of these assumptions. In the find section, some implications for the
design of ingruments for the assessment of cognitionbased attitudes are discussed.

2 THEORIESOF ATTITUDE REPRESENTATION

This section deds with theories of attitude representation and their implications for the design
of atitude scales. Generdly, there is a vast amount of literature on the attitude congtruct that
will not be reviewed here (for an overview, see Eagly & Chaken, 1998). Ingead, we will
argue for attempts to clarify the representation of atitudes in memory, explan the distinction
between two important types of attitudes, give a brief sketch of diverging views on dtitude
representation, and sketch their implications for questionnaire design.

On a high leve of abdraction, there are two ways of understanding the theoretical role
of the attitude concept. Fird, atitudes can be regarded as continuoudy varying traits, thet is,
predispositions to display certain behaviors with respect to the attitude object. In this —
essentidly neo-behavioristic — view, there is certainly no need to darify the representation of
attitudes in memory: Attitudes are regarded as theoretica congructs that relae (overt) stimuli
to (overt) behavior and thus make the prediction of behavior more parsmonious, just like any
other persondity traits (McGuire, 1985). From the perspective of cognitive psychology
however, a different view on attitudes seems to be more gppropriate. If an attitude is a
person's evauation of an dtitude object and if it is assumed to be stable over time, it must be
dored in memory in some way. Most of the theories within the socid cognition approach,
which am a a dealed understanding of how attitudes are stored in memory, take into
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account recent work of the sructure of semantic memory, such as Anderson's ACT-Theory
(cf. Anderson, 1993). These theories make more or less use of the notion that attitudes could
be represented by means of semantic networks. The detailed structure of this representation
however may differ condgderably between different kinds of attitudes.

One important distinction here is the difference between cognition-based and affect-
based attitudes (cf. Wilson, Dunn, Kraft and Lide, 1989). Affect-based attitudes are
associated with astrong affective reaction to the attitude object; they are easily accessble and
automaticaly activated through mere exposure to the atitude object or its name. They can
hardly be changed or established by arguments (Edwards, 1990; Edwards & von Hippd,
1995) because affect-based attitudes are not based on cognitive reasons. Prototypica
examples are attitudes established through classcal conditioning (cf. Staats & Staats, 1954) or
sublimind  priming with plessant or unpleasant simuli (Edwards, 1990). In contrast to this,
cognition-based attitudes are a result of controlled cognitive processes rather than automatic
processes. They consst of a st of evauative beliefs concerning an attitude object rather than
an dfective reaction. Many politicd issues provide good examples for cognition-based
atitudes. An average person's attitude toward socid welfare, for instance, might be associated
with knowledge of numerous pro- and con-arguments relaing to different aspects of the issue.
It shoud be noted that the distinction between cognition and affect-based attitudes is not to
be seen as a drictly dichotomous one. Attitudes toward abortion, for example, might consst
of a spontaneous disgpproval of the issue as well as reasons for and/or agang legdization. In
terms of the common tripartite-modd of attitude structure (assuming affective, cognitive, and
conative components, e. g. Secord & Backman, 1964), cognitive components are centrd for
cognition-based  attitudes, whereas affect-based attitudes have drong affective components
while thelr cognitive components can be neglected. The modds of attitude representation
sketched in the next paragraph apply to cognitionbased and affect-based attitudes to different
degrees.

2.1 Fazio: Evaluative Nodesin Semantic Memory

Cetanly one of the most widdy noted models of dtitude representation is the mode
developed by Fazio (1986, 1989). The core assumption of this modd is that the nodes
representing atitude objects in semantic memory are connected to a node representing an

evduatiion (‘good vs. ‘'bad); this connection is termed "attitude'’. Since the association
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between an dtitude object and its evauation is condgdered to vary in srength, the mode
trandforms Converses (1970) didtinction between ‘dtitudes and ‘nonattitudes into a
continuum: The gronger the associaion between dtitude object and evaduation in long term
memory, the more can be spoken of an attitude that influences behavior and can be measured.
Attitude aectivation is conceptudized as an automatic process. In the case of drong attitudes,
mere exposure to the dtitude object (or its name) is sufficient to activate the attitude.
Consequently, the early experiments designed to test the theory were primarily concerned
with autometic activation of attitudes, i. e. through the so-cdled evaudive decison task (e. g.
Fazio, Sanbonmatsu, Powell & Kardes, 1986). In this task, subjects are asked to determine the
connotation of adjectives (‘target adjectives) which are presented immediately after the quick
presentation of the name or the image of an attitude object (‘attitude primes). The main result
of these dudies is that target adjectives are judged faster if they are congruent in vaence to
the atitude prime, but this happens only for drong dtitudes and for short time intervas
between presentation of prime and target. Meanwhile, the effect of vaence congruency is
replicated in a number of sudies, which corroborate the basic findings while rasing questions
about a number of details (e. g. Bargh, Chaken, Govender & Pratto, 1992; Hermans,
DeHouwer & Eeden, 1994; Klauer, Rolnagd & Musch, 1997; for an overview see Klauer,
1998).

The supposed automaticity of the valence congruency-effect, the kind of attitude
objects typicdly sudied, and its representationd parsmony (object-evauation associations
and nothing ese) meke Fazios modd especidly suiteble for representing affect based
atitudes (dthough the theory's clam is to be cgpable of dedling with attitudes in generd).

2.2 Tourangeau: Attitudesas Memory Structures Organized by Means of Topicality

In contrast to Fazio's model, Tourangeau's (1987, 1992) topical approach does not focus on
the overdl evauation of attitude objects. Instead, atitudes are regarded as complex memory
gructures which comprise of beliefs, fedings, persona experiences stored in memory, and
imeges related to the attitude issue. The centrd representationd assumption of this approach
is that the attitude representation is organized according to topica aspects, i. e memory
contents belonging to an dtitude issue are more srongly associated with each other if they
fdl into the same or a least into a reated topica clugter, than if they belong to an unrelated

cluser. The representation of the attitude toward socid wedfare, for ingance, might be
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gructured by topics such as "sdf-hdp as dternaive’, "poor management” (as examples for
anti-wdfare clusters), "respongbility to the poor" or "benefits of wefae' (as examples for
pro-wdfare clusters) (cp. Tourangeau, Rasinski & D'Andrade, 1991). Besides evidence from
a priming study (Tourangeau et d., 1991), there are results from a fidd experiment in which
the influence of preceding attitude items on answers to subsequent attitude items could be
demondrated to vary according to the dsrength of the argument relation between the items
(Tourangeau, Rasinski & Bradburn, 1989). Additional but indirect evidence for the topica
gpproach sems from numerous studies which examined context effects in attitude surveys
(for an overview, see Tourangeau, 1992). Together with a model of cognitive processes in
survey responding (see Tourangeau & Rasinski, 1988), the structura assumptions of the
topical approach provide an adequate framework for explaining context effects.

Although not explicitly stated by the authors, Tourangeau's model seems to apply to
cognition-based attitudes exdusvely. People are assumed to rely on cognitive components of
attitudes when responding to questionnaires, the response process condsts of interpreting the
item, retrieving rdevant knowledge from memory, forming a judgement and formatting it
with respect to the answer categories given (Tourangeau & Rasinks, 1988); thus attitude
judgements are regarded as knowledge-based and dependent on controlled judgement

Processes.

2.3  Pratkanis: Bipolar vs. Unipolar Attitude Structure

Smilar to Tourangeau's modd, Pratkanis (1989) theory is primaily concerned with the
question how evauative beliefs reated to an attitude issue are organized in memory (see aso
the socio-cognitive model by Pratkanis & Greenwad, 1989). The basc representationa
assumption of Pratkanis modd is that it is useful to didinguish unipolar from bipolar
dructures of dtitude representations. The defining feature of unipolar atitude structures is
that a person holds ether negative or podtive beiefs concerning the issue, but rardy both of
them. Another feature is that interindividua variability in the evauation of the atitude object
normaly occurs only between neutrdity and either the podtive or the negative extreme of the
atitude continuum. The attitude toward sports would be an example for an attitude structured
in a unipolar manner: Some people are quite enthusiagtic about sports and can possibly Sate
reasons why they like it, whereas others smply do not care. But only few people oppose

sports and can give arguments why you should not like it. (Consequently, there are numerous
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lobby groups and organizations acting in favor of sports, but people uniting to fight sports are
a rather rare phenomenon.) On the contrary, for bipolar attitude structures, knowledge about
both sdes of the issue is characteristic. Despite the fact that people vary with respect to their
overd| evauaion of an dtitude object and the vadence of this evdudion (. g. 'pro’ and 'con’),
they nevertheless can produce arguments supporting their own postion as well as opposing
arguments, and are able to recognize and judge both kinds of arguments with the same ease
(Pratkanis, 1984). Apparently, a bipolar attitude can play the role of a schema that facilitates
processing of attitude-congruent and attitude-incongruent information (Judd & Kulik, 1980).
According to Pratkanis (1989), many political issues, especidly those that are controversdly
discussed in public — e. g. abortion, nuclear power, and socid welfare — are represented in a
bipolar manner.

With respect to the cognition-based — affect-based ditinction, unipolar attitudes may
be cognition-based attitudes as well as affect-based attitudes, whereas attitudes structured in a
bipolar manner are mainly cognition-based.

3 ATTITUDE REPRESENTATION AND QUESTIONNAIRE DESIGN

3.1 Implications of Theories of Attitude Representation - Which Theory for Which
Attitude?

Instead of tresting the three models of attitude representation described above as competing
theories (for such a view see e. g., Tesser & Shaffer, 1990, p. 483), we would like to propose
that each of the modds cited above applies to different types of attitudes. Accordingly, the
implications the various theories have for the measurement of attitudes, are redricted to the
type of attitude in question.

Implications of Fazio's model. As we stated earlier, Fazio's modd is suitable especidly
for the representation of affect-based attitudes. Consequently, unobtrusve measurement
procedures were derived from the modd. Fazio, Jackson, Dunton and Williams (1995), for
instance, used a modified evauative decison task (a so-caled bona-fide-pipeling) to measure
implicit racism; in therr sudy, photographs of blacks and whites were used as primes. The
measurement of supposedly affect-based  attitudes by atitude questionnaires, however, is
problematic in principle because responding to items such as evduative datements or

adjectives invariably requires a huge amount of cognitive processng, which makes use of
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cognitive components of the attitude and is a least partly nonrautomatic. Nonetheless, the
notion of dtitude as associaion of attitude object and evduation of continuoudy varying
drength can be regarded as an implicit theoreticd precondition for the measurement of
dtitudes with unidimensond scdes The sum score derived from the application  of
unidimensona scales does in no way reflect what people think about an issue, but only
mirrors the intensity of the respondents inclination or didnclination towards the attitude
object. From a cognitive-psychological point of view, the empirical rdative of such measures
would be associations of objects and evauations in memory.

Implications of Tourangeau's model. If an attitude can be regarded as cognition-based
and as organized according to the topica dtructure of attitude-rdlevant knowledge, it seems
ressonable to take these topical clusters into account by congtructing different attitude scales
for diginct clusters. There are a number of reasons for this clam. Firg, and most important,
suppose an attitude conceptudly consss of a number of beiefs beonging to different topicd
clusers. Clearly, the content vdidity of a scde that mixes up these topicd clusters would be
questionable: If an attitude is not the mere feding that something is 'good or 'bad’, but
condsts of a number of clustered beliefs concerning the issue, a measure of the attitude is
adequate only if it separates the different evauative aspects that possbly underlie a person's
judgements. Otherwise the attitude scores have no clear interpretation (which is a variant of
the ambivaence-indifference problem, see e. g. Cacioppo & Berntson, 1994). Second, in most
cases one does not know if al the proposed aspects of an issue are aso represented in the
individual respondent's beief sysem. Grouping the items used for attitude measurements
according to aspects of topicdity, the researcher can provide the respondents with the option
to leave out certain subscaes instead of judging statements they basicdly know nothing about
— thus avoiding the 'measurement’ of nonattitudes (Converse, 1970).

Implications of Pratkanis model. The distinction between bipolar and unipolar attitude
structures has smilar implications concerning the measurement of attitudes® When attitudes
structured in a unipolar manner are concerned, these are measurable as far as the items of the
guestionnaire relate to respondent's beliefs about the attitude object. The case of bipolar
attitudes is more complicated. A good deal of dtitude questionnaires desgned for the
assessment of attitudes probably represented in a bipolar manner, group postive and negative
(inverted) items into one unidimendond scde. Apparently, this procedure can be
problematic if pogtive and negative beliefs about the atitude object form separate clusters of



beliefs, and thus 'liking and ‘didiking components of attitude are confounded in a
unidimensond measure (this is another vaiatt of the ambivdence-indifference problem).
Our suggestion is to condtruct separate scales for pro-arguments and contra-arguments in the
first place if atitudes are to be assessed for which a bidimensond atitude structure must be

assumed.

3.2 TheCaseof Attitudes Toward the Computer

Since computer technology is nowadays indispensable in nearly dl aress of society (work,
communication, education) as well as in a growing number of peopl€s private lives, there is a
growing body of research on computer related atitudes, and a number of instruments have
been developed for their measurement (for an overview, see LalLomia & Sidowski, 1991;
Brock & Sulsky, 1994). Unfortunately, usudly little attention is paid to the content vdidity of
these indruments. As Kay (1989) notes, most of the scales are not clear with respect to the
attitude component (cognitive, affective, conative) that should be addressed. In addition, most
scades mix up different potentia uses of the computer (e. g. purposes of education with
purposes of entertainment). Furthermore, frequently items addressng the computer as a
metter of persond experience ae mixed up with items refering to the presumed
consequences of computer technology for society (eg. Nickel & Pinto, 1986). Findly,
according to Brock and Sulsky (1984), most of the avalable instruments are unidimensond
scaes conggting of items relating to both pogitive and negative aspects of the computer issue.,

In the face of the modes of attitude representation described above, it seems
reasonable to conceptudize attitudes toward the computer as cognition-based attitudes, which
are sructured by means of topicaity as wel as in a bipolar way. In present (post-)indudtrid
societies, the computer issue is certainly a topic most intensvely discussed in public. Besides,
an increesing number of students and employees can no longer avoid relying on the computer
in ther daly life It is plaugble tha these phenomena correspond to a differentigion in
individual representations of computer-related atitudes. Following this condderation, an
insrument for the assessment of computer related attitudes should be constructed according to
the implications of the assumptions of a topicd and bipolar dructure of attitude
representations. We tried to do so0 in the congruction of the Questionnaire for the Content

2 Note that this distinction refers to the structure of the attitude representation and that, consequently, it is not
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Differentiated Assessment of Attitudes toward the Computer (QCAAC) (Richter, Naumann &
Groeben, in press a, in press b). This ingrument was origindly developed in German, but
meanwhile there is an English verson, too, with the English verson being psychometricdly
equivaent to the German verson (Naumann, Richter & Noller, 2000).

The QCAAC is based on three dichotomous digtinctions, which result in a totd of 2 ~
2~ 2 = 8 different scdes (for a more detailed explanation of the scae didtinctions see Richter,
Naumann & Groeben, in press a). First, we take into account the presumed topica structure of
atitudes toward the computer by distinguishing between personal experience with the
computer from consequences of computer technology for society. Next, a second topical
diginction is made by discriminating different computer uses, tha is, the computer as an
ingrument for learning and working on the one hand, and the computer as an instrument for
entertainment and communication on the other hand. Findly, we take into account the
presumed bidimensond dructure by differentiating between the computer as a beneficial tool
and the computer as an autonomous entity (cp. Brock & Sulsky, 1994) as far as the computer
as a matter of persond experience is concerned. With respect to the consequences of
computer technology for society we distinguish between positive consequences and negative

consequences of computer technology for society (i. e. useful vs. uncontrollable technology).

4 EMPIRICAL EVIDENCE FOR BIPOLARITY AND TOPICALITY IN THE
REPRESENTATION OF ATTITUDESTOWARD THE COMPUTER

The empiricd evidence we report here for the assumptions of a topica and bipolar structure
of attitudes toward the computer stems from two different studies conducted with the
QCAAC. Both assumptions were tested using confirmatory factor anadyses. Additionaly,
internal consstencies of the scales as well as their correations with measures of computer use
will be reported.

synonymous with the common distinction of bipolar and unipolar rating scales.



41 Method

M ode of Data Collection

Attitudes toward the computer were assessed using the QCAAC. In Study | we used both a
paper-and-pencil and an online verson of the ingrument, which have proven to be
psychometricaly equivaent (Richter, Naumann & Noller, 1999). The items were presented in
German. In Study 1l only the online verdon and the English trandation of the QCAAC was
used. The online verson of the questionnaires paraleled the paper and pencil form as far as
possible. Each scale was placed on one page; for the longer scaes, the subjects had to scrall.
In order to proceed to the next scae subjects had to click on a button labeled "next page’. In
addition to responses to the attitude questionnaires, subjects were asked for their sex, age and
professon as well as for information concerning actua computer use the number of years
they had used a computer, the number of hours per week they were usng the computer, and
the number of hours per week they were using the internet.

Samples

Sudy |. The sample of Study | (N = 232) conssed manly of universty sudents at the
Universty of Cologne. Of the subjects of sudy |, 76 filled in the German online verson of
the ingrument, 146 completed the German paper-and-pencil form. 136 participants were
femae, 85 mae (missng data for 11 subjects). The mean age was 27.8 years (SD = 7.5). 103
subjects were recruited through the internet or a universty computer pools and had a
presumably high degree of computer experience; 51 subjects of this subsample completed the
online verson and 52 filled in the paper-and-pencil verson. The remaining 129 subjects were
undergraduates from Psychology and other socid sciences and had a presumably low levd of
computer experience; 25 of these subjects completed the online verson and 104 filled in the
paper-and-pencil verson. For the totd sample, the mean number of years of experience in
using the computer amounted to 6.3 GD = 5.1). On average, the computer was used for 12
hours @D = 13.6) a week, and the internet for 4.3 hours D = 5.5) a week. Subjects were
rewarded by the possbility to take part in a lottery, in which an amount of DM 100.- could be
won; the Psychology undergraduates participated fulfilling a requirement for their Vordiplom

exams.
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Sudy II. In contrast to Study |, the sample of Study Il (N = 251) conssted of internet
users only. The subjects were recruited through postings on mailing lists or web dtes such as
Online Social Psychology Sudies [http://socidpsychology.org/exptshtm].  So, the
respondents in this study had a presumably high degree of computer experience. 129
respondents were male, 118 femae (missng data for four subjects). The mean age was 34.2
years (D = 14.3). The mean number of years of experience in using the computer was 12.2
years (D = 6.6). On average, participants spent 30.2 & = 18.1) hours a week using the
computer and 135 (SD = 12.3) hours usng the internet. Subjects were rewarded by the
posshility to teke pat in a lottery, in which a voucher for a wel-known online bookshop

could be won.

Measurement modelsfor testing the assumptions of topical and bipolar structure

The fruitfulness of the assumptions underlying the scae conception d the QCAAC was tested
usng confirmatory factor andyses Fird, we condructed a measurement modd for the
QCAAC-scdes that mirrors the assumptions of topical and bipolar sructure of dtitude
representation, on which the scae conception of the QCAAC B based (‘hypothesis or 'target
mode’). Then we contrasted this mode with Sx dternative models negeting ether the
assumption of topical dructure (aternative models A to E) or the assumption of a bipolar
sructure (dternative modes F and G) for various subsets of scaes The following paragraphs
describe the target modd as well asthe sx dternative moddsin detall.

Target Model. The Target Modd is based on the suppostion that the three digtinctions
regarding different classes of evduative bdiefs about the computer (personal experience vs.
consequences for society, learning and working vs. entertainment and communication,
beneficial tool/useful technology vs. autonomous entity/uncontrollable technology) are
diagnodticdly rdevant for the assessment of attitudes toward the computer. That is, the target
model condsts of a total of eight latent factors, each representing one of the QCAAC-scaes.
Since none of these eight factors can be regarded as orthogond, factor intercorrelations were
not fixed. To ensure modd identification, each scde was split into two item parcels with
randomly assigning the scade items to one of the two itemparcels (cp. Bollen, 1989). Figure 1
gives anillugration of the Target Modd.

11



Figure 1. Target Measurement Mode for the QCAAC-Scales. P: personal
experience, S. consequences for society, L: learning and working, E: entertainment and
communication, + : positive (beneficial tool/useful technology), - : negative (autonomous
entity/uncontrollable technology).

In order to test the diagnogtic relevance of the assumed topicad dructure of attitudes
toward the computer, factor intercorrdations between factors representing different topica
clusters were fixed on unity. The resulting Alternative Models A to E are each equivdent to
measurement modds assuming only one factor ingead of the factors for which
intercorrdaions are fixed a unity. The dternative models are nested modes with respect to
the target mode (Bollen, 1989).

Alternative model A. Alternative modd A represents the most redtrictive modd. Firdt,
intercorrdlations between factors belonging to ‘postive scdes (beneficial tool or useful
technology, respectively) are fixed on unity. In addition, al intercorrdations of factors
belonging to 'negativeé scales (autonomous entity or uncontrollable technology, respectively)
are fixed on unity. That is, Snce podtive and negative atitude components are separated, but
no topica didinctions are made, Alternative modd A is comparable to a pure bidimensond
model as proposed by Brock and Sulsky (1994).

Figure 2. Alternative Model A
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Alternative Model B. Alternative Model B fixes intercorrdaions between learning
and working- and entertainment and communication-scaes on unity, but only for the personal
experience-scaes. Through contrasting Alternative Modd B with the Target Modd, the
assumption can be tested that the digtinction between persond experiences with the computer
as an indrument for learning and working and persona experiences with the computer as an
indrument of entertainment and communication is diagnodicdly ussful. Fgure 3 gives an
illudration of Alternative Modd B.

Figure 3. Alternative Model B

Alternative Model C. In Alternative Modd C, the intercorreations between learning
and working- and entertainment and communication-scaes are fixed on unity, but only for the
scales related to consequences for society. Through contrasting Alternative Modd C with the
Target Mode, the assumption can be tested that the digtinction between the computer as an
ingrument for learning and working and the computer as an instrument of entertainment and
communication is diagnodicaly useful as far as the consequences of computer technology for
society are concerned. gives anillugration of Alternative Modd C.

Figure4. Alternative Model C
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Whereas Alternative Models B and C concern the digtinction between the computer as
an indrument for learning and working vs. entertainment and communication, dternative
models D and E put the personal experience vs. consequences for society-distinction to test.

Alternative Model D. In Alternative Modd D, the intercorreations between the
personal experience and consequences for society-scaes are fixed on unity, but only for the
learning and working-scaes. Through contrasting Alternaive Mode D with the Target
Modd, the assumption can be tested that it is diagnogtically useful to distinguish between the
computer as a matter of persona experience on the one hand and the consequences of
computer technology for society on the other hand, as far as the computer as and instrument

for learning and working is concerned. Figure 5 gives an illugration of Alternative Mode D.

Figure5. Alternative Model D

Alternative Model E. Complementarily to Alternative Modd D, in Alternative Modd
E the intercorrdation between the personal experience and consequences for society-scaes
ae fixed on unity, but only for the entertainment and communication-scaes. Through
contrasting Alternative Modd E with the Target Model, the assumption can be tested that the
diginction between the computer as a matter of personal experience and consegquences of
computer technology for society is diagnodticdly relevant, as far as the computer as and
indrument for entertainment and communication is concerned. Figure 6 gives an illudration
of Alternative Modd E.
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Figure6 Alternative Model E

The diagnostic reevance of the assumption of bipolar (bidimensond) dructure was
tested in a manner andogous to the tests of the topicdity assumptions. Nested models (with
reference to the target model) were employed, which regtrict intercorrelaions between scaes
thet are topicaly related, but differ in polarity.

Alternative Model F. Alternative Modd F clams that attitudes toward the computer
that are related to personal experience ae unipolar rather than bipolar. That is the
intercorrelation between posgtive and negative scaes rdating to personal experience are fixed
on -1 More precisdly: Intercorrelations between benefical tool- and autonomous entity-
scaes relating to learning and working are fixed on —1, as wel as benefical tool- and
autonomous entity-scaes relating to entertainment and communication. Fgure 7 illustrates

dternative modd F.

Figure?. Alternative Modd F

Alternative Model G. Complementarily to Alternative Modd F, Alternative Modd G
tests the assumption of a bidimensond dructure with respect to the consequences for society-
scales: The intercorrelation between postive and negetive scales reaing to  consegquences for

15



society are fixed on —1. More precisely: Intercorrdations between scales referring to positive
and negative consequences of the computer as an indrument for learning and working are
fixed on -1, as well as intercorrdations between scaes referring to positive and negative
conseguences of the computer as an instrument for entertainment and communication. Fgure
8 gives anilludration of Alternative Modd G.

Figure8. Alternative Modd G

Modd Evaluation

Parameters were estimated using the Maximum-Likelihood procedure of LISREL 8 (Joreskog
& Sorbom, 1996). The fit of the various models was examined usang a number of different fit
datistics to obtain a comprehensve evauation of modd fit (cp. Bollen & Long, 1993). Firg
of dl, c? vaues were computed and tested for significance. Since ¢? depends on sample size,
the c? / df-ratio, which should not exceed 2 (Bollen, 1989), was used as an additiona criterion
for overal model fit. In order to compare the six dternative models to the Target Model, ¢
difference-statistics were computed. As differences of the c2-vaues of nested modds form a
c2-distribution themselves, this satistic can be used to test whether the parameter restrictions
of the dternative modds lead to a decrement in modd fit with respect to the Target Mode
(Bollen, 1989). Besides c?-measures, the goodness of fit index (GFI) was taken into account.
GFl can be regarded as a measure of the percent variance determined by the modd. Since
more parsmonious modds usudly explan less variance than do more complex models, the
adjusted goodness of fit index (AGFI) was additiondly inspected. AGFI adjusts GFI for the
number of free parameters. Further on, the normed fit index (NFI) is looked a. The NFI can

be regarded as an incrementd fit index if nested models are inspected and thus provides
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additiond information on the decrement in modd fit that is caused by redrictions of the
dternative models. GFl and NFI should reach vaues 3 .95, snce AGH is adjusted for
degrees of freedom, values 3 .90 indicate an acceptable modd fit (Hu & Bentler, 1995).
Finaly, the root mean square error of approximation (RMSEA) was taken into account. The
RMSEA provides a 'tet of close fit' of the modd-implied covariance-matrix to the
empiricaly obtained covariance-matrix; it should not exceed .05 (Browne & Cudeck, 1993).

In addition to these fit Satigics, which provide information only on the quedtion if
there is any way to fit the modd-implied covariance matrix to the empiricd covariance
matrix, we further examined the rdiability and vaidity of the Target Modd by ingpecting
indicator errors, factor loadings and factor intercorrdaions. We followed a suggestion by
Fornell and Larcker (1981) to evaduate the mode by inspection of variance extracted
estimates for each of the latent factors. Variance extracted estimates are defined for each
latent congruct as the ratio of the variance determined by the congruct to the variance

determined by the congtruct plus indicator errors:

als
rVC()() = q I=1q (1)
ali+avae)
i=1 i=1

I'vey: Variance determined by condtruct X. | 4 loading of indicator i on construct X. &:

error of indicator i.

In the fira place, this ratio should take on vaues 3 .50 — otherwise more than 50% of

indicator variance would not be determined by the construct but would be error variance.
Second, dl pairsk,| of latent variables should fulfill the following criterion:

Fve) > 9%k G Fue) > G2 ()
I'vex: Variance determined by construct X. ofi: squared estimated intercorrelation
between factorsk and |.

According to this criterion, for al pairs of laent variables the variance determined by
the individua congructs should be grester than their squared intercorrdation. If the reverse
were true, this would question the discriminant vaidity of the messurement modd under
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ingpection because in this case a least one laent congruct would have more common

variance with another latent construct that with its indicators.

4.2 Results

Scale M eans and Standard Deviations

Scae means and standard deviations are reported in Table 1. As can be seen from Table 1, for
al 'positive’ scaes peneficial tool and useful technology), means in Study |l were higher than
in Study | descriptively, and sgnificantly higher for 3 out of 4 scdes For dl 'negative scaes
(autonomous entity and uncontrollable technology), the means in Study | were descriptivdy
higher than in Study 1l, but, however, sgnificantly only for 2 out of 4 scdes. For al scales,

variances were Sgnificantly greater in Study 1.

Table 1. Scale Means and Standard Deviationsfor Study | and 11

AM D
Scde Study | Study |1 t Study | Study |1 F2
'Poditive’ scales
PE/LW/BT 3.38 3.62 -4, 49%** 0.64 0.45 14.61***
PE/EC/BT 2.18 2.87 -1.37%** 1.20 0.71 45.64***
CS/LW/PC 2.74 2.85 -1.84 0.69 0.59 437"
CS/EC/PC 2.58 3.12 -8.22%** 0.82 0.60 22.03***
'‘Negative scaes
PE/LW/AE 153 1.28 3.23** 0.91 0.75 14.98***
PE/EC/AE 1.00 0.87 1.86 0.85 0.64 16.05***
CS/LW/NC 1.93 1.56 4.86*** 0.88 0.77 4.98"
CS/EC/NC 1.67 154 1.63 0.92 0.74 11.84*

Notes. PE: personal experience. CS: consequences for society. LW: learning and working. EC: entertainment and
communication. BT: beneficial tool. PC: positive consequences (useful technology). AE: autonomous entity.
NC: negative consequences (uncontrollable technology). Study I: N =232. Study 11: N = 251,

_evene's Test for equality of variances.

"p <.05.*p <.0L **p < .001. ***p < .000L

Internal Consistencies

The internd consgtencies (Cronbach's a) of the eight scales were satisfactory in both studies
(Table 2), with the only exception of the personal experience/learning and working/beneficial
tool-scde, which reached an a most acceptable rdiability of .70 in Study 1l. Generdly,
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internal consgtencies were higher in Study |, probably due to the greater heterogeneity of the
samplein Study | and thus the greater variance of the scales (see Table 1).

Table 2. Internal Consistencies of the QCAAC-scalesin Study | and 11
Cronbach'sa

Scde Study | Study |1
'Pogitive scales
PE/LW/BT .82 .70
PE/EC/BT .88 7
CS/LW/PC .78 .76
CS/EC/PC .83 7
‘Negative scaes
PE/LW/AE .86 .83
PE/EC/AE 84 .76
CS/LW/NC .83 .83
CS/EC/NC 87 .82

Notes. PE: persona experience. CS: consequences for society. LW: learning and working. EC:
entertainment and communication. BT: beneficial tool. PC: positive consequences (useful
technology). AE: autonomous entity. NC: negative consequences (uncontrollabl e technology).

Corréationswith Computer Use

The correlations of the eight attitude scdes with sdf-reported computer use were substantial
and ggnificant in mogt of the cases. In Study |, dl corrdations were sgnificant; most of the
corrdations amounted to about .40, with the exception of the correlations between the
‘positive’ scaes and number of years of experience in usng the computer, which ranged from
20 to .25. In Study Il, the corrdations with hours per week spent using the computer and
hours per week spent usng the internet were significant and subgtantiad and ranged from .2 to
3. For the number of years the respondents were using the computer, the corrdations were
inggnificant and numericdly low in Sudy Il (see Table 3). Again, this might be due to the
relative homogenety of the samplein Study I1.

19



Table 3. Corréations between QCAAC-scales and Self-reported Computer Use

hours per week spent hours per week spent years of experiencein

using the computer usng the internet using the computer

Scde Study | Study |1 Study | Study Il Study I Study 11
'Pogitive’ scales
PE/LW/BT A3FFx QT rx* BeF*r 23** ALFxx Ex**
PE/EC/BT A2x*x - Bkx* A3FFx AQF** 244 -05
CS/LW/PC 26**x  15* 23FFx 2]** 22%* A1°
CS/EC/PC ALExx Qhxx* 7EFx 30r** 24%% 11"
‘Negative scaes
PE/LW/AE G R 1 A -.34Fx* - 16* -46***  -.07
PE/EC/AE - 4Bx** L QQr Kk G 1S IR R Ak - 49%** .04
CS/LW/NC - ASKEF L QxR S A2k xF L QBxKk -42%** .08
CS/EC/NC - A5***x L 1O - AQ***F - 26%** -.36***  -.05

Notes. PE: personal experience. CS: consequences for society. LW: learning and working. EC: entertainment and
communication. BT: beneficial tool. PC: positive consequences (useful technology). AE: autonomous entity.
NC: negative consequences (uncontrollable technology). Study I: N =232. Study 11: N = 251

"p<.05.*p <.0L **p < .001. ***p < .000L

Confirmatory Factor Analyses|: Evaluation of the Target M odel

Overall model evaluation. The target modd exhibited a good fit to the data in both studies.
c2-vaues were significant a the .05-leve in both studies, with ¢? (76, N = 232) = 102.35 (p <
.05) for Study | and c? (76, N = 240) = 113.99 (p < .01) for Study II; but the c? / df-ratios
were smaler that 2. GFI, AGFI, NFI and RMSEA showed satisfactory vaues as well. GF
and NFI equaed .95 in both studies, AGFI amounted to .91 for Study | and .90 for Study I,
RMSEA was .039 and .046 respectively.

Inspection of parameter estimates. According to the variance extracted estimates of the latent
variables, the mode can explain the data well. For both samples the variance extracted was >
50 for each latent varigble The discriminant validity criterion is dso fulfilled: For each pair
of laent variables ther squared edimated intercorrdation was smdler than the indicator
variance determined by each of the latent factors. Table 4 gives the edtimates for F and the
variance extracted estimates for the eight latent variables.
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Table 4. Egimated Factor Intercorrelations (with Associated Standard Errors) and
Variance Extracted Estimates
Study |
VEE PE/LW/ PE/EC/ CSLW/ CSEC/ PE/LW/ PE/EC/ CSLW/ CSEC/
BT BT PC PC AE AE NC NC
.85 1.00
PE/EC/BT 57 048 1.00
(.06)
CSLW/PC 52 0.51 042 1.00
(0n) (09
CS/EC/PC .56 0.53 0.70 0.56 1.00
(.06) (.06) (.08)
PE/LW/AE .79 -053 -044 -036 -043 1.00
(.05) (.06) (.07) (.06)
PE/EC/AE 57 -0.63 -0.69 -0.40 -0.67 0.74 1.00
(.05) (.05) (.07) (.06) (.04)
CSLW/NC .70 -0.53 -0.63 -0.46 -0.70 0.55 0.66 1.00
(.06) (.06) (.08) (.05) (.06) (.05)
CSEC/NC .78 -0.44 -0.69 -0.39 -0.68 0.49 0.72 0.83 1.00
(.06) (.05) (.08) (.06) (.06) (.04) (.04)
Study [1
VEE PE/LW/ PE/EC/ CSLW/ CSEC/ PE/LW/ PEEC/ CSLW/ CSEC/
BT BT PC PC AE AE NC NC
PE/LW/BT .71 1.00
PE/EC/BT .80 0.49 1.00
(.06)
CSILW/PC .66 0.55 0.51 1.00
(.06) (.06)
CS/EC/PC .66 0.62 0.64 0.71 1.00
(.06) (.05) (.05)
PE/LW/AE .73 -0.55 -0.37 -0.36 -0.43 1.00
(.06) (.07) (.07) (.07)
PE/EC/AE .67 -0.68 -0.70 -0.40 -0.71 0.78 1.00
(.05) (.05) (.07) (.05) (.04)
CYLW/NC .72 -0.53 -0.55 -0.68 -0.70 0.49 0.67 1.00
(.06) (.06) (.05) (.05) (.06) (.05)
CSECINC .75 -0.47 -0.57 -0.48 -0.68 0.45 0.73 0.77 1.00
(.06) (.05) (.06) (.05) (.06) (.05) (.04)

Notes. VEE: Variance extracted estimates.
PE:personal experience. CS: conseguences for society. LW: learning and working. EC: entertainment and
communication. BT: beneficial tool. PC: positive consequences (useful technology). AE: autonomous entity.

NC: negative consequences (uncontrollable technology).
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Confirmatory Factor Analyses II: Comparison of the Alternative Models to the

Target Model

Test of topicality asumptions. In contrast to the good fit of the Target Model and
according to any of the criteria taken into account, none of the Alternative Models A to E, in

which assumptions concerning the topical structure are redricted, fitted the data. Furthermore,
dl of the dternative modds exhibited a sgnificantly worse modd fit than the target mode
< .0001), as indicated by c?-difference-tests. This holds true for both samples. Table 5 and 6

give thefit gatidics for the nested dternative models.

Tableb. Mode Fit for the Target Model and the (Nested) Alternative Models
Concerning Topicality Assumptions (Study |)

Model c? daf GFl AGF NFI RMSEA c it DNFI

1. Target modd 102.35" 76 95 91 95 .039
2. Alternative .

Moddl A 598.70 88 .74 59 .73 .159
Modd 2 vs. Modd 1 12 496.35*** 12
3. Alternative ok k

Modd B 250.47 78 8 81 .89  .098
Mode 3vs. Modd 1 2 148.12*** .06
4. Alternative ek

Modd C 175.96 78 92 86 .92 074
Mode 4 vs. Modd 1 2 73.61*** .03
5. Alternative ek k

Modd D 284.26 78 88 .79 .87 .107
Mode 5vs. Modd 1 2 181.91*** .08
6. Alternaive . xx

Modd E 234.15 78 89 81 .8  .093
Mode 6 vs. Moddl 1 2 132.16*** .06
7. Null modd 1888.22*** (df = 120)

"p <.05. ***p < ,0001.
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Table6. Modd Fit for the Target Model and the (Nested) Alternative Models
Concerning Topicality Assumptions (Study 11)

Model c? df GFl AGFI NFI RMSEA it DNFI

1. Target modd 113.99* 76 95 90 95 .046
2. Alterrative

Model A 649.94*** 88 .74 .60 .73  .163
Model 2 vs. Moddl 1 12 535.59*** 12
3. Alterndive ,x

Moddl B 283.21 78 .89 .80 .88 .105
Model 3vs. Modd 1 2 169.22*** .07
4. Alternative .

Moddl C 213.15 78 90 .82 91 .08
Mode 4 vs. Moddl 1 2 99.16*** .04
5. Alternative ok k

Model D 336.39 78 8 .76 .86 .118
Mode 5vs. Modd 1 2 222 .40*** .09
6. Alternative ok

Model E 248.94 78 90 .82 .90 .096
Mode 6 vs. Modd 1 2 134.95*** .05
7. Null modd 2435.85*** (df = 120)

*p < 0L ***p < .000L.

Test of bidimensionality assumptions. Alternative Models F and G, which dlow tests of the
assumptions of bidimensond dructure, must be rgected as well. Agan, these modds fitted
the data significantly worse (p < .0001) than the target modd, as indicated by the c?
difference datidics. Inspection of indicators of overdl fit reveds tha both modes are
inacceptable with respect to dl fit Satigtics taken into account. This result holds true for both
sudies. Table 7 and 8 give thefit gatistics of the nested dternative models.
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Table7. Modd Fit for the Target Model and the (Nested) Alternative Models
Concerning Assumptions of Bidimensional Structure (Study 1)

Model c? df GFl AGFI NFI RMSEA it DNFI
1. Target model 102.35" 76 95 91 95 .039
2. Alternative .
modd E 286.31 78 89 80 .87 .108
Mode 2 vs. Modd 1 2 183.96*** .08
3. Alterndive .
modd G 193.06 78 91 85 91 .080
Model 3vs. Modd 1 2 90.71*** .04

Note. “p < .05. ***p < .0001.

Table8. Mode Fit for the Target Model and the (Nested) Alternative Models
Concerning Assumptions of Bidimensional Structure (Study 11)

Model c? df GFl AGFI NFI RMSEA caifr DNFI

1. Target model 113.99* 7% 95 90 .95 .046

2. g'ggag"e 20253*** 78 88 79 .88  .107
Modd 2 vs Modd 1 2 178.54%** 07
S. g'(t)grgag"e 23821*** 78 00 .82 .90 .003
Modd 3vs Modd 1 2 124, 20%** 05

Note. *p < .01. ***p < .0001.

5 DISCUSSION

The results reported here clearly corroborate the clam that topicdity as wel as bipolarity
should be taken into account when insruments for the measurement of attitudes toward the
computer are congtructed. The results show that excluding assumptions of topica gructure as
well as assumptions of bipolar (bidimensona) structure, causes a substantiad decrease in
mode fit, as compared to the Target Modd which contains these assumptions. This result
occurs not only, when al of the parameters rdating to topicd assumptions are fixed (as in a
‘pureé bidimensond model), but aso when parameters rdating to just one of the presumed
topicd clusters are redtricted (i. e, only two additional redtrictions are employed). The same
holds for the bidimensondity assumption. The Target Modd itsdf fits the data quite well,
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and the results could be cross-vdidaied usang two different samples, which differed not only
in language, but dso with respect to the digtribution of professon, sex, age, and — most
important — computer experience. In addition, the interna consgtencies of the sngle scades
ae stidactory (despite of the fact that they are rdaively short with a maximum of seven
items).

So far, the reaults illudrate the potentid gan in diagnogic information that can be
obtained if an attitude ingrument is condructed under condderation of assumptions taken
from theories of attitude representation. This procedure may lead to reaively low parsmony
of the resulting measurement modds as wdl as to unusudly large numbers of scdes and
items. But we think that in case of the QCAAC this loss in parsmony is by far compensated
by a gan in diagnogtic information and content vdidity of the scdes. So, if in a certain study
— for example, in the context of implementing computer-based learning environments — the
atitude toward the computer is of interedt, it is waranted to apply only sdective scaes
according to the respective research purpose — for example, only the two scaes reding to
both learning and working and personal experience.

There is, of course, gill work to do. Firg, the topical distinctions, for instance between
the computer as an ingrument for learning and working on the one hand and the computer as
an indrument for entertainment and communication on the other hand, are not sdlf-evident.
Thus, we need more research to explore the vdidity of the assumed topicd sructure of
computer-related atitudes, especidly with respect to its condruct and criterion vdidity. This
will be done by examining the rdaionship between the different scdes fine-grained
measures of computer use and different congtructs (e. g. politicd attitudes). Furthermore, we
are usng the QCAAC for the assessment of covariaes in experiments on learning with linear
text vs. learning with hypertext (see Chrisgsmann, Groeben, Flender, Naumann & Richter,
1999). A second line of our research are laboratory experiments employing methods of
cognitive psychology. We are currently carrying out an experiment smilar to the Tourangeau
et a. (1991) sudy, in which the topicd and bidimensona sructure of computer-related
attitudes — as assumed by the QCAAC — is put to test through priming procedures.
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