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ABSTRACT

An empirical assessment is reported of Fishbein's
model (Fishbein, 1967c; Fishbein & Ajzen, 1975) for
predicting behavioral intentions (I) from attitudes
toward the behavior (AB) and the subjective (social) norms

(SN) perceived to govern that behavior:

I=Ag Zwl) + SN (W)

where Wl and W2 are empirically determined weights
(usually standardised multiple regressicn coefficients).

The model was tested by measuring bébavioral
intentions, the components of the model, and other related
variables, for two different iSSugs. The first issue was the
(future) learning of statistics b& introductory psychology
students, some of whom were aivesdy learning statistics
and some of whom were not. Measares were taken on three
different occasions, that is, uwider thres different conditions
for the learning group: i) immediately prior tﬁ the commence-
ment of their statistics course; ii) at the end of the final
statistics lecture but prior to examination; and iii) after
the exeamination results were known. For the second issue,
& representative sample of the general population who_lived
close to a proposed nuclear power station site indicated
their support or opposition to the introduction of nuclear
povwer into New Zealand and thelr intentions to engage in

behavior in support of their views.



iii

It was hypothesised that: i) the various components
of attitude discussed by Fishbein -- attitudes toward the
object, attitudes toward the behayior, subjective (social)
norms, the motivation to comply with these norms, and
personal normative beliefs -- should be conceptually and
factorially independent from one another: ii) the weight
assigned to the components of the 2odel chevld be different
for.diﬁferent groups of people and for ¢ifferent conditions
of measurement; iii) other two-compone:ss f{cne attitudinal
and one normative) models would sometimes give better
prediction of behavioral intentions than Fislbein's
model; and iv) the model would not aiweyé be sufficient
to explain behavioral intentions, that is, variables
external to the model would sometimes have a significant
influence on behavioral intentions over and sbove that
made by the components of the nod:l. Generally, these
hypotheses were supported, with *ue rezults for hypotheses
iii) and iv) indicating that Tishbein'c model was not

adequate and needs to be further rcconsidered and developed.

It was also found that: a) personal normative beliefs,
which had been drcpped from the model by Fishbein and
his associates, was often a critical variable for predicting
behavioral intentions and was not "simply an alternative
measure of behavioral intentions"; b) the motivation to
comply was an alternative measure of subjective norms end
did not improve the prediction of behavioral intentions;

¢) other variables which improved prediction of behavioral
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intentions beyond that achieved by Fishbein's model

were mostly ego-involvement, arousal, or self-relevance
type variables, which suggests that the role of this

type of variable in influencing behavioral intentions needs
to be studied further; and d) the causal links within a
model can be different for different g.ooups of people or
different conditicns, and adding varievies o a model may
chanée the relationships between variablcs and so change
the whole model. It was concluded thot much more work
needs to be done in the attitude-behavior domain in the
search for a parsimonious, but neverthelsss more complex,
model for predicting behavioral intenlions and ultimately

overt behavior.
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. CHAPTER ONE

INTRODUCTION

This thesis is concerned with testing a model developed
by Fishbein (Fishbein, 1967 a,b,c; Ajzen & Fishbein, 1973;
Fishbein & Ajzen, 1975) to relate attitudes to behavior.
Fishbein's model postulates that behavioiral iatentions,
and through them behavior, are influenced by attitudes
toward the behavior and.the subjective social norms that
are perceived to govern that behavior. 3zfore a detailed
discussion of the model and the empirical work that has been
done on it, the concept of attitude will be introduced. The
relationcship between attitudes and oither phenomena such as
beliefs, intentions, and behaviors, will ihen be reviewed and
discussed. During the course of this review and discussion
the definition of some of the terse nsed hy Fishbein will be
given. The derivation of Fishheiu's model for predicting
behavioral intentions from attituvdiinal and normative components
is then presented followed by & review cf empi?ical tests of
the model. Discussion of the empiiical cvidence leads to
many questions concerning the model and so to the derived hypotheses

for the tests of the model to be presented here.

The Concept of Attitude

Milport (1935), after reviewing more than 100 different
definitions of attitude, concluded that there was basic

agreement that an attitude is a learned predispositicn to



~

respond to an object or class‘of objects in a consistently
favourable or unfavourable way. This is & simple unidimensional
conceptualisation of attitude, with the bipolarity from
unfavourable to favourable being regarded as the most
distinctive feature of the concept. To the present day
Mllport's definition is often regarded as being acceptable
(McGuire, 1968), and social psychologists have even used
attitude as an explanatory device to account tor observed
consistency in overt behavior toward a stimulus object

(cf. Campbell, 19€3).

However, as early as 1935, Allpcrt noted that research
based on this conception of attitude had not resulted in
btehavioral prediction, and he felt thrat this view of attitudg
might be oversimplistic. From AJiporHs view, two people
could feel equally favourable towarde an otject, yet feel
differently about components or choracleristics of it. For
example, two people could be egu=2tly in favour of conserving
energy, but disagree on what form: o7 energy snould be saved,
how to save energy, who should save it, or whap to do to
ensure that the issue of energy conservacion is taken up by
government. Thus Allport argued that one reason that behavior
could not be predicted from attitudes was that the measures
of attitude were unidimensional and did not take other
qualities into consideration, and he argued for the
consideration of the qualitative nature of attitude. He did
not, however, suggest how this should be done, so that two of the
ma.jor developments in attitude measurement after Allport's
review were designed specifically to obtain unidimensional

scores (i.e., the Guttman scale and the Semantic Differential).
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In 1947 Doob suggested fhat there méy not be any one-to-one
relationship between attitude and behavior. He suggested that
attitude is a learned predisposition to respond -- and also
that once one has learned the attitude one must then learn
what response to make to it. That is, there is not necessarily
any innate relationship between the attitude and the behavior;
thus, two people may learn the same attitude towards a given
cbject, but they may learn to make differsn’t behavioral
responsés to that same learned attitude.

Chien (1948) in a critique of Doob's paper took Doob's
point and used it to suggest that a amulti--component definition
of attitude was more suitable. He suggested that attitudes
consist of knowing, feeling, and acting components or, as they
are more commonly known, cognitive, aflective, and conative
components (cf. Brown, 1965; Campbell . 19"7; Krech & Crutchfield,
1948; Krech, Crutchfield, & Ballachey, 1982; Lambert & Laumbert,
196k4; Newcomb, Turner, & Conveicc, 196L; Rosenberg & Hovland,
1960; Secord & Bachman, 1964; Shewif % Cantril, 1945, 19L6;
Smith, 1947). The cognitive component of attitudes (also
called the perceptual, informational, stereotype, or belief
component) refers to how the attitude object is perceived,
its conceptual connotation. The affective component of
attitude (also called the feeling or emotional component)
deals with the persoﬂs feelings of liking or disliking about
the object of the attitude. "As the purely evaluative
component, some theorists would consider it the core of
attitude, while viewing the cognitive and conative components
as accretions that form around it or as the matrix out of

which it grows" (McGuire, 1968, pp. 155-6). Unidimensional
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scales tend to measure the affective component. The conative
(action, behavioral) component of attitude refers to the

person's gross behavioral tendencies regarding the object.

It would appear that this component is the most useful as the
criterion component of attitude. However, it tends to be measured,
as frequently as do the other components. by a paper-and-pencil
questionnaire which indicates how the person says he would behave,
rather than by observation of how he actually behaves. Attitude
research has long indic;ted (Festinger, 196k4; LaPiere, 193L;

Mann, 1959; Saenger & Gilbert, 1950) that¢ verbal reports of
attitude correlate rather low with acztual behavior toward the
object of the attitude. Other results, hovever, (e.g., Campbell,
19473 Kahn, 1951) indicate that these thrze components of
attitude are quite highly intercerrelatrzd --- but this is when

all components are measured on similar-uappraring self-rating
scalés, and so may be a result of s methols artifact (cf.

Campbell & Fiske, 1959).

Fishbein (1967c) prefers to Tollow Thurstone (1931) and
view attitude as a relatively simple unidimensional concept,
refering to "the amount of affect for or egainst a psychological
object" (Thurstone, 1931, p. 261). Rather than vieving
beliefs (the cognitive component) and behavior (the conative
component) or behavioral intentions as part of attitude,

Fishbein prefers to define them independently and to view:

them as phenomena thet are nevertheless related to attitudes.
More specifically, he sees beliefs and behavioral inteqtions

as determinants or consequents of an individual's attitude.
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Following Fishbein, for this dissertation the term "attitude"
will refer only to the affective or evaluative component

unless otherwise stated.

Relationship between attitude and other phenomena

There is already considerable evidence (e.g., Rosenberg,
1956, 1960; Zajonc, 195L; Peak, 1955; Jaccurd & Davidson,
1972; Fishbein, 1963, 1965a, 1966, 196T7a,%; Fishbein & Coombes,
1974) that a person's attitudes toward any object can be
expressed in an expectancy-value formulaticn. That is, a
person's attitude toward any object can b2 seen as a function
of his beliefs about the object (i.e., thg probability or
improbability that the object is relaied Lc some other object,
value, concept, goal) and the evnluative aspects of those
beliefs (i.e., the evaluation of-- or ahtiiude toward -- the
"related concept"). Algebraically. this way be expressed as

follows (e.g., Fishbein & Ajzer, 1975, p. 223):

n
A=Zb, e, (1)
j=1 1 i
where A = the sttitude toward some object, action or

event

b, = belief i about the object's attitudes or
about the acts' consequences

ei = the evaluative aspect of b, that is, the

respondents evaluations of the attributes or
consequences

n = +the number of beliefs.



Thus, according to tﬁé model; a person's attitude toward an
object can be estimated by multiplying his evaluation of each
attribute associated with the object by his subjective
probability that the object has that attribute and then
summing the products for the total set of beliefs. Similarly,
a person's attitude toward a behavior can be estimated by
multiplying his evaluation of each of the hebavior's consequences
by his subjective probability that performing the behavior
will lead to that conseéuence and then summing the products far
the total set of beliefs. This forrmmulation is very similar
to those suggested by Edwards (1954), Peak (1955), Rosenberg
(1956, 1960), and Zajonc (195L4). Although there are several
nethodological and theoretical differencés between the
various theories that have dealt with ithe belief-attitude
relationship (see Fishbein, 1967b}the iwportant point is
that all of them essentially lead to the hypothesis that
an individual's attitude toward suy co¢bject is a function of
his beliefs about the object and tke evaluvation aspects of
those beliefs. This does not imply, however, that any given
belief will be correlated with tune atiitude. Indeed, it is
possible that persons holding the same beliefs may have very
different attitudes, and that persons holding different beliefs
may have the same attitudes.

Similar equations may be set up to relate behavioral
intentions (I) and behaviors (B) to attitudes:

A=Zbi ei = ineiorzBie

(2)

i
Affective Cognitive Conative
component component component
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Such formulations make it clear that the three components of

the multicomponent view of attitude can, in fact, be all
equal to the affective component. Ostrom (1969) provides
strong evidence for this view. On the other hand the beliefs
(b), intentions (I), and behaviors (B) can be regarded as
separate independent variables. The distinction is made
clear when specific beliefs, intentions, or bshaviors are
considered, rather than sets of beliefs, inteations, or
behaviors as is necessafy for the above formulations. Thus,
two persons may have the same attitude tovards religion, but
they may hold different specific intentions concerning religious
behaviors. One person might intend to =2ttend church regularly
and to pray before meals, but nct tc don;te money to the church
or to sing in the church choir, whereas the other person might
have the opposite intentions. The overzll favourability
expressed by their respective sets of iptentions is approximately
the same and corresponds to thei: attitudes. Fishbein and
Ajzen (19T7L4) have found that corrclation= between attitudes
and an index of intention hase? on 100 nehaviors ranged from
.60 to .75 (depending on which meilhsd --- self-report scale,
semantic differential, Likert scale, Guttman scale, or
Thurstone scale -- was used to measure attitudes), while
the average correlation betveen attitudes and single intentions
ranged from .16 to .20.

It must be noted, howevef, that while the above finding
makes good psychological sense, it is hevertheless also a
statistical artifact -- it is generally true that a larger

nunber of specific items will give a better measure of



a generalized concepf than & smaller number of specific items
(ef. Stanley, 19Th). This is true for all manner of
psychological measures, whether the interest be in intelligence,
performance, personality, or attitudinal variables.

In general, as the measure of intention becomes more
specific (in terms of the behavior, the target object at
which the behavior is directed, the situation in which the
behavior is to be performed, and vie time st which the
behavior is to be perfofmed), its relation to attitude
towards the object will tend to decrease. Tne model to be
tested in this study is concerned with predicting specific
behavioral intentions.

"Despite the commitment of the sociul sciences to the
study of human behavior, relatively li-ile research in the
attitude area has investigated overt berhavior as such"
Fishbein & Ajzen, 1975, p. 335). It ras usually been assumed
that a person's behavicr with recect to an object is in
large part determined by his attitudesvovard that object. In
regard to this, in a recent review of lUhe Jiterature on the
persistence of attitude change, Ccoir and rlay (to appear, 1977)
found that some change attempts which were aimed at ccgnitive
and affective change did generalise to cause persisting
changes in behavior. Such findings suggezt that attitudes
sometimes do mediate behavior. However, most of the
accumilated evidence to date is to the contrary (e.g., Berg,
1966; Bray, 1950; Kutner, Wilkins & Yarrow, 1952; LaPiere, 193k),
so that in recent years the assumption of a strong relationship

between attitude and behavior has been questioned by an increasing



number of investigators {e.g., DeFleur & Westie, 1958;
Festinger, 196L4; Linn, 1965; McGuire, 1969, Warner &
DeFleur, 1969; Wicker, 1969). Most of the empirical
research, howvever, (e.g., Bray, 1950; DeFleur & Westie,
1958; Linn, 1965; Rokeach & Mezei, 1966; Smith & Dixon, 1968)
obtained a general measure of attitudes towsrd a stimulus
object and then observed the relation between a person's
score on th= attitude scale and some specific behavior
towards some specific target object.

| In a review of the research on the relationship between
attitudes anad behaviof, Wicker (1969) was able to identify a
relatively small number of studies in which "at least one
attitudinal measure and one overt behavioral measure toward
the same object (were) obtained for each subject" (p. 48).
Discrepencices between the attitudes people profess and this
overi behavior were revealed so consistently that Wicker was
forized to conclude that "only rarely can as.nmuch as 10% of
the variance in overt behavioral measures be gccounted for
by attitudinal data" (p. 65), and that "it is considerably
more likely chat attitudes will be unrelated or only slightly
related to overt behaviors than that attitudes will be
closely related to actions" (p. 65).

There have been many attempts to explain the low attitude-
behavior relationship. It has been suggested (e.g., Rosenberg
& Hovland, 1960) that attitudes are multi~dimensional,
including cognitive, affective, and conative components;
it follows that single attitude scores cannot adequately

represent all of these attitudinal components and thus cannotb
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predict behavior accurately. It has also been suggested
(e.g., Ehrlich, 1969; Triandis, 1967; Wicker, 1969) that
other wvariables such as social norms, habits, personality
characteristics, etc., also influence behavior and must
therefore be taken into consideration. A popular current
view is that

... attitudes always produce pressure to behave

consistently with them, but external pressures and

extrareons considerations can cause people to behave

inconsisctently with their attitudes. Any attitude

or change in attitude tends to produce behevicer

that corresponds with it. However, this correspondence

ortei does not appear because of other factors that

are involved in the situation. (Freedman, Carlsmith,

- Seerss 1970, pp. 385-386).
Trese other variables can be seen to be moderator variables
tnat interact with attitudes to predict behavior, or as
independasnt veriables that have direct effectg on behavior.

Of the few studies that have explicitly attempted to
test the "otner-variables" explanation, most have employed a
measure of intention rather than behavior as their criterion.
Studies by Warner and DeFleur (1972) and Green (1972) on the
moderating effect of degree of exposure and intimacy, Tarter
(1969) on the influence of individualistic versus collectivistic
orientations . and Wicker (1971) on the perceived consequences
of three behaviors, the evaluation of the behaviors, and the
Judged influence of extraneous events on the behaviors, failed

to show any consistent effects of these variables on intentions.
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These explanations for the attitude-behavior discrepency
imply that traditional measures of attitude, while somehow
relevant to the predition of behavior, are insufficient. In
the previous section Fishbein's theoretical description of
the reletionship between multiple-act behavioral or intentional
criteria and attitude was presented. It was shown that if
multiple-act criterion are considered then attitudes can
be seen as being a function of intentions or behaviors and
the evaluation of the consequences of these acts. However,
if'a single 2ot is considered there may well be a large
discrepancy bhetween a'persoﬁs general attitudes toward
an object ant & specific behavior towards it. In most of
the empiriczl research on the attitude-behavior relationship
a generai xeacure of attitude and a specific behavior have
been used Vithin the framework of Fishbein's theoretical
discuccion {with empirical validation - Fishbein & Ajzen,
1974), and commensurate with relisbility theory, it is
gquitle cxrected that generalised attitudes would not be related
Lo specific behaviors in such studies. Attitﬁde has been
defined as & "generalised predisposition to respond to an object
in a consistently favourable or unfavourable manner'", but as
has been explained, it does not necessarily follow that any
particuwlar specific behavior can be predicted. The more
specific a behavior or intention, the }ess likely it is to
be consistent with generalised attitudes. In this respect,
Pishbein has developed a model for predicting specific
behavioral intentions and it is this model that is to be

elaborated and tested in this study.
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Fishbein's Model for the Prediction of Intentions

The discussion above indicates that a measure of a person's
attitqde toward the target of a behavior will not allow
accurate prediction of a specific intention. As the
intention concerned becomes more specific (in terms of the
behavior, situation, or time), its relation to attitude will
tend to decrease. Fishbein (1967c) and his associates (see
Fishbein & Ajzen, 1975) have examined the determinants of
specific behavioral intentions and developed a theoretical

rodel for »redicting them.

Dulany's theory of propositional control

Fishbein's (1967c) model was an extension of Dulany's
(1961, 1068) model of propositonal control. Dulany's theory
was largely developed within the context of studies of
verbeal ccnditioning and concept attainment and was concerned
witl predicting the probebility of an indiv;dual‘s intention
to make a particular verbal response. The central equation
of the theroy can be expressed in linear mult&ple regression

from cs follows:

BI = [(RHA)(A)] W + [(BE)(MC)) W,
where
BI = the subject's intention to make a particular
response or class of responses
RHGA = a "hypothesis of the distribution of reinforcement",

that is, the subjects' hypothesis that the occurrence
of the particular response will lead to a certain

event or class of events.
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A = the affective or subjective value of the
reinforcer, that is, the subject's evaluations
of those events

BI = +the subject's "behavioral hypothesis", that is,
his belief as to what he is expected to do, or
what he should do in the situation.

MC = +the subject's "Intention to comply", that is, how
mucl: the subject wants to do what he believes
is expected of him.

Wl & WQ

i

eupirically determined betamweights.
BH is further defined as the product of RId and RHs where
KHs is the hypothesis of the significance of the reinlorcer.
I+ is seen that two basic components serve as the

basic determinants of intentions in Duleny's theory. The

first component is similar to an expectancy-value formulation

in that it refers to the subject's expectation that a given

recponse will lead to a certain event, and the subject's

eveluetion of the event. The second component essentially

" and the motivation to comply

represents perceived ‘demands
with those demands. Each of the two components is assumed
to contribute to the determination of intentions, but their
relative importance may vary from one situation to another.
Multiple regression analysis has been used by Dulany (1961,
1964, 1968) and his associates (Dulany & O'Connell, 1963,
Duleny, Schwartz, & Walker, 1965, Schwartz, 196€) to estimate
those weights and to predict behavioral intentions from the

two components. The average multiple correlation between

behavioral intention and the two components of the theory in
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the context of verbal—conditioning experiments has been

approximately .85, thus offering good support for the model.

Fishbein's extension of Dulany's model to social: behavior

Fishbein (1967c) and his associates (see Ajzen &
Fishbein, 1973; Fishbein & Ajzen, 1975) have extended
Dulany's theorizing to an analysis of social behavior.
Fishbein (1967c) proposed an.alternative formulation of the
theory on the basis that the first compconent had a certain
resemblance to an expectancy-value formulation and that the
second component could be viewed as involving the concept of
normative beliefs. He reinterpreted and relabeled the
theory's constructs in an attempt to reveal their relations
to more familiar social psychological concepts. According
to the theory, there are two major factors that determine
behavioral intentions: an attitudind factor and a normative
factor. In its original formulation (Fishbein, 196Tc¢, p. 487}

the model was expressed as follows:

B = BI = [(Aact)]wo + [(NB)(MQ)] W,

where

B = the behavior to be predicted from intentions

BI = +the behavioral intention to be predicted by
the model

Aact = attitudes towards performing a specific act

in a given situation

NB = normative beliefs pefceived to be governing
the behavior in the given situation

Me = motivation to comply‘with the norms

Wo and W, = empirically determined weights.



Aact is further defined in an expectancy~value

formuletion as follows:

Aact =
' i

b; a; (5)

h™MBs

"
It is emphasised that the attitude under consideration is
an attitude toward performing a given behavioral act, that is
an evaiuation of the consequences of performing a given
behavior, and is not in attitude toward a given object.
An individual's intention to perform a specific act,
wiﬁh respect to a given stimulus object, in a given situation,
is thus seen +o be a function of:
la. His beliefs’about the consequences of performing
a particular behavior (in a given situation), that
ie, the probability or improbability that the
performance of behavior X will lead to some
censequence Y, (Bi).
ib. The evaluative aspect of Bi’ that is, the S's
evaluation of Y, (Ai).
2a. A normative belief, that is, the S's belief about
what he should do in this situation (NB).
rn. His motivation to comply with the norm, that is,
his desire, or lack of desire, to do what he
thinks he should do (Mc). (Fishbein, 1967c, p. L488).
Thus, the first component of Dulany's theory is conceptualised
as being analagous to an individual's beliefs about the
consequences of performing a specific behavior and the
evaluative aspects of those beliefs. This measure of
attitude is consistent with the work of Rosenberg (1956, 1965),
Zajonc (195L), Fishbein (1963, 1965, 1967a,b) and others as
exprcséed algebraically in the expectancy-value formulation

of equaticn 5.
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The second component of Fishbein's model was conceptualised
&5 a normative belief, that is, a belief about whether the

partiqular act should or should not be performed, multiplied

by the motivation to comply with that norm. However, it is
necessary to distinguish between an individual's belief about

what he personally feels he should do and his belief about

what "society" or his "significant others" say he should do.
Fishbein (2957c) handled this problem by expanding the second
component of equation 4 to include both types of norms:

B = BI = Thact] W + [(NBp)(Mcp)] W+ [(WBs)(Mes)] W, (6)

where the subscripts b and s refer to personal and social
norms .recnectively.

To thiz 3uvthor there seems to be a prohlem in
corcevtualising motivation to comply and normative beliefs
as twe independent components. Normative beliefs are defined
as beliefs that are perceived to be governing the behavior
cor.cerned, or as beliefs about whether the particular act

should cr shovld not be performed. Motivation to comply is

then defined ac the subjects desire or lack of desire to behave
gccorcding to the normative beliefs. It seems that there is a
lack of indenendence in these definitions as it is likely
that a belief will not be perceived to be governing behavior
unless the subject already feels that he should comply with
that belief. There will always be the.excepticnal person

who Pperceiven that there is a lot of soclal pressure being
applied to him to behave in one way and who will determine

not to comply, but it is suggested that most people will, by

definition, comply to a norm that they perceive uo be
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governing their behavior. This question about the independence
of normative beliefs and the motivation to comply with them
can and will be checked empirically in this study. The same
question can be asked about the independence of all the
other postulated components of attitude from each other and
from related variables. Conceptually, there does not seem
to be any doubht, but the assumption should nevertheless be
empirically tested.

Rather than viewing attitude toward a stimulus object
aé a major'icterminant of behavioral intentions with respect
to that objezt, Fishbéin‘s theory identifies two kinds of
varisbles that function as the basic determinants of intentions;
attitudes toward the behavior, and normative beliefs (multiplied
by the motivation to comply with them). The attitudinal and
normat ive ccuponents are given empirical weights in the
predicticn equation, proportional to their relative importance
I the prediction of behavioral intentions.. These empirical
welghts are assumed to vary with the kind of.behavior that
is being predicved, with the conditions under which the
behavior ig to be performed, and with the person who is to
perform the behavior. For some behaviors, attitudinal
considerations (the expected outcomes of the act) may be more
important in determining behavioral intentions than are
normative considerations (expectations of friends, family,
significant cthers, ete). TFor other behaviors the reverse
may be true. The relative importance of the two components
may also be influenced by situational variables, such as the
behavior's observability, and by personal. characteristics

and preference., Allowing the relative weights assigned to
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the components of a model according to conditions allows
for a fairly dynamic model, and one that could theoretically
account for many previously seemingly desparate findings.
However, it could also be viewed in a negative light as an
unwillingness+to set the model up for strong inference
(ef. Platt, 1966). That is, it makes it difficult to
disprove the model (cf. Popper, 1965, 197¢).

. Since adequate es?imates of the weighits for each
individual with respect to each behavior in a given situation
are not presently available, the practice is to use
multiple regression techniques, and stardardized regression
coefficients (beta-weights) serve as estimates of the

weights for the model's components.

Changes in the model

During tests of the model by iishhein and his associates
(e.g., Ajzen, 1971; Ajzen & Fisibein, 1969, 1970, 1972;
DeVries & Ajzen, 1971; Jaccard & Davidson, 1972) various
changes were made to the model (s2e next section for a
review of these studies and for a detailed discussion about
the changes). The personal normative beliefs and motivation
to comply components were successivelydropp=d so that the
model is now written as follows (Fishbein & Ajzen, 1975):

Bx1I= (Ap) Wy + (SN) W, (7)

In this new equation intentions (I), and chrough them behavior
(B), are postulated to be influenced only by attitudes
towvard performing a particular behavior in a given situation

(AB)'and the subjective norms perceived to govern that
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behavior (SN). The~first cbmpdnent, AB’ is unchanged from
Aact except for the label. The second component, SN, is
changed and needs further discussion.

The subjective norm is the person's percéption that most
people vho are important to him think he should or should not
perform the specific behavior in question. According to
the theory, the gencral subjective norm ic determined by the
perceived expectations of specific referent individuals or
groups, and by the peréon's motivation to comply with those
expectstions. That is:

n
SN = X b, m, (8)

Where bi is the normative belief (i.e., ‘the person's belief
that reference group or individual i thiiuks he should or
should not perform behavior B): m, is tbhe motivation to
comply with referent i; and n isithe number of relevant

referents. Thus, SN can be wueasured by sumnring the bi m,

product over a number of relevant veferents. Alternatively,

a generalised measure of SN car be ¢blsined on one item as
follows:

iost people who are important to me think

I should : : : : : : : : I should
not

Perform Behavior X

In two unpublished studies (King & Jaccard, 1973; Glassman &
Birchmore, 19Th) correlations between the two methods of
measvrement ranged from .625 to .910, providing good empirical

evidence for the relation between SN and X bi mi.



19

-~

Claims made for the model

Fishbein's model is claimed to accurately predict specific
behavioral intentions at all levels of specificity, as long as
the level of specificity is constant for the measurement of
all components. For example if the behsvioral intention is
to "go to the hotel at 5.00 p.m. this Thursday" then the
measure of attitude to the behavior must refer to this, not
just to "going to the hotel", or "going to the hotel on
Thursday evenings". Similarly the subjective norms must
also refer to the specific behavior of interest.

The form of the multiple regression equation might imply
that both components of the model are always necessary for
fhe prediction of behavioral intentiors {(ef. Schwartz & Tegsler,
1972). However, allowing the weiglite assicned to the
components to vary with the kind of behavior that is being
predicted, with the conditions under which the behavior is
to be performed, and with the nerson who is to perform the
behavior means that it is possitle for one or other of the
ccuponents to receive a zero weighting und@r.some conditions.
That is, while both components may generally be necessary
and both contribute significantly to the prediction of
behavioral intentions, there may well be situations where
one or the other component is found to be unnecessary.
Accordingly, tests of the necessity of the components of the
model are rather meaningless. Of greater importance is
to determine what the regression weights are under various

conditions.
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Strong claims are made for the model's sufficiency in

explaining behavioral intentions (Fishbein, 1967c; Ajzen &
Fishbein, 1973, Fishbein & Ajzen, 1975). That is, it is
claimed that additional variables external to the model
cannot have a direct influence on behavioral intentions.
Rather, any influence must be indirect by influencing
either of the two components or their relative weights.
Even though a given va;iable may affect cre of the two
components, it will not necessarily influence intention
unless that component carries a significant weight in
determining the intention.

Discussion of empirical evidence regarding these
claims follows the reviews of empiirical tests of the model

t0 be presented in the next section.

Fmpirical tests of the model

There are only eight pulliished studies reporting empirical
tests of Fishbein's model for predicting behavioral intentions
from attitudinal and normative variavles (Ajzen, 1971; Ajzen
& Fishbein, 1969, 1970, 1972; Davidson & Jaccard, 1975;
DeVries & Ajzen, 1971; Jaccard & Davidson, 1972; Schwartz &
Tessler, 1972). Only one of these (Schwartz & Tessler) was
an independent test; that is, all the others were carried out
at the University of Illinois by Fishbein and his associates
and students. At least eight other studies carried out at
I1linois remain unpublished but have feen reviewed by Ajzen
and Fishbein (1973) and/or Fishbein and Ajzen (1.975)

(Carlson, 1968; Davidson, 19735 Darroch, 1971; Fishbein, 1966;
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Fishbein, Ajzen, Landy & Anderson, 1970; Glassman, 1971;
Hornick, 1970; McArdle, 1972).

To enable an assessment of the, empirical evidence
pertaining to Fishbein's model, the eight published studies
will now be reviewe@ in some detail, then brief reviews

of the unpublished studies will be presented.

Ajzen and Fishbein (1969) measured intentions to engage in

eight different behaviors on a Friday night: going to a
party, visiting an exhibition, watching a westefn on TV
going to a concert, playing poker, going to a French movie,
participating in a discussion, reading & mystery novel.
A nmajor focus of the study was on whether the behavioral
intentions felated to a single behavior or to a choice
between two behaviors. Behavioral intentions and the components
Aobj, Aact, NBp, NB;, and Mc for each of eight different
behaviors were all measured on a pencil and paper quecstion.aire.
(Mc was not considered in the resulté,as nultiplying NBs by
Mc reduced the correlation with behavioral intentions).
Behavioral intentions in a dichotomous choice situation were
measured for all 28 possible pairs of the eight behavioral
sitﬁations, and behavioral intentions in a multiple choice
situation with eight alternatives was also assessed by
asking subjects to rank order the eight behaviors acccrding
to the likelihood of his engaging in them on s Fridsy night.
Subjects were 100 undergraduate students, 57 males and 43 females.
Over the eight acts fhe average multiple correlation for

the three-component model (Aact+NBs+NBp) was .T61.
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For Aact, NBs, and NBp the respective correlations with BI
were .618, .5L43, and .702, and the beta-coefficients were
255, .202, and .LL3. Attitudes toward the object were also
highly correlated with BI (r = .622), as well as with Aact
(r = +83k4), NBp (¥ = .643), and NBs (T = .439).

When Aact, NBp and NBs were held constant the correlations
between fobj and BI were greatly attenuated (r = .151) so
that for 1wst acts they were not significant. It should
be noted however, that attitudes toward the object was Just
és good a predictor of behavioral intentions as attitudes
toward th= act was.

Better prediction of choice behavior was obtained if
Aact toward alternative behaviors was considered. This
id not. however, improve the overall prediction of behavioral

intentioas {for BI,, r = .7h2, and for BIg, r = .794).

Ajrzen & Fishbein (1970) had their subjects play two

Priscucr's Dilemma games differing in the extent to which
+he payoeff matrices encouraged cooperation. The games were
played either under cooperative, individualistic, or competitive
orientations (cf. Deutsch, 1960). Behavioral intentions
wvere measured after 8 "warm-up" trials, and the behavior-
predicted was the proportion of cooperative choices in the
following ten trials.

Fishbein's model was related to the subjective expected
utilities (SEU) model of behavioral decision theory (Edwards,
195k, 1961). The SEU of a given intention is & function of

the subjective probability that certain outcomes will follow
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that act (SP) multiplied by the respective subjective values
(utilities) attached to these outcomes (U). The products are
sumred over all possible outcomes of the act: thus,
SEU = ZSPi Ui' It can be seen that SEU is closely related
to the definition of attitude toward an act (Aact = EBiai).
In the Prisonerh Dilemma games, measures were obtained
of the swpjsctive probabilities of each of the game's four
possible outcomes and of their utilities. In addition attitudes
tovard the act was measured by summing over four semsantic
differential seven~point scales: foolish-wise, good-bad,
harmful-beneficial, revarding-punishing. The perceived
expectations of the other player were considered to be the
relevant pormative beliefs in the experimental situation, and
o mecsurc was taken of the normative beliefs as fcollows:
My partner =xpects me to choose % X (cooperation),

______ % Y (defection). Behavioral intention was
reasured as follows:

What are your intentions for this game?

I intend to choose % X, and % Y.
ttltude'towards the object (the other player) was measured
by summing the five following seven-point evaluation
semantic differential scales: wise-~foolish, bad-good,
sick-healthy, clean-dirty, and harmful-beneficial.

The sample consisted of 96 undergraduate students,
48 males and 48 females. Each subject played two games, one
with a payoff matrix with a high Cooperation Index and one with

a payoff matrix with a low Cooperation Index. Subjects

were randomly assigned to the experimental conditions
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(Cooperative, Individualistic, or Competitive), but players
in a given game were always of the same sex.

.Neither the game order nor the players sex had any
significant effects on the dependent variables. Motivational
orientation and Cooperation Index each produced strong main
effects. The cooperative motivational orientation produced
the highest desree of cooperative responses while the competitive
orientation produced the least. Also as expected, there were
fewer cooperative responses in Game 2.(with a low Cooperative
Index) thar in Game 1. These effects were observed in all
dependent variables:' Aact, SEU, NBs, BI, and B. In contrast
rno significant main effects or interactions were found for
attitudes toward the object.

Behavioral intentions were highly predictive of
behavior, r = .84k, and Fishbein's model produced an average
R? of .869 in the prediction of behavioral intentions. The
average correlation with behavioral intentions and the
standardalized regression coefficients, respectively, were
LThE arld .392 for attitudes toward the act,’and .812 and .570
for socisl normative beliefs. The average correlation
between SEU and Aact was .652.

The relative importance of attitudes toward the act and
social normative beliefs in predicting behavioral intentions
varied as the authors expected: attitudes toward the act
carried more weight than social norma%ive beliefs in the
competitive condition but less weight than social normative
beliefs ié the cooperative condition. That is, the player's

belief's about the expectations of the other player were
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clearly more important than his own attitude in determining
behavioral intentions under a cooperative motivational
orientation. The two components of the model, Aact and NBs
were highly intercorrelated in the individualistic and
competitive orientation (r = .617) but not in the cooperative
orientation (% = .112).

The correlations between the attitudes toward the other
player (Aobj; and gaeme behavior were low (T = .1T4), and this
supports the contention that standard measures of attitude
will not predict behavior.

These results pro;ide some clear support for Fishbein's

model and rIor a variety of hypothesis derived from it.

Drorpine Nip and Mc from the model

It was during the analysis and reporting of the Ajzen
and Fiéhbein {1970) study that the decisions to drop the
mocivation to comply components and personal normative beliefs
from +th: Lodel wvere taken. This appears to have been done
in a rather casuzl way. For example, the only mention of
persona’ normative beliefs in Ajzen and Fishbein (1970) is
on p. 467 where they mention that:

Elsewhere it was suggested (cf. Fishbein, 1967; Ajzen

& Fishbein, 1969) that the normative component also

included the individual's personal normative beliefs

(NBp); i.2., his own beliefs as to what he should do

in & given situation. It appears, however, that in

many situations KBp may serve mainly as an alternative
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measure of behavioral intentions.?

Since NBp is
of no consequence for purposes of testing the hypothesis
'in the present study, it is not treated here as part of

the theory and no further reference to it will be made.

3

Footnote read:

In fact, a measure of NBp was also taken in the present
study and the statistical analyses revealed that it was
essentially equivalent to BI. (Ajzen and Fishbein,

1970, p. L67).

Whers is the evidence that "in many situations NBp may
serve mainly as an alternative measure of behavioral intentions'"?
The only figures published by Fishbein and his associates are
in Ajzen and Fishbein (1969) where NBp correlated .702 with
behavicral intentions, while attitudes toward the act and
social ncrmative beliefs correlated .618 and .513 respectively
wiil behavioral intentions. The fact that personal
normative beliefs have a slightly higher (but not significantly
sc¢ ) correiation with behavioral intenticns than do sttitudes
toward uhe act or social normative beliefs does not allow
tiie conclusion that personal normative beliefs are equivalent
to behavioral intentions. First, a correlation of .702,
expleining just under 50% of the variance in behavioral
intentions is not sufficiently high to be an alternative measure
of behavioral intentions, and second, if it is high enough to
be regarded as such, then in a similér way the correlation
of attitudes toward the act with hbehavioral intentions is
high enough for attitudes toward the act also to be

considered an alternative measure of behavioral intentions.
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The measurement of the motivation to comply with norms
(Mc) was found to be unsatifactory by Ajzen and Fishbein (1969).
Whilg there is only the one published study in which this
is the case, Ajzen and Fishbein (1970) claim that: "The
measurement of this variable has repeatedly proved to be
unsatisfactory (e.g., Ajzen & Fishbein, 1969)" (p. 468,
italics 2dded). A footnote does, however, indicate that
more adeguate measures of Mc can be obtained and reference
is made to an unpublished source (Ajzen, 1969). TFurther

data on this was presented in 1971 (Ajzen, 1971).

Ajzen (1971} used a different Prisoner's Dilemma geme in the
context 2f a study designed to produce changes in intentions
and teliavicr by means of persuasive communications. The
game was played under cooperative and competitive orientations

Rased on the results of Ajzen and Fishbein (1970) it
vas predicted that changing attitudes toward the act would
heve more effect on the game behavior of competitively
oriented players, and that changing normati%e beliefs
regarding the other player would have more effect on the
game behavior of cooperatively oriented players. One group
under each motivational orientatiqn was given the attitudinal
message, another was given the normative message, and a
third was treated as a control group and given no persuasive
message.

Subjects were 216 introductory psychology students,
one half being males and the other half females. Behavioral

intention was measured with one item on a questionnaire,
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as were social norma%ive beliefs and the motivation to comply.
Attitudes toward the act were measured on four seven-~point
semantic evaluative differential scales for both cooperation
and competition -- the difference between Aact (cooperation)
and Aact (competition) was used as the final measure of
attitudes toward the act.

For the prediction of behavioral inlentions under a
cooperative motivational orientation, the regression coefficient
of Aact was .112 (ns) wﬁile that of NBs (Mc) was .T768
(p<.01). Under the competitive motivaticnal orientation,
the relative‘weights of the two components were reversed.

The regression coefficients of Aact and NBs¥(Mc) were .54l
(p<.01) and .255 (ns), respectively. (ormpsrable results
were obtained for the prediction ct actual game behavior
(B). The regression coefficients of Anct and NBsx(Mc) were,
respectively, .04l (ns) and .618 (p<.01) wunder cooperation
and 450 (p<.01) and .189 (ns) undcr competition.

The persuasive messages did produce changes in the target
variables. That is, the normctive mescage un@er the cooperative
orientation changed social normative beliefs, and the
attitudinal message under the competitive orientation
changed attitudes toward the act, while the attitudinal message
in the cooperative condition did not significantly affect
social normative heliefs and the normative message in the
competitive condition did not significantly affect attitudes
toward the act. Changes in behavioral intentions and actual
behaviors were expected, with the cooperative group showing

change when they received a normative message, and the competitive
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group showing change when they received an attitudinal message --
these changes were significant at the .01 level and no other
changes were significant.

The persuasive communications were found to have had
marked effects on their respective targets, but they influenced
behavioral intentions and behavior orly ic the extent that the
target variable had a high regression weight in the prediction

equation.

DeVries and Ajzen (1971) had 146 undergraduate students, half

males and half females, answer a questicnnaire about cheating
behavicr. Attitudinal and normative variables were measured
for each of three types of cheating bchavior, namely,
"cheating in college', "copying answers from other college

students' test papers', and "

allowing cther college students
to copy from one's own test papsrcs'. Attitudes toward the
act was defined as the sum of five seven-point semantic
differential scales: bright-dark, couwardly-brave, good-bad,
dirty-clean, harmful-beneficial. Normative beliefs were
referenced to the subject's family, church, friends, and
classmates, each being followed by a measure of the motivation
to comply with those norms. Behavioral intentions were
measured with one item for each of the three types of
cheating behavior, and actual behavior was assessed from
a self-report.

Sex, GPA, religiosity, grede levei, and type of college
(Calvinist or State) were the biographic variables considered,

but none of them were related to behavioral intentions.
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Over the three situations, the mean correlation between
the self-report of cheating and behavioral intentions was
.652. The mean correlation with behavioral intentions and
fhe mean regression weight assigped for attitudes toward
the act were .510 and .3L49 respectively and for social
normative beliefs (summed over referents) %hey were .553
and .419. The mean multiple correlation for the prediction
of behavioral intentions from attitudes toward the act and
social normative beliefs was .642. The two components of

the model had on average intercorrelation of .38L4.

Ajzen and Fishbein (1972) used four hypothetical decision

situations involving a certain amount of risk, and obtained
estimates of the probability that the risky option would
lead to success or failure.
The four situations involved investing in a plot of
land, having a dange£ous operation, letting a house to
a Negro family, and donating a kidney for a transplant.
These four hypothetical situations in four different
conditions of risk (high or low estimate of success as
estimated by self or close family and friends) were given to
56 uﬂdergraduate students, both males and females. The
subjects were randomly divided into the experimental conditions
on the basis of & Latin square design such that each subject
responded only once to each hypothetical situation and only
once to each of the four conditions.
Behavioral.intentions'and social normative beliefs
for each act were each measured by one seven-point scale

ranging from "extremely probable" to 'extremely improbable".
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Attitudes toward the act (Aact) and the perceived attitudes
of others (Aacto) were each measured on the following four
semantic differential scales: foolish-wise, good-bad.,
harmful-beneficial, and rewarding-punishing. Thé subjects
own subjective probability of success (SP),and the perceived
probabilities of others (SPo), and the utilities of success
and faillure for the subject (U) and as perceived for others
(Vo) were also collected.

t was hypothesised that Aact and NBs could be manipulated
by; a) variations in SP producing related changes in Aact;
gnd b) manipulations of SPo producing related changes in
Aacto end NBs. These changes would have consequent
effects on behavioral intentions'dependiﬁg on the regression
weights assigéed to them in the prediction equation.

As predicted, variations in P had significant effects
cn Aact, and variations in Po had significant effects on
"Aacto and NBs. Manipulations of Po also significantly
affected Aact but manipulations of P hgd no significant
effects on Aacto or NBs.

For all four risk situations attitudes toward the act
and social normative beliefs correlated with behavioral
intengions while the beta-coefficients were high for Aact and
low for NBs (¥ = .756 and .L4O4, and B = .71k and .133 for Aact
and NBs respectively). The mean R? for predicting behavioral
intentions from attitudes toward the agt and social normative
beliefs was .TT6.

As predicted,variations in P were reflected in behavioral

intentions in all situations except the transplant one.
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Variations in Po did not significantly effect intentions,
approaching significance only in the transplant situation which
is the one situation in which the normative component was
found to carry a significant weight in the prediction of
intentions.

In a second study by Ajzen and Fishbein (1972), 70 subjects
vere given the investment situation in the low risk condition.
After answering the questionnaire théy engaged in 15 mintues
of unrelated activity, and were then asked to consider the
situation again. Half of the subjects were then given a
"normative" communication and the other half were given an
"attitudinal" one. These comnunicaticns were designed to
reduce either the subject's subjective probability of success
(attitudinal ﬁessage) or the probability attributed to his
close family and friends (normative message). Bach subject
then completed the qgestionnaire again.

The reduction of SP and SPo had, as expected, significuui
effects on Aact or NBs respectively. That is,the attitudinal
message (which reduced SP) produced a considerable reduction
in Aact, and the normative message (directed at SPo) had
a much smaller effect on Aact. As expected, the attitudinal
messége had a much stronger impact cn behavioral intentions

than had the normative message.

TJaccard and Davidson (1972) studied the intended use of

birth control pills and the associated attitudes to test
Fishbein's model. They had T3 caucasion female introductory

psychology students complete a gquestionnaire in which
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behavioral intentions and attitudes toward the act were

each measured on one seven-point scale. Belief about the
act, evaluation of the consequences of the acts, normative
beliefs, and the motivation to comply with them, were each
measured using one seven-point scale for each belief. The
beliefs about the act and the evaluation of the consequences
of the acts were used to estimate attitudes toward the act
and compare this with the derived measure. The correlation
between Aact and ZBi éi was .T92.

Both the attitudinal and normative heliefs components
received sigpificant regression weights in the predicticn

equation (.650 and .260 respectively) end the multiple R was

Davidson and Jaccard (1975) used a qucsticnnaire to

assess the model's components fo? three f.mily planning
behaviors -- having a two-child fawily. hiaving a child
during the next 2 years, and vsiug birth control pills.
The respondents consisted of 27C married, caucasian women
between the ages of 18 and 38 vho were not currently narried
to a university student, stratified by religion and socio-
economic status. All components of the model were measured
on seven-point semantic differential type scales as in
most other work by Fishbein and his asscciates.

Again there was good support for Fishbein's model
in that the mean multiple R was .T75. The mean correlation
between Aact and ZBi a, was .753. The zero-order correlation

and standardized regression coefficient respectively for

B. a. were .689 and .hLl, arnd for NBx(Mc) were .685 and .h32.
1 1
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The two components were correlated with each other, r = .58.
There vere no significant differences on the basis of
religious affiliation, education, or socioeconcmic status,
even though there were differencgs between Catholics and
Protestants on behavioral intentions. Tor this sample

and this issue the two components take on about equal

veighting in the prediction of behavioral intentions.

Schwartz and Tessler (1972) report the only independent

assessment of TFishbein's model to date -- all other work

has been by Fishbein and/or his colleagues and students

at Illinois University. They studied intentions regarding
three kinds of medical transplant: kidney, heart, or marrow,
each to a relative or a stranger. Their subjects were 195
adults of whom 70 were randomly drawn from bus and airplane
terminals and laundromzats, and 125 were employees drawn from
all levels of the loéal telephone company. The median age cf
the sample was 32, with LU% being male, and>67% married. All
data was collected in a guestionnaire, with attitudes towaxd
the object being measured by 14 items. Personal normative
beliefs were measured with one item for each of the six acts —-
a moral obligation to donate was used as a measure, which is
different from operationalisations of NBp used by Fishbein
and his colleagues. Attitudes toward the act was measured by
three semantic differential scales for each act, and social
normative beliefs were assessed for each act. Behavioral
intentions were.measured with one seven-point scale for

each act. Also measured was the subjects prior exposure to
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the object, the perceived costs of donating, and ascription
of responsibility (Schwartz, 1970).

Schwartz and Tessler were interested in testing the
necessity and sufficiency of the model's componénts in
the prediction of behavioral intentions. ~They found that
all three components, Aact, NBs, and NBp vere usually
necessary -- that is all three components usually added
significantly to the variance in behavioral intentions
that was predicted.

The social normative beliefs component Vas'found to be not
necessary in the case of kidney transplants. The average
correlations of Aact, NBp and ﬂBs with BI were respectively

c

.50, .67, and .38, and the means of the respective beta-
coefficients‘were .27, .51, and .15, with the mean
multiple R (for the three-component model) bteing .73.

The critical qqestion for sufficiency ig: Does the
model mediate the influence of all available external
variables on behavioral intentions? For 6 of 17 variables
external to the model there was a significant zero-order
relationship with behavioral intentions. When added to the
model some of these variabels did make significant contributions
to fhe amount of variance in behavioral intentions that
was explained. The variables that made significant contributions
for at least three of the six intentions were: attitudes toward
the object, age, religiosity and occupational prestige, which
had average partial correlations (after the effects of the
three components of the pddel were partialled out) of .18, .20,

.12, and .14 respectively. While these partial r's are
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significant it must be noted that they are substantially less
than the corresponding zero-order correlations, and that the
increase in the amount of variance explained would be quite
small. However, this failure to mediate the effects of four
of the external variables examined, sheds strong doubt on the
sufficiency of Fishbein's model.

Personal norms correlated more highly with behavioral
intentions than any other components, and in fact adding
attitudes toward the act and social normetive beliefs into
the predictive equation improved the prediction of behavioral
intentions by an average of only 8% above that obtained by
versonal normative beliefs alone.

The relative weights of the model's components did not
diffe1 significantly according to individual differences --
age, sex, marital status, occupational prestige, religiosity,

or azcription »f responsibility.

Tre unvublished studies will now be briefly reviewed:

ihesze rev.ews rely heavily on information pro&ided in Ajzen
and Fishbein (1973) and Fishbein and Ajzen (1975).
Fishbein (1966) was concerned with intentions to engage
in premarital sexual intercourse among undergraduates. Both
the attitudinal and normative components correlated significantly

with intentions (r
AB

correlation was high (R = .893), but the relative weights

.718, ;SN = .801) and the multiple
differed for the two sexes (for females and males, respectively,

the coefficients were .757 and -.148 for AB, and .232 and .9LT

for SN). That is, attitudinal considerations were more important
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than normative considérations for females, and vice versa
for nmales.

Carlson (1968) observed differences in regression weights
as a function of the kind of behavior under consideration
when he attempted to predict responses to a 30 item form of
Triandis's (196L4) behavioral differential. Female subjects
were asked to indicate their intentions +tc¢ perform 30 different
behaviors with respect to a "2l-year-old. msle African Negro
student", and then suppiy measures of attitudes toward
performing the behavior and personal nornaiive beliefs., Five
factors were extracted from the 30 behaviors and it was found
that the normative component became more important in
determining intentions as the behavior rconcerned became more
intimate (marital factor) and the sttitudinal component was more
important for the formal social acceptarce behaviors.

Hornick (1970) measured subjccts attitudes toward their
opponents in a two-person war gamn:z in which subjects could
cooperate or compete by reducing or incressing the number of
missiles they held. He create? three evperimental conditions
by varying the opponents' cooperative or competitive strategy.
The mean multiple correlation was .806.

Glassman (1971) asked women shoppers st a supermarket to
indicate their intentions to buy two different brand names in
each of four product classes (coffee, detergents, potato chips,
and gasoline). He also assessed their attitudes toward buying
each of the eight brands, their normative beliefs that each of
five referents (mother, father, husband, consumer reports,

advertising) thought they should buy each of the eight brands,
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and their motivation to comply with each of the five referents.
Evidence was obtained that the weights of the attitudinal and
normative components varied with the target of the intention

under consideration, because although attitudinal considerations
were more important for all eight products, normative considerations
significantly influenced intentions to buy two kinds of products,
coffee and gasoline. With respect to thesa itwo targets, the
perceived expectations Qf the women's hugbands were of particular
importahce. The mean multiple correlation was .665.

Darroch (1971) employed a modified version of the DeFleur
and Westie (1958) photographic-release technique.  Subjects were
asked to indicate their behavioral intentions with respect
to releasing photos of themselves with & black or white
confederate for a variety of purposcs by signing a release
form. The multiple correlation hetweesn the components of
Fishbein's model and behavioral intentions was .64T.

McArdle (1972) assessed iuntentions of alcoholics to sign
up for a specific alcoholic treatmeni unit, a2s well as obtaining
measures of their attitude towerd thet behavior and their
nornative beliefs regarding it. The multiple correlation
between the two components of Fishbein's model and intention

was found to be .ThO.

Discussion of empirical evidence

There seems to be evidence that Fishkhzin's model determines
a high proportion of the variance in béhavioral intentions.
The average multiple correlation over the thirteen Illinois
studies reviewed is .76, and Schwartz and Tessler obtained a

similar level of prediction.
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The sufficiency of the model. Being aﬁ;e to predict just
over 50% of the variance in a social psycholgfical variable
is to be regarded as commendsble, but it must ©1so be remembered
that there is 50% of the variance remaining to be explained.
It is, therefore, to be expected, in +this authci''s view, that
the model will not be sufficient to explain variance in
behavioral intentions. However, this is the claim that is
repeatedly made for the model (e.g., Fishbein, 1G67; Ajzen &
Fishbein, 1973; Fishbein & Ajzen, 1075)Y,

The results of testing the model's sufliciency by adding
attitude toward the object to the predicticin equation have
been inconclusive. In the Ajzen and Fishbein (196%) study
attitudes toward the object gave just as goud a prediction
of intentions as attitudes toward the act. They fcouad that
the correlation between attitudesitoward the object znd intentions
was greatly attenuated when alirtudes toward the act. personal

norrative beliefs, and social normative beliefs were held

2

constant, but in several instances +the peortial correlation was

4

still significant -- that is, the model failcd to fully mediate
the effects of atfitudes toward the object.

In the Ajzen and Fishbein (1970) and Ajzen (1971) studies
attitudes toward the object was clearly inferior to attitudes
toward the act as a predictor of behavior. The weak
relationship between attitudes toward the object and intentions
reduced the meaningfulness of testing yhetner the model
mediated the effects of attitudes toward the object, even though

it supported Fishbein's position on attitude measurement.
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In the Darrock (1971) and Hornick (1970) studies the
correlation of attitudes toward the object with intentions was
greatly reduced when attitudes toward the behavior and subjective
norms were held constant, but in the latter study the partial-
correlation (r = .hhh? p<.05) was still significant.

The correlation of attitudes toward thé object and behavioral
intentions in the Schwartz and Tessler (1972) study was also
greatly attenvated when attitudes toward the act and the
normative components were held constant, but once again it
was still significant.

~The evidence presented questions both the superiority
of attitudes toward the behavior to attitudes toward the object
as a predictor of behavioral intentions, and the sufficiency
of the model és a mediator of the effects of attitudes toward
the object. While the model generally greatly attenuates any
effect due to attitudes toward the object, in.many cases it
- does not remove it all together. How well does the model
mediate the effects of other external variables?

There have not been many systematic attempts to assess
the effects of other external variables, but several studies
have included some of interest. Several external varisbles
other-than attitudes toward the object were measured in the
Ajzen end Fishbein (1970) studies, but only motivational
orientation and the contingencies of the payoff matrix in the
Prisoner's Dilemma game had significant effects on intentions.
These effects were greatly reduced when attitudes toward the
act and subjective norms Vefe held constant, but the effect of

notivational orientation remained significent.
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In the Devries and Ajzen (1971) study the biographic
variables measured included sex, GPA, religiosity, grade level,
and type of college, but none of them were related to behavioral
intentions with regard to cheating.

Schwartz and Tessler (1972) found that five of their
variables external to Fishbein's model we;e related to
behavioral intentions. Three of these (age, religiosity, and
occupational prestige) still had significant, although greatly
attenuated, correlations with behavioral intentions when
attitudes toward the act and normative beliefs (both personal
and social) were held constant. In this study also, personal
normative beliefs were much more closely related to intentions
than social normative beliefs. In fact, in some conditions
socisl normative beliefs made no significant contribution to
the explanation cof intentions if personal normative beliefs
were alrecady in the prediction equation; and holding attitudes
toward the act and sécial normative beliefs constant did not
remove the effects of personal normative beliefs.

This evidence on the effects of variables external to
Fishbein's model further questions the sufficiency of the model

in predicting behavioral intentions.

The relative weights of the components. An important facetd

of Fishbein's model for predicting behavioral intentions from
attitudinal and normative components is that the importance of
the two components is expected to vary with the behavior, with
the situvation, énd with individual differences. Of importance

for the future usefulness and/or development of the model
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would be to define the conditions under which each component
is most important. Thus, important questiocns concern whether
or not one component consistently carries more weight, and
how the relztive weights vary according to béhavior, situation
and individual differences.

Ajzen and Fishbein (1969) found that ﬁersonal normative
beliefs carried epproximately twice the weight'of attitudes
toward the act and social normative beliefs in the prediction
of single behavioral intentions. This is surprising, since the
recreational activity studied had little normetive significance.

In the Prisoner's Dilemma studies (Ajzen & Fishbein,

1976; Ajzen,.l971), the relative weights of attitudes toward
the act and social normative beliefi for predicting cooperation
depended on the subjecﬁs motivational crientation. Attitudes
toward the act carried the greater weight in the competitive
condition, and social normative beliefs were more important in
the cooperative condition.

DeVries and Ajzen (1971) found that the attitudinal and
normative components received almost equal weights to predi.:i
intentions with regard to cheating behavior.

In the Ajzen and Fishbein (1972) study invol&ing decisions
in four risk situations, attitudes toward the act received a
higher weighting than social normative beliefs. Similar
results were found by Jaccard and Davidson (1972) for the
prediction of intentions to use birth control pills among
introductory psychology students. Davidson and Jaccard (1975),
on the other harid, found the components to be equally important
when predicting three family planning -hehaviors among non-

university women.



L3

In the Schwartz and Tessler (1972) study, personal normative
beliefs were of greatest importance in predicting intentions
te donate an organ for transplant, followed by attitudes toward
the act, with social normative beliefs being least important.
Among the unpublished studies, Fishbein (1966) found that
subjective norms expiained most of the preﬁictable variance
in intentions to engage in premarital sexual intercourse for
males, but that attitudes toward the act were more predictive
for females. Carlson (1968) found that the weights assigned to
the components varied acccrding to the type of behavior, with
the normative component being more important for intimate behaviors
witﬂ a Negro man, and attitudinal factors being more important
for social acceptance behaviors. Gleassman (1971) found that
subjective norms referenced to women's husbands were of great
importance in predicting intentions to buy particular brands
of coffee and gasoline than they were for other products.
Overall, there is considerable evidence'that the relative
importance of the attitudinal and normative compcrnents in the
prediction of intentions varies with the type of behavior urler
consideration, with the situation in which the behavior is to
be performed, with the target of the behavior, and with individusal
differences between actors. However, there is no systematic
pattern among the data available so far that would allow
specification of the conditions under which each compenent is
most important. Nevertheless, it scems that it is often possible
to predict relative weights on the basis of common-sense and a
knowledge of the behavior of interest, the situation in which
it's predictors are asseésed, the situation in which the
behavior is to take place, the target of-the behavior, and the

individual concerned.
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dhe independence of the components of attitude. At no time

during the development and testing of the model has the
basic assumption of the independence of the postulated

components of attitude -- attitudes toward the object,

attitudes toward the act, social and personal normative
beliefs, and the motivation to comply with normative beliefs —-
peen empirically tested. This is a basic assumption underlying
the developnent of the model which should have been extensively
tested. This could have been done by subjecting the items
degigned to ﬁeasure all components to some form of fector
analysis, the,expectation being that a separate factor

would be extracted for each postulated component. This does not
mean tc imply that these variables should be entirely unrelated
to one another -~ two variables can be factorially independent
and still be uoderately correlated with one another (that

is, not be "statistically independent' in the normal sense

o the word), and this possibility could occur if an obligue
soluticn was extracted. The expectation is that the items
meiiing up one component have more variance in common with

one anothef than they have in common with the items making

up ancther component, even though they may have some variance
in common with one another. If there is too much variance

in common between the items measuring two components then

it is implied that the two components are simply different
neasurcs of a common underlying construct (see Cook and
Ceanmpbell, 1975). This possibility can be best examined by

the factor-analytic method suggested above, which amounts to
testing the hypothesis of single-~factcoredness (Brever,

Campbell & Crano, 1970).
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seens to be especially important to this author to

test the hypothesis of single-factoredness for the social

normative beliefs and motivation to comply components, because

their conceptual independence has already been guestioned

earlier
to test

beliefs

in this chapter. It would also seem to be important
for the factorial independence of personal normative

from behavioral intentions because, as will be discussed

below, it has already been assumed hy Fishbein and his associates

that these two components are not factorially independent.

The status of personal normative beliefs. It is possible

to interpret Dulany's (1968) behavioral hypothesis (BH)

component as a personal normative belief, that is, as the

person's own belief about what he should or ought to do.

Accordingly, in his original formulation of the model,

Fishbein (1967) included a component dealing with personal

nornative beliefs. However, by 1970 the view was:

It appears, however, that in many situations

NBp may serve mainly as an alternative measure of

behavioral intentions. (Ajzen and Fishbein, 1970, p. 467).

In their 1973 review of the model, Ajzen and Fishbein said:

"Hovever, empirical findings have repeatedly indicated

that a subject's report of his personal normative belief
serves mainly as an alternative messure of his behavioral
intentions. Inclusion of personal normative beliefs in
the theory, thercfore, tended to confound, rather than

clarify, the problem of understanding the determinants of

behavioral intention. While there is a clear conceptusl
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distinction between personal normative beliefs and

behavioral intentions, the high relation between obtained

measures of these variables suggests that it may be
difficult to develop s satisfactory operatiohalization

of personal normgtive beliefs. For this reason, personal

normative beliefs have been deleted from the present

version of the theory. (P. 43, footnote 9, italics added).
The absence of repeated empirical findings to indicate that
e subject's report of his personal normative belief serves
meinly as an alternative measure of his behavioral intention
has @iready been discussed in a previous section.

In the Ajzen and Fishbein (1973) review there was no
mention of the Schwartz and Tessler (1972) study. Schwartz
and Tessler hé& operationalivzed personal normative beliefs
to emphasize moral considerations, that is, as the persons
feelings of moral obligation. They found this measure to
‘be highly related to behavioral intention to be a transplant
donor (r = .67), in fact, more closely related to intention
than social normative beliefs (r =.38). Thus, in -this case,
personal normative beliefs made a far greater contribution to
the explenation of behavioral intentions than did social
normative beliefs.

In 1975, however, Fishbein and Ajzen said:

However, empirical findings have repeatedly indicated

that a subjects' report of his personal normative belief

serves mainly as an alternative measure of his behaviorsl
intention._‘Inclusion of personal normative beliefs in the

theory therefore tended to confouhd, rather than clarity,
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the problem of understanding the determinants of behavioral
intentions. For this reason, personal normative beliefs
have been deleted from the present version of the theory
(Fishbein & Ajzen, 1975, pp. 305~306) .

footnote they ssid:

Altheough there is a clear conceptual‘distinction between
personal normative beliefs and behaviorai intentions, the
high relation between obtained measures of these variables
suggests that it may be difficult to develop a satisfactory
operationalization of personal normative beliefs. Recently,
Schwartz and Tessler (1972) have used aAmeasure of

personal normative belic¢fs that emphasizes moral
considerations. Although the measure was highly related

to intention, it did not account for all the variance in

the critericn. (P. 306, footnote 6, italics added).

There are several points tobe made following this quote.

First, Fishbein and Ajzen mention the difficﬁlty of developing

a

satisfactory operationalization of personal normative

beliefs, but barely consider the results obtained by Schwa.tz

and Tessler when they used an alternative operationalization.

Second, Fishbein and Ajzen seem on one hand, to expect a

"satisfactory operationalization" of personal normative beliefs

to account Tor all the variance in behavioral intentions but,

on the other hand, if it did so they would dismiss it as being

an alternative measure of behavioral intention and thus

confounding, rather than clarifying, the problem of understanding

the determinants of behavieral intention. Third, the only

reference to the Schwartz and Tessler study in the 500 odd pages

of the Fishbein and Ajzen (1975) book is in the footnote
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that has been quoted above. This is despite the fact that

the study provides some valuable, and the only independent,

evidence in support of the model though, of course, it also
raises some questions about various aspects of the model and
the tects made of it. In this author's opinion, the Schwartz
and Teszler study is a very important one when the literature
on Fishrtein's work is considered -— it is the only independent
assessment. of the model to date, and there is no question that
technically 1t was well executed and feported.

The fincings in'respect to personal normative beliefs
can be said Lo be inconclusive, although they may not have

been irterpreted as such by Fishbein and his associates.

The Aims of this Siudy

The present study provides further independent tests
of Fighbein's model for predicting behavioral intentions from
euvtitudinal and normative vaeriables. It considers attitudes,
nermative beliefs, and other variables in the prediction of
behavioral intentions with respect to two issues completely
different from each other and from any considered in previous

research.

General Hypotheses

The hypotheses to be tested in this project are of two
orders: those that are general to the model being tested; and
those that are specific to the datum used for the tests. Only
the general hypotheses will be outlined here, and the more specific

ones will be presented in the chapters vhere they are examined.
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The first hypoghesis tests a basic assumption that has
been made during all development and testing of Fishbein's
model which, in this author's knowledge, has never been tested.
It was hypothesised that the various componeﬁts of attitude
discussed by Fishbein and his associates during development
and testing of the model -- attitudes toward the object,
attitudes toward the act, subjective (social) norms, the
motivation to comply with these norms, and personal normative
beliefs -~ should be céneeptually and factorially independent
from each other and from other variables measured for this
study. That is, when all the items designed to measure all
components are together subjected to a principle component
enalysis, then a factor should be extra&tad to represent each
component. If the items that were meant to measure two or
more components load on the same factor then this would mean
that the hypothesis of single-factorcdness (Brewer, Campbell &
Crano, 1970) could not be rejecteld, and indicates that the
components concerned have more variance in cummon than they
have unique from one another.

Fishbein and his associates Lave fonnd that the relative
wveights assigned to the components of the model vary according
to the type of behavior concerned and individuval differences.
T4 could also be expected that the relative weights would vary
according to the conditions under vhich the behavioral
intentions and components of attitude are measured. Accordingly,
the second hypothesis expected that the weights assigned to the
two components of Fishbein's model, attitudes toward the

behavior and subjective norms, in the prediction of behavioral
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intenticns should be different for different groups of people
and for different conditions of measurement. This hypothesis
implies that the intercorrelations petween the components and
of the components with behavioral intentions widl be different
for different groups of people and different conditions.

Considering thé two attitudinal coméonents, attitudes
toward the object and attitudes toward the behavior, and the
two normative components, social and personal, there are
four possible models for predicting behavioral intentions made
up of one attitudinal and one normative component. It has been
claimed that Fishbein's model (attitudes toward the behavior plus
suﬁjectivc norms) should give better prediction of behavioral
intentions than any of the other three models. However, it has
been shown (Schwartz & Tessler, 1972) that attitudes toward
the behavior are not always superior to attitudes toward the
object in predicting behavioral intentions, and that subjective
(social) norms are ﬁot always superior to pefsonal normative
beliefs. These findings give the basis for the third hypothesis:
that the level of prediction of behavioral intentions givei by
one or more of the alternative two-component (ong attitudinal
and one normative) models would sometimes be better than that
given by Fishbein's model. That is, it was hypothesized thet
Fishbein's model would not always give as good, or better,
prediction of behavioral intentions than any of the other three
models.

It has been repeatedly claimed that Fishbein's model is
sufficient to predict behavioral intentions. This means that

any other variable that is related to behavioral intentions
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should exert its influence; not directly, but indirectly by
being mediated by the model. However, there has been
considerable evidence from past research (e.g., Schwartz &
Tessler, 1972) that the model does not always mediate the
effects of other variables on behavioral intentions. Thus,
the fourth hypothesis is that variables external to Fishbein's
nodel would sometimes make a significant contribution to the
prediction of behavioral intentipns over arnl above that
accounted for by the médel. That is, it was hypothesized
thaet the model would not always be sufiicient for predicting
behavioral intentions. It is not easy to predict what
variables will have a significant influence on the model.
However, the work of Schwartz and Tesslér (1972) suggests
that the effects of personal normative beliefs are sometimes
significaent. Other variables might be connected with
related behavioral intentions or with the effectiveness or

usefulness of behaving in the reqrired way.

General cutline of the repor?

This empirical assessment of Fishhein's model is based on
two data bases. Behavioral intentions, the components of the
model, and other related variables, were all measured for two
different types of issues on different groups of subjects. One
of the attitude objects used was the learning of statistics, and
the associated behavioral intention was the rated likelihood
of learning statistics or further statistics. The subjects
used were 3jntroductory psychology students, some of whom were
currently learning statistics and some cf whom were not doing

so. The intentions and other variables concerned were all
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assessed at the beéinning of the academic year for both groups
of students. The measureswere subsequently readministered on
two further occasions for the group learning statistics to
provide further tests of the model under different conditions.
The second study was designed as a further partial replication,
and used a completely different type of issue (the nuclear
generation of electricity which is curiertly a controversial
issue in New Zealand), and sample (fror the general population).
The behavioral intentions concerned an individual's willingness
to take part in activities to support ur oppose (depending
on their atpitudes toward the issue) nuclear power generaticn.

The method and results on the first issue, the learning
of statistics, are presented in Chapters Two to Six. A
description of the sample, measures, procedures, and analyses
used is given in Chapter Two.

The first stage in testing Fishbein's model was to test

A

for empirical evidence for tha inlependence of the various

-

components of attitude considercd by Fishbein (attitudes
toward the object, attitudes towsrd the act, social normative
beliefs, personal normative beiiefs, motivation to comply)
from each other and from the other variables measured. This
was done by subjecting the measures to principal component
analysis. These analyses are reported .n Chapter Three.

The second stage involved consideration of the effects
of conditions (samples and times) on the measured variables
and their interrelationships. This was done by examining the
mean scores on each of the variables (including behavioral

jntentions) and their inter-correlations. This is reported

in Chapter Four.
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In the thiti stage, Fishbein's most recent model was
examined. Of iry:rtance was the amount of variance in
behavioral inten!.>ns accounted for by the model, and the
relative weights avsigned to the components. Following that,

the sufficiency ok the model was tested -- that is, did other

variables, externk] to Fishbein's model, make significant
contributions to f%arexplanation of variance in behavioral
intentions when thé; were added to the prediction equation

|
that slready inclvw . attitudes toward the act and subjective

norias. Models alte}wative to Fishbein's model were also

assessed to see if ) her models could explain more variance

in intentions. The:}{ tests are reported in Chapter Five.

The results fro& the above &nalyses were not sufficient

to adequately explai:| what was happening between the component.
of Fighbein's model, |%“e other variables measured in this
study, and behavioral | ntentions., It seemed Qesirable,
-therefore, to trace tt, causal links between the wvariables

for each condition, ant to sece what these causal links nmight

mean psychologically a:l what their impiications are for

Fishbein's model. This|:nalysis is reported in Chapter Six.

In Chapter Seven tx\ data from the second issue, the

nuclear generation of eﬂ~<tricity, is presented. This follows

the same sequence and fOE] zs the analysis for the learning of

stetistics data (except ﬂ : causal path analyses were not

undertaken), so is not re] :rted in quite as much detail.

Again, some empirical evii :ice was obtained for the independence
\

of various components of Q ~“1tude. The adequacy of TFishbein's

v

model for predicting internlions with regard to the establishment
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of nuclear electricit& generating plants in New Zealand was then
osscssed, and the results from this study were related to the
results from the learning of statistics study.

Finally, the conclusions and implications for Fishbein's
model of the findings from this series of studies are drawn

together and discussed in Chapter Eight.
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CHAPTER TWO

THE TEARNIKG OF STATISTICS DATA: METHOD

The attitude object used for this assessment of Fishbein's
model is rather different from any that have been used
préviously,'but is of interest to psychologists, especially
those teaching stetistics to psychology students. Statistics
was the attitude object, the learning cof statistics was the
associoated tehavior, and the likelihood of learning statistics
was the azsocieted behavioral intention. It was felt that
behavioral irtention and actual behavior should be very
clocely relsted for this issue, for students are unlikely
t~ =ay that they will take future statistics.courses unless
they actn2lly intend to do so. Their intentions may change over
tine, of course, and this tends to reduce the correlation
btetween behavioral intentions as measured and later overt
behavior. However, if the decision to learn or not to
learn statistics had to be taken at that point in time
when intentions are measured they should correlate almost

perfectly.

Subjects
Subjects were 287 introductory psychology students at the

University of Waikato. One hundred and ninety five of them
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were enrolled in course 18.103, a course that is compulsory for
students intending to major in psychology and which contains

a six-week statistics component. The other 92 subjects were
enrolled in course 18.102 which is.not compulsory and doés not
contain statistics. While the total enrollment in 18.102 was close
to 200, the remainder of the students were also enrolled in

18.103 and were regarded as 18.103 students for the purpose

of this study.

The medien age of tﬁe subjects was 18.7 years, and there
were approximately the same number of maies and females.

The studgnts learning statistics attended six weeks of
lectures during the first term of the academic year, that is,
duiing March and April. The total ciwss oi 195 was divided.
into four classes of L0-50 studerts ¢né cach class met for

one two-hour session each week. This wes in addition to

theirlintroductory psychology lecltures.

Materials
A questionnaire headed "FPeelings Toward Statistics"
was designed to include two or more items %o measure each of
attitudes toward the object (Aobj), attitudes toward the
tehavior (AB), social normative beliefs (SN), the motivation
to comply with these (Mc), and personal normative beliefs (NBp).
As most of the students were assumed to have had little
or no experience with statistics, the closest measure of
attitudes toward the object that could be devised was
attitudes towaramathematice. All subjects had some experience

with methematics in school and most were likely to have
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strong feelings about the tobic. All other measures follow

directly from operationalisations of the components used by

F

}.

shbein and his associates and by Schwartz and Tessler (1972).
Behavioral intentions with regard to the learning of statistics
(BI), degree of commitment to doing well in statistics (COM),
future behavioral intentions in psychology and the social
sciences (BIP), and an estimate of perfo.mcnce in statistics (EST),
were megsured by one item each in the samwe questionnaire.

A1l itenis were the same for all measurement times except for

a change of tense where necessary as stuients experienced the
act concernedr Fach item consisted of a phrase or guestion
with the response to be indicated by ticking a position on

a seven-point scale. The items and the scale end-point useq
are shown in Appendix I. -Items were adminictered in the

order Aobj, NBp, COM, SN, Mc, A

B»,.EST., BIP, BI on all occasiomns,

and direction of wording was randomly countzrbalanced and
the same direction maintained for &ll administrations.
Age and sex were also obtair<d 2n each cccasion, and these

were used to match subjects' rcoponses for the three administrations.

Procedure

The students learning statistics (learning group) were
asked to complete the measures on three occasions: i) at the
beginning of the first statistics lecture; ii) at the end of
the last formal statistics class and before the formal
examination; and iii) about eight weeks later, after exam

results were known. These three measurements will be referred

to as the pretest, immediate posttest, and final posttest
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respectively. During the same week as the pretest for the
learning group, the 92 students not learning statistics
(non-group) completed the questionnaire for the only time.

Of the 195 students learning statistics, 189'completed
the questionnaire at the pretest, 160 at the immediate posttest,
and 153 at the final posttest. However, only 105 of this
sample gave data that was both complete and could be matched
across the three measures. In the non-group, 84 subjects

gave complete data.

Analyses
Most of the analyses were done on the Burroughs B&6T00

computer. The Statistical Package for the Social Sciences

(spss) (lie, éent and Hull, 1970; Nie, Hull, Jenkins,
Steinbrenncr, & Brent, 1975) provided most of the data
handling capacities and statistical routines needed.
"Occasional work was done on the IBM 1130 machine, using the
IBM statistical package (IBM, 1967) and other self-written
routines.

Analysis was done in several stages, and the remainder
of this section will be set out in conformity with those

stages, as will the following chapters.

Principal component analyses. One way of testing the

validity and factorial indecpendence of the components of
attitude discussed by Fishbein, and of the other variables
measured in this study, is to see if they are extracted as

separate components from a principal component analysis.
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For each of the four sets of dats (non-group, pretest, immediate
posttest, and final posttest) all the questionnaire items were
subjected to such an analysis.

In all cases Cattell's (1966) scree test was- used as the
criterion for determining the number of factors extracted. It
was expected that bet&een 70% =and 80% of tﬁe-variance would
be accounted for, and a minimum eigen-value as low as 0.60 was
acceptable if the scree test indicated such a level (Jolliffe,

1971, 1972).

Component means and intercorrelations. Having decided that
the variables being measured had some factorial validity, the

"scale

basic unit of analysis used for most of the study was a
score" for each component. For each component the mean of the
items making up that component, with reversels for direction of
wording effects where necessary, was taken as the scale score
.for that component. fhis is consistent with fhe technigues
used by other researchers in the field.

It could be argued that factor scores from the principea’l
component analyses would be better measures of thg constructs
being assessed, but there are certain problems with this
approach. First, there is the choice of orthogonal or obligque
solutions. Orthogonal solutions are more acceptable from a
mathematical point of view, but they would prevent the
relationships between the variables which are present in the
real world from being represented and énalysed. They should,
however, have nore pure meaning, each factor be}ng composed
of variance that 1is uniqué from that represented by other

factors. This might enable us to clarify the relationship
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between attitudes toward the behavior and attitudes toward
the object, which are usually correlated, and their relationship
to behavioral intentions. However, there is no control over
wﬁich way the component of varianqe that is common to the
tvo attitudinal variables in the reel world is partitioned
when these components are each represented by upique variance.
In set theory language, there is no control over whether
X intersect Y ends up being partitioned with X or with Y.
This soretimes leads to uncertainty about the true meaning
of the orthogonal factors. For example, if the veriance common
to attitudes toward the behavior and attitudes toward the object
ended up being partitioned with the variance unique to attitudes
tovward the object and if this measure of attitudes toward
the object prédicted behavioral intentions better than the
unique variance portion of attitudes toward the behavior, then
what conclusions could be drawn?
Orthogonal facto?s might overcome one problem that can e
experienced with multiple regression, and that is the effects
of multicolinearity of predictor variables and the bouncing
beta weight (Farrar & Glauber, 1967). However, the question
discussed above,on which components of variance are extracted
with which factor, largely outweighs this advantage. In effect
the problems of the partitioning of common variance and of the
bouncing beta weight can be seen to be connected at this point.
Oblique factors, while overcoming some of the problems of

orthogonal factors do not overcome the partitioning of variance

problen. -
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Finally, there is the problem of maintenance of meaning
structure across time and between groups. While there is no
guarantee that a question has the same meaning to two
different people or for one person at two different times,
this i1s more easily controlled, followed and interpreted
than any changes in structural space that are reflected in
different factor score coefficients. Tt is tad enough that
the weights assigned to the components of Iishbein's model
are different for different people and at different times,
without having the edditional complexity uif the weights
assigned to the items that measure these ccmponents also
being different.

In order to assess how the varirbles compared between
groups and across time the mean ccale scores were compared.
Analyses of variance were done toitest foyr significant
differences.

The correlations between ilic scale scores were exemined
when considering the patterns of relationships between

attitude components.

Tests of the model. Multiple regression was used for this,

the SPSS method being a forward controlled step-wise procedure
where the complete model is recalculated after each step

(cf. Draper end Smith, 1966). First, attitudes toward the
behavior and subjective norms were entered into the model,

and the relative weights assigned to tﬁe two components and
the percentage of explained variance in behavioral intentions

assessed. The level of prediction given by the other three
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possible two-component models was calculated and compared
with that obtained from Fishbein's model. The sufficiency of
the model was assessed by seeing whether other variables

external to the model would significantly improve the

prediction of behavioral intentions.

Tracing causal links in the model. Tvo 1ools not much

used by psychologists, partial correlaticn and path analysis,
were used to trace causai links in the model.

The method of path analysis was brough®t to the attention
of the social sciences by Blalock (1964), who drew upon the
writings of Simon (1954, 1957). As presented by Blalock it
has become known as the Simon-Blalock techunique, and is real;y
a "special case'" or "weak form" of patrh znuslysis (Boudon, 1968).
The best references for social scientigts eppear to be (Blalock,
1964, 1971) and Kerlinger and Pedhazur (1973). Werts and Linn
(1970) have given a description orf the various possible
applications of path analysis in unsychology.

If certain assumptions can He made, partigl correlations
enable orie to determine whether one variable has a direct
or indirect influence on another. For example, if it is
assumed that variasble X is antecedent to both Y and Z and
that allthese variables are intercorrelated, then there are
two possible causal chain models: X + Y >7Z or X > 2= Y.

If one of the partial correlations rxz.y or rxy.z is zero or
non~-significant then it can be concluded that the variable
partialled out is a medieting one. That is, if r = 0, and

Xy.2

81l other relationships are positive, then it means that all
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effects of X on Y are mediated by Z, and that the order of the
causel chain is X - 2 > Y. (But note that if it was not

assumed that X was antecedent to both Y and Z, then rXy 2

I
(o]

could indicate the X = Y * Z model. as well). This argument
can be extended to cases of more than three variables, and
forms the basis of path analysis. Devcloped by Wright
(1921, 1934, 1960), path analysis is a mctrod for studying
the direct and indirect effects of variebles vaken as causes of
other varisbles taken as effects. It:
+.«+ 1is not intended to accomplish tiie impossible task
of deduc;ng causal relations from the values of the
correlation coefficients. It is intecnded to combine
the quantitative information given Ly the c0rrelations‘
with such qualitative information =2s mav be at hand on
causal relations tc give a quantitative interpretation

(Wright, 1934, p. 193).

In cases in which the causal relaticns are uncertain,
the method can be used to find the logical consequences
of any particular hypothesis 1u regard to them (Wright,

1921, p.557).

In other words, path analysis is userul in testing theory
rather than in generating it, so that it is the explanatory
scheme of the researcher that determines the type of analysis
to be applied to data, rather than the other way around.

From results of path analysis & researcher is qple to determine
whether his data are consistent with an explanatory scheme --

if it is consistent then it lends support to it, but does not

prove it.
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This is not the place for an extended discussion about
the concept of "cause", which is a controversial one among
philosophers and scientists: adequate discussicns can be found
in Plalock (19€4, 1971), Braithwaite (1953), Feigl and Brodbeck
(1953), and Lerner (1965), while discussions of causality
in relation to multiple regression can be found in Wold
and Jureen (1953) and Wold (1970). Whenever words or
phrases like "effects of variable X on variable Y", and "the
influence of A on B", areused by behavioral scientists there
is implication of causation, even though the word "cause"
may not be used. This tendency to imply causation is also
reflected in scme of the methods used by behavicral scientists —-
for example, proportions of variance are attriButed to cefgain
independent vériables, or a presumed cause is partialled
from two varisbles in order to observe whether the relation
between them is spurious. "In sum, scientists, qua scientists,
- seent to have a need to resort to causal frameworks, even
though on philosophical grounds they méy have reservations
about the concept of causation'" (Kerlinger and Pedhazur,
1973, p.306). 1In this report there will be the same inter-
changeable use of terms like "effect", "influence", and
"cause" as is evidenced in much scientific literature,when
the phrase "X causes Y" really is shorthand for "something
in X later causes Y" (Kenny, 1975). Consequently care has
to be taken in making causal interpretations because, "The
causal interpretation of any regression coefficiént can
almost always be alternativély explained by unmmeasured conmon

causes" (Kenny, 1975, p. 895).
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In the Simon-Blalock technique the correlation coefficients
are focussed on, while in path analysis the regression
coefficients are. It is recognised by Blalock that "regression
coefficients give us the laws of science" (Blalock, 1964, p. 51),
but there are instances, especially in exploratory work,
vhere the correlation coefficients are of legitimate interest.
Orne such instance is where a correlaticn is expected to
disappear, as has been @escribed vwhen diszussing partial
correlations above. For some sets of data, where the standard
deviations of the independent variables are all similar,
there will be little difference between thie partial correlation
and beta-coefficient for the same model.

In this report, partial correlaticn cocfficients were
used in initial exploratory analysis of parts of the complete
extended model, and finally path coefficicuts were calculated
for tihe complete model for each condition.

The Simon-Blalock and path analysis techniques require
a nurber of assumptions:

i) A recursive system. That is, that there is a one-way
causal flow in the system with reciprocal causation
being ruled out.

ii) The relations between variables in the model are

linear end additive with curvilinear, multiplicative

and interaction relations being excluded.

The residuals, that is, variables not included in

[
[N
(RN

~

the model that have causal effects on the variables
in the model, are not correlated among.themselves,
nor with other veriables in the system. This implies

that all relevant vsriables are in the system.
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There is one or more exogenous variables, that is,
variables whose variability is assumed to be
determined entirely by ceauses outside the model.
When two exogenous variables: are correlated this
correlation is treated as a "given" and sometimes
remains unanalysed. Variation in endogecnous
variables, on the other hand, is explained by

exogenous or other endogenous variables in the model.
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CHAPTER TERER

PRINCIFAL COMPONENT ANALYSIS

For the type of data collected the best available
method for checking that the questions are measuring
separate constructs is principal component analysis.

This only gives a test of the factorial validity of the
constructs however, relying on common variance being shared
by those items that are postulated to measure one construct
and this variance being unique from thet shared by other
constructs in the measurement space.

It was hypothesised that the items used (not including
item 16, which measures the construct to be predicted) would
form eight factors, one for each cczmponent as listed in
Appendix I. If the item designed :c measure behavioral
intentions was also included, then there were two possible
expectations: either i) an addifional separate factor would
be extracted to represent it, or ii) since it is a criterion
variable, to be predicted from scme combinstion of all the
others, it could be expected tlat the variance in behavioral
intentions would divide up into several unigue components
that relate to each of its predictows -- that is, the item
designed to measure behavioral intentions would load
significantly on several of the factors tnat represent the
predicting variables.

The results for the non-group are presented first,
follovwed by the three administrations'for the learning group.
It was hypothesised that the basic factor structure (as

the items are set out in Appendix I) would be the same for
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all four analyses, although some of the loadings within a
factor may vary across groups and times. That is, some of
the correlations between the original items may be different
for the four different correlation matrices. It was
hypothesised, however, that any major differences would be
between items in two different factors rather than between
items in the same factor. If this is %true it will be shown
by fhe'extraction of the same factors iicm each data set,
although these factors may occupy a different structural
space -- that is, the correlations between oblique factors
may differ aéross data sets. The correiations between

factors will be examined in detail iu Chapter k.

Solutions when behavioral intentions were not included

Results. The eigenvectors and the percentage
of variance explained by each wincipal component when the
item for behavioral intentions wes not inciuded are shown in
Table 3.1. The cut-off poin+ taken ior the number of
factors extracted is also shown. Tor the non-group, the
scree test would give eight factors. Howaver, since the
eigenvalue for eight factors was less than the .60 criterion.
that was decided, on the seven factor solution was accepted.
This accounted for 82.9 per cent of the total variance.
For the pretest, the scree test gave a clear cut-off at
eight factors to explain 84.6% of the total varisnce. The
scree test gave a clear cut-off at nine facto;g for the

immediate posttest to explain 88.3% of the total variance,
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and eight factors for the final posttest to explain 85.1%
of the total variance.

The loadings, communalities, and percentsge of variance
explained by each factor are shown in Tables 3.2 to 3.5.
The percentage of variance explained Ly each factor is the sum
of the squared loadings divided by the number of variables
(using the pattern matrix for the clLiigue solutionL 50 represents
only'thq direct contribution of the facior rather than
including that due to the intercorrelation of the factors.

For all rotated solutions, no one factor accounted for less
than 5.8% of fhe total variance, which iz the amount contribut-
ed by one item.

In Table 3.2 it is seen that scme of the factors extracted
for the non-group are different frou: thcse hypothesised. The
one major deviation from the hypoéhesised sclution is that
item 14 loaded with the items formiing the attitudes toward
the behaviour and attitudes towars +the object factors
rather than forming a separate “actor for the estimate of
performance (EST). Taking out eight fuctors did not rectify
this -- instead various of the factors split up and made many
factors wninterpretable.

Table 3.3 shows that for the learning group at their pre-
test eight factors were extracted as hypothesised. Six of
them were exactly as expected, but the subjective norms and
motivation to comply items are combined differently to
expectation. A component was formed for each of the two
referent groups, peers or experienced people, rather than

one component for subjective norms and one for the motivation
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tQ comply with them. Another minor, unexpected, but by
hindsight sensible, result was that items 4 and 12, concerning
the ease or difficulty of mathematics and statistics, tended

tc lecad with the estimate of performance factor. This

pattern was repeated in the immediate and final posttest
result. ’

At the immediate posttest nine factors were
extracted, and this solution is shown in Table 3.4.

This solution is different from the hypothesised one only in
that the two items meant to measure subjective norms (items
5 and 6) formed two separate factors. Item 6, where the
referent is peer group, formed a 'pure' factor on its own,
while item 5, where the referent is older and more
experienced people, had some variance in common with the
motivation to comply with this subjective norm.

The factor solution at the final posttest produced
eight factors as shown in Table 3.5. These factors are
mostiy as hypothesised. Again, however, it is the subjective
norms and motivation to comply items which are léast clear in
their meaning distribution -- subjective norms referred to
experienced people (item 5) tended to load with the personal
norms items (items 7 and 8), and with the motivation to
comply (items 5a and 6a). Subjective norms referred to

peers, hovwever, again formed a separate factor.
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Discussion. For all four data sets the factor solution
extracted accounted for more than 80% of the totsl variance
in the data. For all rotated soluﬁgons, no one factor
accounted for less than 5.8% of £he total variance, which is
the amount contributed by one item. Kaiser (1960) based
his rule of using an eigenvalue cut-off of > i.O for
determining the number of factors to extract on the basis
that any one factor should not explain less than that
contributed by a single variable. It is seen in these data
sets, that although an unrotated solution may not satisfy
thié criteribn if the scree test and »<0.6 criteria are
accepted, either rotated solution will satisfy it. When
factor solutions are rotated the amount of variance explained
by each factor tends to even out, so that factors that
expiained only a small amount in the unrotated solution explain
more in the rotated solution and vice versa for the factors
that were larger in the wrotated solution. It would be
helpful to analysts if every statistical programme for factur
analytic techniques recalculated the eigenvalues and percent-
ages of variance for each rotated solution. 0

- The overall results of the principal component analyses
provide an initial validation of most of the separate
attitudinal constructs that have been postulated by Fishbein.
They also show that the other variables that were intended
+to be measured in this study are quite independent of each
other and of the attitudinal and normative components

derived from Fishbhein's work.
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Over the four data sets there are only two results
that differ from the hypothesised solution. One, which
has no serious implications, is thag in all solqtions for
the learning group the estimate of performance factor was
found to include some of the varisance from‘the easy-difficult
scales of the attitudes toward the behavior and attitudes
toward the object factors. For the non-group the estimete
of performance item actually loaded with the attitudinal
factors.

The other finding which was different from that
hypbthcsised concerned the subjective norms and the motivation
to comply with them. The learning group seem not to
distinguish between these two components, but rather
distinguish the referents of these norms. There is one
ready explanation for this -- there was large disagreement
between what staff and senior students recomnended and what
student peers recommended. Obviously, staff and senior
students would have recommended that the student should lezra
statistics, while many of the students felt that it was a
waste of time and was unnecessary. It is notewérthy that
at the final posttest these students clearly distinguished
peer group norms, but had the meaning of subjective norms
referenced to experienced people mixed in with the component

concerning the motivation to comply with these norms, These
results mean that the single-factoredness hypothesis for
subjective norms and the motivation to comply with them cannot
be rejected. Thus it seems that they are alternative measures

of a common construct -— possibly people do not see norms as
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governing behavior unless they are ready to comply to them.
This contributes to support for the decision by Fishbein
and his associates to drop motivation to comply from his
model. The problem with subjective norms means that
further exploratory analysis (reportad in Chapter Four) was
necessary to ascertain whether subjeciive ncrms or social
normative beliefs should be used in the remainder of this
reﬁort:

Overall, the principal component snalyses have shown
that most of the measured potential predictors of behavioral
intentions have construct validity and racterial independence.
The only exceptions were that social ﬁoim&tive.beliefs and
the motivation to comply were confounded, and the estimate
of performance was related to the difficuity items from the

two- attitudinal components.

Solutions when behavioral intentilons were included

Results. The eigenvectors =and whe pecrcentage of
variance cxplained by each principal component when the
item for behavioral intentions was included are shown in
Table 3.6. For the non-group the scree test again gave
eight factors, and this time they were all acceptable within
the other criteria of an eignevalue > .60. This solution
accounted for 84.5% of the total variance. For the pretest,
the scree test gave a clear cut-off ét eight factors, the
same number as in the previous solution. This solution

accounted for 83.2% of the total varisnce. For the immediate
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and final posttests the same number of factors were

clearly extracted by the same test criteria as for the
solutions reported in the previous ;ection. Nine factors
accounted for 86.2% of the totai variance for the immediate
posttest, and eight ‘factors accounted for 84.1% of the total
variance for the final posttest.

The pattern of results for the varimax and oblique
soluticns are rather similar and lead to the same conclusions,
so only the obligue solutions are presented. The factor
loadings for the cblique solutions are presehted in Teble 3.7,
whére 2]l loadings for the lLehsvioral intentions item are
shown, whether or not they are significant. Tor all the
other items-and components, the solutions are practically
the same as those reported in the previous section for
when the behavioral intentions item was not included.
Therefore, the main interest in this section is in the
pattern of the distribution of variance in behavioral
intentions.

For the non-group, the behavioral intentions item loaded
mostly on its own. It is recorded under the calumn for
the- estimate of performance factor, but just as in the
previously reported solution, the item for this factor
loaded heavily on the attitudes toward the behavior factor.
For the remaining conditions, the behavioral intentions
item loaded on several factors, not being restricted to
any one particular factor. For the pretest, it loaded

with subjective ncrms, personal normative beliefs, commit-
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ment to the act, and to a lesser extent with the estimate of
rerformance. At the immediate posttest, it loaded with

the estimate of performance, future.intentions,in psychology,
commitment, and to a lesser extent the motivation to comply.

At the final postteét, it loaded with suﬁjective norms ,

the estimate of performance, and to a lesser'extent personal

normative beliefs, future intentions in psychology, and

the motivation to comply.

Discussion. For all four data sets the factor solutions
exfracted again accounted fur more than 80% of the total
variance. The overall results for the items included in the
previous analyses were replicated. Only in one case (for
the non-group) did behavioral intentions form a separate
factor almost on its own -- indicating an almost total
factorial indepéndeﬁce from its predictors. In the other
cases, behavioral intentions loaded on several factors at
once, vhich was the second expectation outlined at the
beginning of this Chapter. It is reasonable that components
of variance in & criterion variable that relate £o its
prediction should load on the factors that represent those
predictors.

Over all these solutions, there is no way that it could
be concluded that behavioral intentions is single-factored
with any other variable. This provides further evidence
that personal normative beliefs is not simply an alternative

measure of behavioral intentions. The decision by
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Fishbein and his associates to drop personal normative

beliefs from the model on these grounds is, therefore,

unsouvnd.

The problem of normélity

As with all attitude meesurement data, mény of the
items had skewed distributions. Skewmess induces biases
in correlation coefficients, and therefore might effect
principal component analysis results, in that extreme
cases have inordinate effects on the correlaﬁion, Just
as.they do on the mrean. Tris problem is not normally
dealt with in reported attitude measurement research,
although factor analytic methods are often used. One
reason for this may be that the correlation coefficient
is robust under conditions of moderate skew; that is,
it might only be severe skew that induces significant
bias, such as in biographic data like income where most
people will fall within a limited range but one or two
cases might be in a range msny times that of the 'normal'
range. In attitude data, however, there is usually a
limited scale, so that the level of skewness would typically
be less than one.

To check on the effects of skewness on principal
component results, skewness was calculated for all items.
Then those items with a skewness significantly different
from zero at the .05 level (Snedecor and Cockran, 19€7)

were subjected to recoding or to transformations to
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normality [vx + V(x + 1) or x? ]. The resulting scores
vere then subjected to principal component analysis, and the
results compared with those reportéd in the prqvious section.
The conclusions from these anal&ses are clear so it is
sufficient to present only the oblique so;utions for the

learning group.

Results. The mean magnitude of skewness across every
item for the three administrations to the learning group
vas 0.37, and ten items were significantly skewed for more
thén one of the administrations. These skewed items were
recoded or transformed, and the resulting scores entered
into the principal component enalyses for which the eigen-
values and solutions are shown in Tables 3.8 and 3.9. The
eignevalucs gave a clearer scree test for the pretest and
immediate posttest but a less clear cutoff for the final
posttest, and the same number of factors were determined
as for the raw data. When the scluticns are compared with
those in Tables 3.3, 3.4, 3.5, and 3.7 it can be seen that
they are of exactly the same pattern. The onlj apparent
difference is for items 6a and 8 loading on the attitudes
toward the behavior factor at the final posttest. However,
these items loaded cn this factor with loadings of -.25 and

.20 respectively for the raw data so there is no significant

difference.
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Discussion. It is evicent that the amount of skew
in this data has no significant effect on the structural
space of these variables nor on any single factor loading.

Thergfore, the raw deta will be used in ai; other analyses,

so keeping interpretation easy.

Conclusion

The results presented in this chapter have.demonstrated
the stability of the data base as well as the construct
vaiidity and factorial inder=ndence of the attitude
components of Fishbein's model and the other variables
measured. How the mean scores on these variables and the
relationships between them vary across the two groups of
students and across different conditions will be examined

in the next chapter.
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CHAPTER FOUR

COMPARTISONS ACROSS CONDITIONS

Mean Scores

Fishbein expects that the weights assigned to the
compounents of his model will "... vary with the kind of
behavior that is being predicted, with the cpnditions under
which the behgvior is to be performed, and with the person
vho is to perform the behavior" (Fishbein and Ajzen, 1975,
p. 303). It also seems likely that mean scores on the
ccemponents 6f attitude, both attitudinal and normative, will
vary under those different conditions, and also with the
conditions under which the attitudes are as;essed.
Considering the two groups of subjects in this study, it wus
hypothesised that the non-group would have less favourable
attitudes toward statistics and learning statistics than the
learning group would. For the learning group it was
hypothesised that mean scores on many of the components would
be ﬁore favourable at the pretest than at the post-tests.
The two normative components (SN and HBp), however, were
hypothesised to show a change towards more favourable
attitudes. This should result from the presentation of
normative messages during statistics and psychology classes

advocating how necessarx,étatistics is for psychclogy. It
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was also hypothesised that attitudes toward the object

(AcbJ) would show no differences between groups and no change
over tiume. Such a finding would support Fishbein's
contention that attitudes toward the object is not a useful
neasure if interest is in future behavior, and it makes good
sense in that our measure of Aobj refers to past experiences.
Given that attitudes tovard the object refer to past
experience, changes in it would suggest test-retest

unreliability of the attitude measures.

Analxsi;. For this analysis and sll future analyses
the scale score is simply the mean of those items that make
up the scale being qonsidered. Such a score had the
advantage of allowing the comparisons across groups and
times which &re the subject of this chapter. To test the
difference between the non-gfoup and the pretest for the
learning group, t-tests were calculated for each of the
measured variables. One-~way analyses of veriance were
caléulated to test the differences across time for the

learning group.

Results. The means and standard devistions for all
measured variables are shown in Table L.1. The results
of the ansalyses of variapée are shown in Table 4.2. The
means, with significent differences indicated, are graphed

for easier visusl comparison in Figure h.1. There were
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Tuble L.2

melysis of variance resulis for eight veriables
ecross three times for the learning group’

Varieble Source 88 DF MS F P

Time 6.17 2 3.08 0.77 .5
BI Error 1L2h7.68 312 4.00

Total 1253.85 31k 3.99

Time 19.78 2 9.89 6.18 .002
AB Error L99.00 312 1.60

Total 518.78 31k 1.65

Tire 10.20 2 5.10 3.83 .02
SN Error kis. k6 312 1.33

Total Lh25.€5 31k 1.36

Time 1.97 2 .98 1.53 .22
NBg Error 220.66 312 .65

Toteal 222.63 31k .65

Time 1.53 2 .6 ik .6L
Me Errer 593.47 32 1.7k

Potal 594,99 314 1.73

Time L.08 2 2.0k 1.20 .3
NB Frror 531.42 312 1.70

p Total 535.50 31k 1.71

Time 0.55 2 .28 L1 .9
Aobj Error 606.51. 312 1.9h

Totel 607.06 31k 1.93

Time 17.42 2 8.71 "3.75 P
COM Error Te2.h7 312 2.32

Total 739.89 31k 2.36

Time 7.08 2 3.54 1.88 .1
EST Error 586.43 312 1.88

; Total 503.51. 31k 1.89

Time 37.11 2 18.56 6.01 .003
BIP AT Or 962.7h 312 3.09

Total 999.85 31k 3.18
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no significant differences between tﬁe non-group and the
pretest for the learning group oﬁ behavioral intentions,
attitudes toward the'object, and motivatidq to comply but
significant differences on all other v&riableé. Over time,
for the learning group, behavioral intentions and attitudes
toward the object still showed no significant changes, and
neither did sccial normative belief, motivation to comply,
personal normative beliefs,or the estimate of performance.
Attitudes toward the behavioc:s, subjective norms, future
intentions in psychology and commitment to doing well in
statistics a1l showed similar pstterns of change, becoming
less favourable between the pretest and the immediate
posftest, with no significant change between the immediate
and final posttests( Scores on commitment, personal
normative beliefs, and subjective norms werc¢ very high at
the pretest, but commitment and subjective norms.showed

significant decresses by the immediate posttest.

‘Discussion. It is convenient to discuss these results
considering all four measurement periods at once and
referring to Table 4,1 and Figure L.l.

As hypothesised there were large differences between
the two groups of subjects, with the learning group showing

more favourable attitudes.on most variables. That is,

attitudes toward the behavior, subjective norms, socisl
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normative beliefs, personal normative beliefs, éommitment to
the behavior, an estimate of performsnce in the behavior, and
intentions in a related area of behavior were 21l more
favourable for the learning group than for the non~group.

It is difficult to say whether these more favourable
attitudes are due teo an attribution process -- "I am here to
learn statistics, therefore it must be good",-—'or whether
attitudes contributed to the decision to learn statistics.
The grester favourability tended to decrease between the
pretest and immediate posttest, however, so that there were
no longer &Qy significant differences between the two groups.
This could be expected and might be due to the difficulty of
the statistics course, though this was not reflected in the
estimste of performance. It might be due to a general
disillusionment with psychclogy as iﬂdicated by a decrease
in the likelihood of majoring in psychology (BIP).

There were no significant differences on the measure of
behavioral intentions, either between groups or across time
for.the learning group. This is partly due to the low
score on all occasions and to the large standard deviations
on this measure, but is unexpected and seems strange when
compared with the large differences on the measures of
attitudes toward the behavicr and subjective norms which

are meant to predict behavioral intentions. How can
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attitudes toward the behavior and subjective norms be good
predictors of behavioral intentions when’they show significant
differences betwveen groups while behavioral intentions do

not? This suggests that a prediction equation might be
valid only for s particular group on a particular occasion,
thus supporting Fishbein's suggestions of differential weights.
Attitudes toward the object showed no diffe;encés between
groups or across time, and this supports Fishbtein's
contenticn that this measure of attitude, while commonly
used, is not a good one for reflecting changes. It also
irdicates séme measure of reliebllity for the attitude

scale used. It shows that one of the commonly saccepted
definitions of attitude -- namely, that it is a "stable
predisposition” or a "consistency in responding” -~ is

valid when a "generalised" measure of attitude is considered.
When more "specific" measures are considered, however, then
the above definition is not valid as is shown by the changes

across time for the other components of attitude.

Correlations between varigbles

If the weights assigned to the components of Fishbein's
model sre expected to vary with conditions, then this
implies that the correlapions of the predictors among them-

selves and of them with behavioral intentions will vary with
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conditions. Variations in the relationships between ali
the variables measured for this study are examined in this
section.

It wes hypothesised that there would be changes in the
correlaticns of variebles with one ancther and with behavior-
al intentions across conditions. The only specific
pfedictiou made was that normetive components would become
more closely related to behaviorzl intentions over time.

This follows from the presence of normative messages during

the srutisitics classes that these students attended.

Resulies, The correlations between all measured
va iables sree shown in Teble L.3, The correlations between
sitiiudes toward the behavior, attitudes toward the object,
and personal normative beliefs, of attitudes toward the

cbject vilh coumitment, and of the estimate of performance
with attitules toward the behavior, subjective norms,

personal normative beliefs and attitudes toward the object were
all significantly higher for the non-group than they were

at certain times for the learning group. For the learning
group the relationships between the predictors vere relatively
stable across time.

The correlations of all predictors with behavioral

intentions are shown in the right-hand colum of Teble 4.3
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Tuble h.3

Correlntions of all reansured variables with cnch ethur and

with behavicrel intention

Component
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Thiere were two cases vhere the correlation between s variable
and behavioral intentions for the non-group was higher than
for the learning group -- the estimate of performance, and
future inlertions in psychology. There were three cases
where there was e significant change in the relationship
between & varieble and behavioral intentions over time for
the learning group —- subjective norms became more closely
related at the final posttest, commitment was more closely
»elated =1 the immediate posttest than at the pretest or
final pocttest, and fubure intentions in psychology became

nore 2icsely related over time.

Discusrsion. Clearly attitudes toward the behavior,
atiitudes toward the object, and personal normative beliefs
weyre more closely related to each other for the non-group
+han they were for the learning group. Atfitudes toward
the vehsvicr, subjective norms, attitudes toward the object,
and personal normative beliefs were also more closely related
to the estimate of performance in statistics for the non-
group, which in turn was more ciosely related to behavioral
intentions. This suggests the possipility that the
estimate of performance might be an importent predictor of

behavioral intentions for this group. It also suggests that

students who are not learning statistics at the time of
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measurement of the attitude compornents do not meke clear
conceptual distinctions between these varigbles.

The correlationé between attitudes tgward the behavior,
personal normative beliefs and behavioral intentions,
together with their differential patterns of change discussed
earlier in this chapter, indicate that while these variables
may be relasted to each other they are certainly not the same
thing. If it was to be claimed that personal normative
beiiefs was simply another measure of behavioral intention=~
one would alsc have to claim that asttitudes toward the
behavior, subjective norms, personal normative beliefs and
attitudes toward the object are all equivalent meesures of
behavioral intentions. These results suggest, therefore,
that the decision b& Fishbein and his associates to drop
personal normative beliefs from the model because they
regarded it as simply an alternative measure of behavioral
intentions was an unsound one.

Among the five significant differences in the relation-
ships of the attitude components with behavioral intentions,
the much higher correlations of subjective norms at the final
posttest was most clear, This is support for the hypothesis
that norms would become more important in the prediction of
behavioral intentions after the expefience of learning

statistics in classes where normative messages were also
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given. It makes good sense that students mﬁking decisions
about their future should consider what their staff and more
expericnced students advise, and this edvice should be
reflected in subjective norms. Personal normative beliefs
showed no such pattern, however, and this finding appears

to support Fishbein's claim that subjective norms might be
better indications of behavioral intentions than personal

normgtive beliefs.

SN or NBs?

Results from previous studies have cshown that
mulfiplying social norms by the motivation to comply with
them does not improve the contriouvion made by this com-
ponent to the prediction of behavioral inteutions. The
correlation of Mc and NBs (= S/ x Mc) with ell other
variobles measured for this study were included in Table
4.3 There it can be seen that both these variables did not
correlate as highly with behavioral intentions as SN did.

These results, together with the single-factoredness of
subjective norms and the motivation to comply, support the
decision made by Fishbein and his associates to drop
motivation to comply from his model _— accordingly Mc and

NBs will not be considered further in this study.
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Intercorrelations over time.

The statement that the best prediction of future
performance is given by past performance (Bertrand Russell,
1945) appears to make good sense, and is often assumed to
be .truve. However, th@ truth or validity of this statement
has rerely been tested (Super, 1969), because few
researchers have bothered to collect daila on enough
variables over more than one occasion. The present data
base, for which data on eight variables was collected on
three different occasions represents « good opportunity ta
examine this question.

With regard to Fishbein's model, it is useful to
consider the reliasbility of the measures used. For
example, the relationships betwzen behavioral intention at
the final posttest and behavior:l intentions at the immediate
posttest and pretest need to he considered. This can be
similarly done for each of the other measured variables.

Also useful would be to examine whether or not the
best predictcrs of behavioral intentions at the final
posttest are other variables measured at the final posttest,
or whether varisbles measured at other times are better
predictors.

In general, it was hypothesised:' a) that a measure

of a variable at one time would be best predicted by a
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measure of that same varieble on a previous occasion; and
b) that the best predictors of behavioral intention at one
time would he a previous measure of behavioral intention,
together with other wvariables measured at the same time ss
the intenticn being predicted. To test these hypotheses

the correlstions between 8ll variables over the three

times will b2 considered,

Results and discussion. The correlations between

all e:ghl, variables over three times are presented in Table
Lk, It is noted that the values in the diagonsl of each
cell ure¢ sonewhat redundant as they have already been
regoirted and discussed.

ihis correlation matrix is similar to & "multitrait-
muitimethod" matrix (Campbell and Fiske, 1959) -
perbaps it could be called a "multitrait-multimeasure"
matrix. Just as in the multitrait-multimethod matrix, the
values in the main disgonal cells should be consistently
larger then any other entriegs -~ that is exactly wvhat
hypothesis (a ) suggests. In general, this was the case.
The best results were for attitudes toward the object, for
wvhich the intercorrelations average .82 and were consistently
higher than any others in the Acbj columns or rowvs.

Correlstions in the diagonal cell for other variables

wvere glso generally consistently higher than values anywhere
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else in the columns or rows for that variable. One
exception was that attitudes toward the behavior at the
pretest were more highly related to attitudes toward the
object than tc other measures of attitudes toward the
behevior. This appears to be reasonable in that attitudes
toward the behavior before the behavior had ever been
éxperiencéi are likely to be influenced by attitudes

toward the object which has been experienced. At later
Limes the behevior had been experienced so that the later
megsures ol attitudes toward the behavior were more highly
r<lated to cue another. In a similar manner, subjective
gocial norms at the pretest were more highly related to
persoual nermative beliefs than to other measures of
subjective norms. This is also reasonable in that normative
beiiefe would not have been well formed at the pretest
vecuuse of the lack of exposure to, and experience with, the
issue.

For the measure of commitment to the act of learning
statistics, the intercorrelations were relatively low, but
they were still higher than any other values in their
columns or rovs,

Within each cell, consistency among the correlations
would indicate a stability in the structurel space occupied

by the varisbles, while inconsistency would indicate
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instability or change. The results in Table L4.4 simply
add further to the evidence already presented to show that
there are some relationships that change over time and some
that remain stable. For example, a2ttitudes toward the
object maintained a stable relationshin with all other
variables except commitment to the act. Commitment to the
act was slightly positively related to atiitudes toward the
object at the pretest and immediate posttest but slightly
negatively related at the finel posttest. These results
meke sense in that it is reasonablc tc expect commitment

to learning statistics to be related o how one felt about
mathematical topics, but for this relutionship to disappear
or fe reversed as the subject buad experience with statistics
and related it to psychology aiidl social science research
rather then Just to mathematics.

In a similar way subjective (socizl) norms were related
to further intentions in psychologv at tue finel posttest
but not at the other times. It is reasonable that the
social norms (or advice), particularly of senior students
end stoaff, should be more important after some exposure to
the issues, behaviors, and people concerned.

Hypothesis (b) was more directly related to Fishbein's
model, in that the relationship betweén behavioral intentions
end attitudinal variables was considered. The results in

Table 4.4 provide support for the hypothesis, in that
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previous measures of behavioral intentions, and subjective
norms as measured at the final posttest, were the variables
that .correlated mos£ highly with behavio£a1 intentions at the
final posttest. The next highest ccrrelations were with
attitudes toward the behavior, attitudes toward the object
and the estimate of performence in statistics, all as
measured at the final posttest. Similarly, for

behavicral intentions at the immediate posttest, the highest
coérelate was behaviocral intentions at the pretest, follow~1
by attitudes toward the behavior as measured at the immediate
or final posttests.

In sum, both hypotheses (a) ana(b) were largely supported.
That is, in general the measures used were found to be
reliable over time;-a measure of a variable was found to
relate more closely to other measures of thét variable than
to other variables; and behavioral intentions at one time
vere found to be more closely relasted to intentions on
previous occasions, and attitudinal and normative variables
ot the same time, than to other variasbles measured at

other times.
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Conclusions

The results of this chapter have shown that the four
conditions being studied are discriminated by their scores
on some of the measured variables and the relationships
between variables. As hypothesised, the non-group had
more favourable attitudes than the learning groﬁp at the
pretest, though nost of this difference had disappeared
by the final posttest. It is of interest that while most
of the sttitude variables showed these differences,
behavioral intentions did not do so. This means that any
particular sample of people under a particular conditicn
represents an attengated sample on most variables, and this
probably contributes to different weights being assigned to
components in a multiple regression équation.

There were a few differences in the relationships between
variables according to conditions, and this must lead to
differential weights being assigned in the prediction
equétion. Subjective norms became more closely related to
behavioral intentions at the final posttest as was
hypothesised, showing that the relative weights can sometimes
be predicted.

Motivation to comply was found to not improve the

relationship between social norms and behavioral intentions,
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so supporting the decision by Fishhein and his associates
to drop it from the model. Personal normative beliefs,
however, were closely related to behavioral intentions, but
no more so than attitudes toward the behavior, subjective
norms, and attitudes toward the object, so sugpesting that
the decision by Fishbein and his sssociates to drop this
component from the model was unsound.

~ The intercorrelations of all measured varisbles over
time provided further evidence that the measures used were
reliable, and that a variasble measured at one point in time
was usually_ﬁost closely related to a previoﬁs measure of
that same veriable than to any other variables. More
specifically, behavioral intentions at one point in time
wvere found to be most closely related to an earlier
measure of behevioral intentions, and.to predictor variables

measured at the same time as the behaviorasl intentions

being predicted, than to any other measures.
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CHAPTER FIVE

TESTS OF THE MODEL

The basic model

It has already been discussed why tests of necessity of
the components of Fishbein's model are nmeaningless. To
reiterate, allowing the weights assigned to the components
to vary with conditions implicitly ellows for one of them
to be zero or non-significant in some situetions. However,
it is still of thecretical interest to establish the conditicns
under which this occcurs. More generally, in future it may be
of interest to establish what the weights are under different
conditions. Therefore, conditions where weights reduce
to zero, that is, conditions where one of the components is
found to be unnecessary in the prediction of behavioral
intentions, should be examined.

It wes expected that attitudes toward the behavior, rather
than subjective norms, would be of importance in predicting
future behavioral intentions when the subject was already
engaged in the behavior concerned. To be more specific, it
was hypothesised that the weight essigned to the subjective
norms component would be non-significant at the immediate
posttest. On the other hand, at a point in time where a
subject has had experience Vith the behavior, but is not

currently experiencing it, and vwhere he has to make a decision
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of whether or not to engage in the behavior again in the
future, it is likely that subjective norms will be of greater
importance than attitudes toward the behavior. Attitudes
toward the behavior might still have some influerice, but the
major effect will come from whether or not important others
think he should engege in the behavior. This is especially
likely to be the case when the behavior is one of importance
to the subject's future. To be specific, then, it was
hypcthesised that at the final posttest subjective norms
would be assigned a larger weight than attitudes ioward the
behayior.

No predictions were made about the relative weights
essigned to the components at the pretest and for the non-group.

nggiig, Results of the multiple rcgression analyses
when only attitudes toward the behavior end subjective norms
- were entered into the'model are shown in Tablé 5.1. The
proportion of variance in behavicral intentions explained
by the model was between 25% and U3%, more variance being
explained at the final posttest. The weights assigned to
attitudes toward the behavior and subjective norms for the
preteét were almost equal as expected, but for the non-group
attitudes toward the behavior received a bigger weight. As
expected, attitudes toward the behavior received a larger
weight and subjective norms a non-significant one at the
immediate posttest, while at the finalAposttest subjective

norms received the larger weight.
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Table 5.1

Maltiple regression results for predicting behavioral intentions
ivom attitudes toward the act and subjective norms

Model beta-— F for Multiple RQ ¥ for
weignt Beta R lodel
Hon-group Ay ha 1k.82
SN 2l k.10 56 31 18.h
Pretest Ay 30 11.5h
i 33 13.5h 50 25 17.2
T 3t A L5 21.52
B
Atest
SN 10 1.08 50 25 16.9
Firal Ay 2% 8.54
Postitest
SN 52 40.37 65 L3 38.2

Notes. 1. Leading decimal points have becen omitted

2. F values need to be 3.96 for thc non-group
and 3.94 for ihe lezyning group Lo be
significant at the .05 level.
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Discussion These results support each of the hypotheses
outlined ebocve, and show that relative weights under sonme
conditions can be predicted. The large weight received by
attitudes toward the behavior for the non-group as compared
with egrel weights for the learning group at the same time
(pretest), while not hypothesised, is readily explainable. It
‘is l1ikecly that people who have already made a decision to not
learn statistics would have been influenced more by their
negative feclings toward mathematical topics than by advice
from other pecple.

The propertion of variance in behavioral intentions
explaized by the model was low compared with other reported
findings. Cue possible explanation for this is the fact
that most of these subjects had little prior experience with
the izsue and behavior concerned. The increase to 43% at
the final posttest supports this argument -~ and this value
is compsatrohle with that obtained by Schwartz and Tessler
(1372) uoing the three-component version of the model, and
is not far away from the average of 5U4.6% over all studies
by Fistbein and his associates (Fishbein and Ajzen, 1975).

A word of caution about comparing regression weights needs
to be sounded. Part of the difference between the weights
assigned to two correlated variables will be due to the
variance the wveriables have in common, that is, their degree
of multicolinearity (Blalock, 1963; Farrar & Glauber, 196T;
Gordon, 1968). In set theory language, if two wvariables,

¥ and Y, are correlated,then they have some variance in common
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designated ¥ intersect Y. and if X is entered into a regression
model first (which occurs when ¥ intersect Z is larger than

Y intersect Z, where Z is the third variable, or in other wordswhen
the correlation between X and 7 is greater than the correlation
between Y and Z) then only the (Y - X intersect Y) intersect 7
comporent of Y intersect 7 is left to enter from Y. Consequently,
the weight assigned to Y is not a true reflection of its

total contrihation, but only reflects its unique contribution
after the contribution due to X has been made, that is, after

thé effects of X have been partialed out (cf. Draper & ‘Smith,
1966). For example, in the results just reported, the relative
i2ights assigred to attitudes toward the behavior and subjective
norms Go not necessarily accurately reflect the relative
contritutions made by the two components, because there is

from 20-25% variance in common between them. The relative

sizes of the iwo components' correlations with behavioral
ivtenticns might be a more accurate reflection of their

infliaences.

Comparicson with other two-component models

Four two-component medels can be derived from the
components of attitude discussed by Fishbein. They are
the pairwise combinations of one attitu@inal component
(AB or Aobj) and one normative component (8N or NBp).
Fishbein has claimed that his AB plus SN model should give
better prediction of behavioral intentions than any other

ncdel, or at least that no other model should give better
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prediction. The more conservative of the above claims was

tested in this section; that is, it wes hypothesised that

none of the three alternative two-component models would give

better prediction of behavioral intentions than Fishbein's model.
The multiple regression method was used again, and the

amount 'of variance in behavioral intentions explained by each

model was caloulated.

Results and discussion. The beta-coefficients and the

anmount of verlance in behavioral intentions explained by each

of the four models derived from the four components of
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liscusged by Fishbein are shown in Table 5.2. The
results of T-tests of the difference in the amount of wvariance
exp'aived by cach model are shown in Table 5.3. The bottom
two rows cf Table 5.3 are F-test results for testing whether
modls contalining attitudes toward the behavior gave better
prediction than models containing attitudes toward the object,
and sirileriy for subjective norms and personal normative

L

liefs.

e}l

For the non-group it is clear that models containing
attitudes toward the behavior were Dbetter predictors of
tehavioral intentions than models containing attitudes toward
the object, that models containing subjective norms gave
better prediction of behavioral intention than models
containing personal normative beliefs, and that Fishbein's
model gave better prediction of behavioral intentions than
any of the three alternative models. These results are

exectly as hypothesised from Fishbein's work and they lend
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Table 5.2

Comparison of four models by Betue-Coeificients
and proporticn of varicnce in BRI expleined

Iodel Lon-pgrovy Pretest Final Posttest
Betu~ P for Beta- F for Beta- I for Beta- I for
Coef Leta CoeT Beta Coefl Beta Coef Retw
“ AL Lo L. 82 30 11.5h 45, 21.50 2l 8.54
SN b 5.10 33 13.54 10 1.10 52 Lo.37
2
R, 31 25 25 L3
AB Ls 1h.15 . 29 10.04 L2 21.20 32 11.0)
N L 0.88 33 12.99 20 5.02 26 T7.06
- |
R 28 25 28 25
Aobh) 30 8.35 34 15.52 26 T.72 35 2k, 06
s 50 8.38 32 13.86 22 5,41 5% 60.65
Aot | 31 5.96 32 12.60 26 T.62 37 19.21
TRy 19 2.30 32 11.96 29 9.Th 33 15.19
R® 23 27 19 30

Notes. 1. Leading decimal points have been omitted

2. F values nced to be 3.96 for the non-group
and 2.94 for the learning group to be

significant at the .05 level.
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Table 5.3

F-tests of the difference in the proportion of varience in BI

explained by

altermative models
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B
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4.,3°
T.25%*
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2.7

9.1

i

8

%X
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0 4.,17%

13,3380

8.00%*

18,06% %%
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§.94%
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-
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4.58%

26 .85 % x
14.00%x
19 . /]o-)i X%
50,00 %
T.14%%

40 .00% ¥ ¥

10.00%%

35, 51%%%

}'ote

at }:2—1':.1
& The mean R?

cach case.

* p< . 05.
* ¥ p< . 01
X %X p < . 001

2

and N-k,--1 degrees of "ocdom,

~ L 2y 2y /0
£11 differences arc tested by i = [(R; - I\'i)/(}ze--k]‘_)j L/_(I—Rz)/( -k

for the two moiels consicered together is used in

2
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good support to his ﬁbdel. Unfortunately, the results from
the other three conditions are not so clear.

At the pretest there was no significant difference in
the effectiveness of attitudes toward the behavior models
over the attitudes toward the object models, and there was
no difference in the prediction given by the subjective norms
and personal normative beliefls models. If. however, the four
modeis are considered separately, then the Acbj plus SN model
vas significantly bettef than both the AB plus SN and AB plus
NBp models, though only at the 5% level. ‘'hese findings at
the pretest provide some evidence against Fishbein's model
because it has been claimed that no other medel should
give significently better prediction oi behavioral intentions.

At the immediate posttest, models corntaining attitudes
toward the behavior gave better prediction of behavioral
intentions than models containing «ttitudes toward the object
(p<.0C1). However, models cortaining personal normative
beliefs gave slightly better pred-ction ihan models containing
subjective norms (p<.05), so that overell the best prediction
was given by the AB plus KBp model. This model gave better
prediction of behavioral intentions than Fishbein's model
at the .05 level, so providing further evidence against the
claims made for Fishbein's model.

At the final posttest there was strong evidence against
Fishbein's model because models containing attitudes toward
the object gave better prediction of behavioral intentions

than models containing attitudes toward the behavior.
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However, models containing subjective norms gave for
better prediction than models containing personal normative
beliefs, as Fishbein would expect. These results mean that the
AobJ plus SN model gave the best prediction of behavioral
intentions though, and it did so at a level far beyond that
for any of the three alternative models. These Tindings
are the most serious against Fishbein's mouwel.. It seems that
at the final posttest a}l the influence <% attitudes toward
the object was not mediated by attitudes toward the behavior
as Fishbein would expect.

The results of this section question the superiority of
ettitudes toward the behavior cver etiitudes toward the object,
and of subjective ncrms over personal normative beliefs in
the prediction or explanation of behavioral intentions. Under
sore conditions an alternative model proviaues better explanation
of behavioral intentions than Fishoein's nodel does, contrary

to the claims made for the model.

The sufficiency of the components

The low proportion of variance in behavioral intentions
explained by Fishbein's model in the results reported so far
suggest that the model is not sufficient to predict behavioral
intentions. It has repeatedly been claimed that any
veriable external to the model can influence behavioral
intentions only indirectly; that is, b& influencing the
attitudinal or normative compenents. To test the sufficlency

of the model, other variables were allowed to enter the model
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if they improved the predicfion of behavioral intention by a
portion significant at the .05 level. Attitudes toward the
object and personal normative beliefs were allowed to enter
the model first if they contributed significantly to the
prediction of behavioral intentions because they were more
important theoretically in the development of the model.

On the basis of Fishbein's cleims, it was hypothesised that
the model would be sufficient, that is, that other variables
wvould rot make significént contributions to the explanstion

of variance in behavioral intentions.

Results. Table 5.4 shows the resvlis when other variebles
were allcowed te enter the model if they significantly impro&ed
the prediction of btehavioral intenticns. Attitudes toward the
object and personal normative beliets were allowed to enter
first if they made significant countributions.

Neither attitudes toward the objecl nor personsl normative
belicfs entered the model for the non-group. At the pretest
attitudes toward the object entered the model, and had the
effect of reducing the contribution made by attitudes toward
the behavior to non-significance. At the immediate posttest
personal normative beliefs entered the model, reducing the
contribution made by subjective norms to non-significance.

At the final posttest attitudes toward the object entered the
prediction model, again reducing the contribution made by
attitudes toward the behavior to non-significance.

Allowing other variebles to enter the model resulted
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- Tatle 5.4

Hultiple Regression rezulis when other variables
vere allowed to enter the ecuation

1o predict

and I'Bp being

DT, uith Aot

allowed in first after A,

B

ond SH

F for

Condition F;dol Leto- T for |Bete- Reta~ [ for |Bela- F for Beta- ¥ for
e e Cocf  Beta Coet Deta | Coef Beta [Coef  Eelau Coef Heta
lon-group g 40 14.82 39 14.90 12 0.66
R 24 5.10 20 4,06 ey .22
BIP 217 9.0 e £.19
BSP 30 5.42

42

I'retest

Lob)
BIP
cot

BT

33 13.54
30 11.594

31
14

N
(3

30

11.73
1.1

A0y
6,40
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T1.25
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iy 45 21.52 | 40 16.63 16 14,06 37 15.79
o 30  1.08 |05 o.02 | 02 2,06 02 0.04
NBp 19 A4 16 zJli 16 3.00
cox 19 492 17 347
HIP 18 4.57
i 25 08 3 34
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Posttezt

Aohj
BIP

nsT

24 8.94
40.37

46

22

0.11
37,02
11.73
7.87
5.43

43

50

Notes. 1.

2. Leading decimel points huve been omitted

The results for the basic model are shown egaein in
column one to make comparisons eeasier

3. 1 .values nced to be 3.96 for the nen-group and
3.64 for the lezrning grouwp to be significunt at

[

05

.05 1
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in a numsber of other variabies making significant improvements
to the prediction of behavioral intentions. Future intentions
in psychology (BIP) entcred the model for every condition,
meking a contribution to the explanation of behavioral
intentions beyond the .01 level for the non-group and at the
final posttest, and at the .05 level at the immediate posttest.
At the pretest, the contribution of BIP was initially at the
.05 level only, but when commitment to thle =act entered the
model in a suppressor capacity, the contribution made by

BIP increased to be significant beyond thz .01 level.
Conmitment to the act also entered the model at the immediate
posttest, and the estimate of »zrformznce made significant
contributions for the non-group, and at the pretest and final

posttest.

4Qi§gussion. The fact that attituder toward the object
entered the medel to improve the prediction at the pretest
and final posttest, and that personal normative beliefs did
so at the immediate posttest, provides evidenqe that Fishbein's
model is not always sufficient to explain *the variance in
behavioral intentions. At the pretest and final posttest,
attitudes toward the object had more variance in common with
behavioral intentions than did attitudes toward the behavior,
and thé reduction to non-significance of the contribution
made by attitudes toward the behavior indicates that most
of the variance that it had in common with behavioral
intentions was also common to attitudes toward the object.

This pattern of results, together with the pattern of
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correlations between attitudes toward the object, attitudes
toward the behavior, and behavioral intentions suggests that
attitu@es toward the object has a direct influence on
behavioral intentions and possibly a causal influence on
attitudes toward the behavior, rather than influencing
behavieral intentions through attitudes toward the behavior —-
this possibility will be explored further in the next chapter.

The tact +that future intentions in psychology, the
commitment to doing well in statistics, and the estimate of
performance explained highly significant additional portions
of variance in behavioral intentions is strong evidence that
Fishbein's model is not sufficient to explain variance in
behavioral intentions. That is, other variables are not
always mecdiated by attitudes toward the behavior and/or
subjective norms but may make unique contributions of their
OoW11.

tivhure intentions in psychology appear‘to be consistently
irzpertent in the determination of whether or not to learn
~totictics in Lune future, and this makes good sense. The
estimote cf 1likely performance in statistics is also
important in this respect for the non-group and at the pretest
and final posttest for the learning group. It is noteworthy
that when the estimate of performance entered the model
it had the effect of reducing the contributions made by
attitudes toward the behavior. This is especially noticeable
for the non-group, and indicates that much of the variance
in common between the estimate of performance and behavioral

intentions is also in common with attitudes toward the behavior.
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That is, it is possible that'the estimate of performance has

a causal influence on attitudes toward the behavior, and may act
directly or indirectly on behavioral intentions -- this will

be further explored in the next chapter.

Coummitment to the act of learning statistics made a

e

significant contribution to the prediction of behavioral
intentions at the pretest and immediate pocttest. It seems
reesonable that commitment is an importart variable for those
people who are already iearning statistics, and that it is
not important for those people not learning statistics or
even for the learning group after they have finished the
statistics course and have beer examined. The effect of
commitiment to the act at the pretest cecms to be that of

a suppressor variable, (as indiceted Ly a negative Beta weight).
When it entered the model it had the effert of increasing
the Reta-coefficients for all other variabics already in the
model.

The proportion of explained variance in behavioral
intentions was substantially iucreased swhen other veriables
entered the model, providing strong eviderce against the claim
of sufficiency for Fishbein's model. It is very clear that
verisbhles external to the model do influence behavioral

intentions in & direct way, not simply irdirectly by influencing

attitudes toward the behavior and/or subjective norms.



Other mocdels

So far we have examined alternative two~-compenent models,
and nodels that result when other variables are allowed to
enter the model after attitudes toward the behavior and
subjective norms. What happens when all variables zare
allowed to enter the prediction eguation in any order --
that is, in tle order determined by their level of unique
contiibution to the explanation of behavioral intentions?

It was possible to hypothesise some results on the
basis of the results reported in previcus sections of this
chapter, particularly those in Tables 5.2 and 5.4. It was
hypothesised that the most likely model for the non-group
would be PIP plus EST plus SK. This was derived from Table 5.4,
where 't wes seen that when the estimate of performance entered
the model the effect of attitudes toward the behavior was
redured o non~significance. For the pretest it was hypothesised
tlint the derived model would be the same as thalt shown in Table
5.4 ww.th tle exception that attitudes toward the behavior
vould not enter it. It was not possible to hjpothesise vhat
the full model for the immediate posttest would be because of
the low beta weights associated with all variables except
attitudes toward the behavior. For the final posttest it
was hypothesised that the model derived would be the same

as that shown in Table 5.4 except that attitudes toward

the behavior would not enter it.

Results. The models derived when variables could
enter in any order are shown in Table 5.5. For the non-group

a model resulted that did not contain either of the
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Table 5.5

Multiple Regression results for predicting BI
vhen all verisbles were sllowed Lo enter the equaticn in any order
(where these reswts ere different from those alrcady reported).

Conditicn

Model Beta- F for % Bele-~ F for |Beta- ¥ for |Beta- F for
Coef Beta | Coef Beta ICoef Bete Coe?f Rete
Hon-group N 57 39.55 L7 24.36] W3 20.57
en 2} 6.35] 23 5.00
EIp 21 5.79
R“ 33 37 L2
Pretest 3k 15.52 36 17.71| 39 20.56 | 27 8/0k
sn 32 13.86 31 13.15| 35 16.k3 | 37 18.72
BIP 17 L.2h| 20 5.79 | 22 7.00
coN -18 L.37 | =22 6.7
EST 23 5.69
#” 28 3 3h 37
TImacdiate Ly 42 21.20 h2 22.:3] 31 8.g2
Postiest fnp 20 5.02 | 20 5.07] 19 L.s2
P 20 5.761 22 T.20
FOT 20 L, oz
R* 28 32 3
Ag L2 23.01 L3 2L, 71 31 9.35
. ), .
oy 23 6.7% | 20 fli 20 5.20
BIT 17 el 2o 5.76
157 21 L.37
T e 29 ; 32 35
i h
T 5 ,
Finul roby I 35 24,06 | 36 27.54| 27 12.33
Posttest sk I 55 €0.65 . L7 b3.h9| L5 39.75
EIP | Ioee 9.61| 20 7.83
EST | l 19 5.6k
G 50 5k 57
Notes., 1. Leeding decimal points have been omitted

¥ values nced to be 3.96 for the non-group
and 3.94 for the learning group to be
sigmificant at the .05 level
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attitudinal components discussed by Fishbein, but consisted

of EST, SN and BIP as hypothesised. At the pretest, the only
difference between the model derived and that shown in Table 5.4
is the ommission of attitudes toward the behavior, which
resulted in a slight increase in the Beta coefficients for the
remaining predictors. Again, this was as predicted. At

the immediate posttest, AB plus COM plus BIP plus EST explained
35% of the veriance in behavioral intentions. At the final
pestitest BIP and EST entered the Aobj plus SN model to

increase thc proportion of explained variance in behavioral

intentions from 50% to 57%. This was as hypothesised.

Digciasion. The model derived for the non-group shovs
the*t soudonts' estimates of how well they would do in
statistics {EST) is not mediated by their attitudes tcward
the behavior of learning statistics. The EST plus SN model
explains 37% of the variance in behavioral intentions whereas
the AB ~lus SN model explains only 31%. This‘provides
rurther evidence that variables other than those in Fishbein's
nodel can pe better predictors of behavioral intentions.

The model derived for the learning group at the pretest
is the Aobj plus SN model, with other variables (BIP, COM and
EST) entering the equation to substantially -improve prediction.
This is the same model as that derived for the non-group, but
with the addition of Aobj and COM: but despite the larger

number of predictors, the level of prediction was still

lower for the learning group.
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For the posttests, future intentions in psychelogy and
the estimate of performance in statistics still entered the
models, doing so with attitudes toward the behavior and
commitment to the act at the immediate posttest, and
attitudes toward the object and subjective norms at the final
posttest.

It is noceworthy thet future intentions in psychology
and the estiunte of performance in statistics entered the
model for all four conditions. Evidently, future intentions
in.the sociél sciences and psychology is always of some
importance in determiﬁing whether or not to learn statistics.
This is o sensible enough result, but its importance lies in
the fact thal the effects of future intentions in psychology
wer~ noi mediated by Fishbein's model. It seems that related
behavioral 1ntentions are of some importance in determining
a siceific behavioral intention. Similarly, the fact that
a;: cstimate of how well one would perform in statistics had
somc irflucnce in determining intentions to learn or not to
learn staelistics seems reasonable. But again, the importance
of the findir~ lies in the fact that the effects of an estimate
of performance were not completely mediated by Fishbein's model.
To be sure, a large portion of its effects were mediated by
attitudes toward the behavior, but there remained a unique
portion of variance large enough to make a significant
contribution to the prediction of behavioral intentions. In
fact, the pattern of results would suggest that while the
estimate of performance has some causal influence on attitudes

toward the behavior, it has an even more direct influence on

behaviocral intentions.
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The results reported in this section indicate that there
are alternatives to Fishbein's model which might explain
more variance in behavioral intentions than his model does. 1In
one case (the non-group) one variable alone, the ‘estimate of
performance explained.as much variance in behavioral intentions
as TFishbein's model (AB plus SN) did. In all cases, the

models derived in this section explained much more variance

in behavioral intentions than Fishbein's model 4id.

Summary of results for each condition

So far results have been presented according toc the te:'ls
made on Fishbein's model. It would be constructive and might
make the results easier to draw conclusions from if summary

results for each of the four conditions were presented here.

Nen-group. For the non-group Fishbein's model explainex
31% of the variance in intentions to learn or not learn
statistics. Attitudes toward the behavior of learning
statistics was of greater importance than subjective norms
in this explanation, subjective norms making a contribution
that ﬁas'significant only at the .05 level. TFishbein's
medel gave a better prediction of intentions than any of the
other three two-component models, which is as Fishbein would
expect.. PFuture intentions in the social sciences and psychology
entered the model next, improving the proportion of explained
variance in behaﬁioral inpehtions by 7%. The -estimate of

performance in statistics if it was taken entered the model
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next to increase the\proportion-of variance in behavioral
intentions by a further 4% to bring the total variance
explained to 42%. The influence of attitudes toward the
behavior of learning statistics was reduced to non-significance
vhen the estimate of performance entered the wodel, so that

the final model consisted of EST plus SN plus BIP. It is
notveworthy that the estimate of performance on its own
accounted for Jjust as much variance in benavioral intentions

as Fishbein's model did.

Learning group -- pretest. At the pretest for the

learning group Fishbein's model explainei only 25% of the
variance in behavioral intentions, ard bhoth components of the
model were of equal importance. The Aobd plus SN model
explained more variance in behavioral irtentions than the

AB rlus SN model, though this difference wvas significant

only at the .05 level. Future intentions in psychology and
the estimate of performance instefistics both made significant
contributions to the explanation of varisnce in behavioral
intentions, and commitment to the @ct of leesrning statistics
entered the model in & suppressor variable capacity to
increase the proportion of variance explained to 37%.

When the estimate of performance entered the model it
had the effect of significantly reducing the contribution made
by attitudes toward the object, though not to a non-significant
level. This indicates some variance in common between the
estimate of performance in statistics and attitudes towerd

statistics, and so the possibility of some causal link.
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Imuediate posttest. Subjective norms were found to be

totally unnecessary in predicting intentions with regard to
learning further statistics when students were near the end of
their current statistics course but before they were examined.
t thatpoint in time, how they felt about learning statistics
was of prime importance, though perscnal ncrmative beliefs also
mede a significeant contribution. That is, how students felt
abtout the necessity of statistics for pcychology was of some
importance. Fishbein's model again expleired only 25% of
the variance in behavioral intentions, and the AB plus NBp model
explained 28%. Their commitment to learuing statistics, and
their fulure intentions in the soccicl sciences and psychology
also made significant contributions whern they were allowed to
enter the model after the attitudinesl =nd normative components.
It is noteworthy, however, that z$ ~2ach anew variable entered
the equation, the previous cne's contribubion was reduced
to non-significance. If the wormative components were not forced
to enter the model at the second step they never did so, and
instead the students' estimate ~f their likely performance in
statistics made a significant contribution to the prediction
of intentions to learn or not learn further statistics,
all variables meintaining a significant contribution with the

final model explaining 35% of the variance in behavioral. intentions,

Final posttest. At the finsl posttest the level of

prediction obtained was substantially higher than in any
of the other three conditions. This was likely because:

a) the bekavior concerned was to occur at a point in time closer
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to the point of meas&rement‘thaﬁ for any of the other conditions;
and t) the students had more experience and information on
which to base their attitudes, normative beliefs, and
behavioral intentions. Fishbein's model explained 43% of
the variance in intentions to learn or not learn statistics
at this point, but an alternative model containing attitudes
toward the object instead of attitudes toward the behavior
explained 50% of the variance (p<.001). Subjective norms
were much more important than the attitudinal component,
as was predicted. Future intentions in psychology and the
estimate of performance in statisties also made significant
contributions to the explanaticn of variance in behavioral
intentions in statistics, increasing the proportion of
variance explained to 57%. Cnce again, vwhen the estimate of
performance in statistics entered.-the model the influence of

the attitudinal component was signilicantly reduced.

Conclusions

In this chapter it has been shewn tnet Fishbein's basic
model for predicting behavioral intentions does not stand
up well to tests of necessity and sufficiency. Under some
conditions one or other of the components was found to be
unnecessary. This, however, can be handled by the model --
it is expected that the weights assigned to the two components
will vary according to other variables, and therefore one of
the weights could sometimes be zero. The important point is

that the relative weights assigned to the components can be
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predicted if the conditions'of measurement and circumstances
of the proposed behavior are known.

It was alsc found that attitudes toward the behavior were
not always superior to attitudes toward the object and that
subjective norms were not always superior to personal
normative beliefs. These findings are contrary to expectations
from Fishbein's model.

A much more serious result for Fishbein's model is that
it is not sufficient for explaining variance in behavioral
intentions. That is, other variables were found to make
significant contributions to the explanation of variance in
behavioral intentions over and above that made by the two
coriponents of TFishbein's model. In meny cases it is true
that attitudes toward the behavior of learning statistics
included most of the variance that a third variable like
attitudes toward the object or the estimate of performance
in statistics had in common with tehavicral intentions.
However, in meny other cases the :hird varisble concerned
had much more variance in comm :n with b=havioral intentions
than did attitudes toward the behavior, snd 50 made a much
greater contribution to the prediction or explanation of
behavioral intentions. A question that remains is what causes
what -- does the estimate of performance cause both attitudes
toward the behavior and behavioral intentions, for example, or
is the causal path different? Such questions will be explored

by the use of causal path analysis in the following chapter.



133

CHAPTER SIX

TRACING CAUSAL LINKS IN THE MODEL

The results presented in previous chapters show that there
is no one mecdel that is best for predicting tehaviorsal
intentions under all conditions. It would seem desirable,
thefefo;e, to trace the causal links in the results for each
condition, and try to see what these causal links might mean
psychologically and what their implications are for Fishbein's
model. Partial correlations and the path analysis technique
were used to dc this. The assumpticns Of path analysis were
listed in Chapter 2, and one of them was the necessity of a
recursive model. While many of the causal directions
between variebles in Fishbein's ﬁbdel, end an extension of
that model to include other varisbles, are subject to little
argument, a few might be more deteotable. In some of these
latter instances partial correlations will aid in determining
the direction of cause. Partial correlations are also
useful in allowing a step-by-step analysis of how variables

exert their influence on BI.

The Four-Component NModel

Considering first the four components of attitude that
have been discussed by Fishbein, attitudes toward the behevior
attitudes toward the object, subjective (social) norms, and

personal normative beliefs, it was assumed that attitudes
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toward the object and subjective norms are exogenous variables.
It seems reasonable to assume that both attitudes toward the
object and social norms are caused b& influences, not measured
or included in the model, such as previous experience, what
other people have ad?ised, ete. Attitudeﬁ_toward the
behavior and personsl normative beliefs can thén be considered
&s being caused, at least partially, by attitudes toward the
object and subjective norms as well as by other variables not
yet being considered -- that is, they are endogenous variables.
A1l four components may be assumed to influence behavioral
inteﬁtions either directly or indirectly -- it is this that
will be assessed by the partial correlations. The model
as described so far is shown in Figure 6.1(i). Residuals
or infliuences outside the system.mayihave an effect on any or
all components of the model. It is assumed that these
residuals are uncorrelated. There may or may not be a
correlation between attitudes toward the object and
subjective norms,but any partial ccrrelation will'remain
unanalysed as to direction of influence. The only link in
the model not yet discussed is that between attitudes
toward the behavior and personal normative beliefs. It was
assumed that if there was any such relationship it would be
attitudes toward the behavior that would influence perscnal
norms regarding that behavior rather than vice versa.

If the relationships postulated by Fishbein are correct
then this model ‘should be simplified by the removal of certain

of the links where partial correlations should be zero or non-
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FIGURE 6.1 The path analysis model for two attitudinsl

and two normative variables:

(i) A1l hypothesised possible causal links for a
recursive model

(ii) Hypothesised causal links as derived from Fishbein's
theory.
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significant. First, it was postulated that any effect of
attitudes toward the object on behavioral intentions would

be m‘éiated by attitudes toward the behavior; that is, that
the partial correlation between attitudes toward the object
and behavioral intentions should be reduced to non-
significance when the effects of attitudes toward the behavior
are rartislled out. Second, it was pcstulated that subjective
norms acl directly on behavioral intentions, rather than
indirectly .chrough personal normative beliefs, so that the
partial correlation between personal normativé beliefs and
behavioral intentions should be non-significant. The
resulting medel. is shown in Figure 6.1 (ii), where the
residuails have also been removed for simplicity. Note

trhat 1t wes assumed that‘subjective norms would cause

personali. nurmative beliefs, and that it remains possible for
attitudes toward the object to influence personal normative
beliifs, subjective norms to influence atti%ude toward the
hahavior . and attitudes toward the behavior to influence
perscnal ucrmative beliefs (signified by dotted links) although
such possibilities have not been discussed in the previous

literature.

Result.s and discussion. The third-order partial

correlations when correlating with BI and second-order
partial correlstions for the other links are shown in Diagram
(i) of Figures 6.2, a) tod), where solid lines indicate

significant values, and dotted lines non-significant ones.
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FIGURE 6.2

Partial ccrrelations and path coefficients for the
four-component model for four conditions;

(e

non-group

pretest

immediate posttest

final posttest:

(1)

Partial correlations for all links
in the model -~ third-order for

BI and second-order for remaining
links, with zero-order correlations
in brackets.

Partial correlations when only the
significant links are considered.
The path coefficients (standardised
regression coefficients) are shown
in brackets. :
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Diagram (ii) in each of Figures 6.2 a) to d) shows the partial
correlations and path coefficients (standardised regression
weighés) vhen only those variables making a significant
contribution to the variable being predicted are partizlled
out in(:urn.

As Uefore, the results for the non-group were exactly as
woulsd be postulated from Fishbein's model -- attitudes
toward the behavior and subjective norms were the primary
causes cf behavioral intentions and the other links were
reduced to non-significance when these were partialled out.
There were also causal links between attitudes toward the
object wnd attitudes toward the behavior, and between
subjertive norms and attitudes toward the behavioury showing
that c¢ttitudes toward the behavior was mediating some
influence Jrom these vsriables to behavioral intentions.,
hesitudes toward the object and subjective norms both had
a cqrwal influence on personal normative beiiefs, which
here appears to be another product of the model rather than a
medistor.

At the pretest for the learning group attitudes toward
the object had a direct effect on behavioral intentions
rather than its influence being mediated by attitudes toward
the behavior. Subjective norms still had a direct effect on
behavioral intentions as expected from the model. In this
case, both attitudes toward the behavior and personal

normative beliefs appear to be products of the model.
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The effect of subjective norms on behavioral intentions
was m?diated by personal normative beliefs at the immediate
posttest rather than acting directly as expected by the
model, Attitudes toward the behavior mediated the
infliuerice of attitudes toward the object and some of the
influence of subjective norms on behavioral intentions.
Attiiudes toward the behavior also medisted some influence
of subjective norms on personal normative beliefs.

At the iinal posttest the pattern was similar to that
at the pretest, with attitudes toward the object and subject-
ive ncrms boll directly influencing behavioral intentions,
rather tuan attitudes toward the objcct being mediated by
attitudes toward the behavior.

In all four conditions any correlation between the
varicivles assumed to be exogenous, attitudes toward the object
and subjective norms, disappeared when the effects of attitudes
tovard the behavior and personal normative beliefs were
partiallced out, indicating no possibility of ény influence
beitw=en thm. This confirms that the assumptions made
when setting up the model are acceptable.

These results confirm the models derived by the pure
multiple regression technique and clarify the causal paths
within the model. They make it quite clear, for example,
that the bouncing beta weight in the multiple regression
results is not purely en artifact, but is due to the
causal links in the model as demonstrated by the partial
correlations and path coefficients. It should be even

more illuminsting to examine the causal links when the
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other measured variebles (EST, BIP and COM) are added to

the model.

The Extended Model

The other variables measured for this' study can be
added to the system to give the more complex model shown in
Figure 6.3. It was assumed that the estimate of performance
vas related to attitudes toward the object, attitudes toward
the behavior, end behavioral intentions only, and so it was
added to the left of the model. Future intentions in
psychology and commitment to the act, on the other hand, were
asswzed to be related to norms and not to attitudes and so
were added to the right of the model. A1l assumed non-
relations can be regarded as hypotheses and tested with partial-
corrélaticns orpath coefficients, although there is some
difficulty in that these constitute no-difference hypotheses.

Each one of the variables just entered into the model
will be influenced by outside causes as well as any that
might be indicated in the figure. This means that the
estimate of performance may very well contribute some unique
variance to attitudes toward the behavior not already con-
tributed by attitudes toward the object, whether directly or
indirectly through the estimate of performance. Future
intentions in psychology is regarded as an exogenous variable —-—
it is difficult to conceive of intentions to learn psychology
being influenced by any of the other messured variables.

The only possible ways for future intentions in psychology

to have an indirect influence on behavioral intentions if
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Fishbein's model is correct is through attitudes toward the
behavior, or by being correlated with subjective norms.
Conmi tment to doing well in statistics is regarded as being
caused by future intentions in psychology, subjective norms,
and personal normative beliefs, and as sucﬁ, uwder the constraints
of the model must act directly on behavioral intentions if
at all. The only other possibility.is for commitment to
doing well to influence the estimate of performance which
in turn influences bechavioral intentions through attitudes
toward the behavior, but this seems unlikely to this author.

| It is convenient to consider the model in two sections for:
some preliminary analysis, namely attitudes toward the object,
attitudes toward the behavior, and the estimate of performance
in one scction, (the attitudinal components section), and the
other variables in another, (the normative components section).
There is one importaﬁt difference between the two sections cof
the model being considered. For the attitudinal components
it is postulated that behavioral intentions are influenced
by an endogenous variable (AB) vhich itself is caused, at
least partially,by an exogenous one (Aobj). For the
normative components, on the other hand, it is postulated
that behavioral intentions are influenced directly by an exogen-
ous variable (SN) without any other variables mediating its
influence. This fact might make it more difficult for
Fishbein's model to remain unchallenged because if the
subjective normé is an exogenous variable there is no way

for other varisbles such as personal normative beliefs, future
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intentions in psychology, and commitment to doing
well to be mediated by it. Compare this with the attitudinal
components section where other attitﬁdinal variaples could
always be mediated by attitudes toward the behavior. Here,
sttitudes toward the particular behavior is.closest to behav-
ioral intentions in the causal chain, whereas émong the nor-
mative components subjective norms is furtherest avay.
Partial correlations were calculated within each section
and some of the assumptions and hypothesised relations
described above examined. After that, the complete model was
considered and final clarifications made. This exercise was

édone on each of the four sets of data.

The attitudinal components

Results. Considering the attitudinal predictors of

BI (A Aobj, and EST), first- and second-order partial

B>
correlations between BI and each of the predictors are shown
in Figure 6.k,

Diagram (i) for the non-group shows that Aoﬁj had no
direct influence on BI when Aobj, AB and BI were considered

alone, that is, the influence of Aobj was mediated by A It

B
EST was in the model it also mediated the effects of Aobj
(see Diegrm (ii)). However, when EST was considered as

an antecedent to Ay it is seen in Diagram (iii) that it had
a direct effect on BI which was not mediated by AB. This
continued to be true when all three components were considered
in Diegram (iv), where it is seen that EST mediated the effect

of Acbj, rather than A, mediating it.

B



FIGURE 6.k

Partial correlations for the attitudinal components

of the model for four conditions;

(a) non-group
(b) pretest
(¢) immediate posttest

(d@) final posttest

(Solid lines indicate significant links)
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For the pretest it can be seen (Diagram (i)) that although
AB was caused by Aobj, it did not mediste the influence of
Aobj on BI. The same type of thing occurred with EST (see
Diagram (ii)), though the effects of EST were mediated through
A, if only they were in the model (Dizgram (iii)). In the
complete model, however, Aobj still iafluenced BI directly,

not being mediated by either EST or AB.

In part c¢) of Figure 6.l it is scer in Diagrem (i) that
AB mediated the influence of Aobj on Bl a: the immediate posttest.
If EST was in the model with Aobj then it mediated the
effect of Aobj, and when EST and A_ were bothh in the model it

B
wvas A_ that mediated most of the influcuce. When the

B
complete model was considered it it seeun that AB mediated ail
effects of BI from both Aobj and.EST‘

"The picture at the final posftest is more complex than at
any other occasion. Disgram {i) of part a) of Figure 6.l
shows that Aobj and AB both had zn effect on BI; that is, not
all of the effect of Aobj on 5% was medjated by AB' The same
is true for EST when it was in the moder. with Aobj. When AB
and FST were both in the model they both still had direct
effects on BI, and in the complete model (Diagram (iv)) all

three components had a direct effect. That is, for both EST

and Aobj all effects were not mediated by AB.
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Discussion. The mediation of the effects of attitudes
toward the object by the estimate of performance for the
non-group, while not supporting Fishbein's model does seem
to make good sense for this sample. These students had no
experience with the behavior concerned and had already
made a decision not to have any experience with it in the
near future. It seems likely that their estimaste of how well
they would do if they did learn sﬁatiStics would have g
primary influence on their decision, rather than their attitudes
towvard the behavior per se. While this result shows that
of other variables, it must be remesbered that attitudes toward
the behavior on their own explained just as much of the
variance in behavioral intentions (r = .39) as the estimate of
performance did on its own (r = .53).

The results for the pretest of the learning group also
go against Fishbein's model, but again a good explanation is
easy to derive. It makes sensa thet people who have no
experience with the behavior coucerned are more likely to be
influenced directiy by their attitudes toward the object

rather than indirectly by their attitudes toward the behavior

itself. As to why this group's intentions were influenced
directly by attitudes toward the object while the non~-group's
intentions were influenced through the estimate of performance,
this is probably due to the fact that thic group had already
decided to learn some statistics (in 15.103) while the other
group had already decided not to. And as discussed above

it is reasonable to expect the non-group to be heavily
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influenced by the estimate of how well they would do, while
many of the learning group had probably decided to lezrn
statistice to satisfy some course requirement, rather than
being influenced too much by how well they thought they
would QU in it.

The results for the immediate posttest are exactly
as whuld he postulated from Fishbein's model. The amount
of variancc in behavioral intentions explained by attitudes
toward tlLe Lehavior at the immediate posttest (r? = 24%) was
much more than that explained by the attitudinal components
ot the prelest (R = T%).

Auv the final posttest the effects of neither attitudes
toward the object nor the estimate of performance were
mediated by attitudes toward the behavior -—- all three
componenis contributed significantly and equally to the
explanation of variance in behavioral intentions. These
arc the most serious results for Fishbein's ﬁodel so far,
although it remains to investigate what happens when SN
and the other variables are added to the model. There is
also s ready explanation for these results, for it is
reasonable to assume that the students at this point in time
were using more information from different sources to make
their decision of whether or not to iearn further statistics.
As well as the components of variance in the estimate of
performance and'attitudes toward the object that are coumon
to attitudes toward the behavior, there are other components

caused by residual variables that must still be important in
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etermining intentions. Because they had experienced an
exemination and knew their results, students had a much

better idea of how they would perform in statistics than at
any previous occasion. These results therefore indicate that
students might be more rstional in their decision-making then
Fishbein's ncdel would have them be.

As far as Lthe attitudes toward the object, the estimate of
performance, and attitudes toward the act components of
Fishbein's model are concerned then it seems that at times
vhen subjects had little information, attitudes toward the
objiect or the estimate of performance are important in
determining behaviorml intentions;while durlng experience with
the behavior concerned attitudes toward the behavior are the
prime delermirers, but after greater experience all elements

of the mndel have some unique variance to add to the prediction.

Trhe ncormaltive components

— e ——a

Results. Partial correlations for the normative com-
rouents of the model (SN, NBp, BIP and COM) a?e shown in
Figures 6.5 and 6.6.

Figure 6.5 shows the results for the SN, NBp, BI triangle.
Tor the non-group, partialling out SN reduced the correlation
between BI and NBp to a value significant at only the .05
level. At the pretest, however, the pgrtial correlations
for both SN and NBp were significant, indicating that personal
normative beliefs had some unique contribution to make to
the explanation of variance in behavioral intentions. The

influence of NBp was even more marked at the immediate
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FIGURE 6.5 Partial correlations (vith zero-order
correlations in brackets) for the normative components
of the model for four conditions; (a) non-group,

(b) pretest, (c) immediate posttest, and (a) final

posttest.

(Solid lines indicate significant links).
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posttest, where the partial correlation between BI and SN

was reduced so that it was significant only at the .05 level.

At the final posttest, however, the ﬁajor influence again was SN.
When the complete’right-hand side of the

model vas considered, for the non-group it'is seen in Figure

6.6 that BIP had a major influence on BI, and %here was no

relationship between BIP and SN.

At the pretest, adding BIP and COM to the model did not
change the causal influences on BI as discussed in the previous
section.

At the imrediate posttes’, some of the effects of SN
were still mediated by NBp. In addition, more of the effects
of SN and some of the effects of NBp were mediated by COM.

Social norms still provided the major influence at the
final posttest, but BIP again had a significant influence on
behavioral intentions.  The partial r between BI and BIP
was markedly different from the zero-order correlation though,
and this would be because BIP was correlated with'SN at this

point in time.

Discussion. The fact that partialling out subjective
norms.reduced the correlation between behavioral intentions
and personal normative beliefs to a low level for the non-
group is some support for Fishbein's model. As predicted
by the model, most of the contribution of subjective norms
to the explanation of behavioral intentions was direct rather
than being nmediated by persbnal normative beliefs. For the learning
group, however, some influence of subjective norms on behavioral

intentions was medisted by personal normative beliefs, and this
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1s evidence against the model's postulates. It seems

that if & student has decided that he wants to major in
psycholegy or the social sciences then he is willing to
learn the statistics that others are.telling him are
necessary, or that if he has decided not to major in the
sociel sciences then he does not have to wbrry about doing
statistics and no-one is urging him to do so.

The implications of these results for Fishbein's
model are difficult to draw. It seems that under some
conditions -- e.g., having commited oneself not to undertake
the behavior (non-group), or having commited oneself to doing
or ﬂot doing a related or recuisite behavior (g;g, having
decided whether or not to major in the social sciences) —-
the major normative influence on behavioral intentions are
social, but under other conditions these are mediated by
persbnal normative baliefs.

Adding the other measured variables (BIP and COM) to the
normative ccmponents sometimes changed. the model. Future
intentions in psychology and the social sciences’had a direch
infiuence on behavicral intentions for the non-group and at
the final posttest for the learning group. There was no
relstionship between future intentions in psychology and
subjective norms for the non-group, although there was at
the final posttest, and in neither case did future intentions
in psychology relate to the attitudinal. components. These
results provide further evidence direcctly against the postulate
that the effects of all other possible influences on behavioral

intentions will always be mediated by.the model.
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The influence of commitment to doing well on behavioral
intentions at the pretest and immediate posttest provides
further evidence against the claims for the model. Here
some of the influence of subjective norms on behavioral
intentions might be mediated by personal nb;mative beliefsg
and commitment to doing well, though the influénce of
conmitment to doing well on behavioral intentions could be
unique. How much a student is commited to the behavior in
question at the time of measurement seems to have an influence
on whether or not that behavior will be undertaken again
‘in the future. These results support the discussion of the
final posttest results in the previous section -- that a
decision about future intentions in the social sciences was
likely to be releted to social norms about whether or not
statistics should be learned.

The findings that future intentions in psychology and
commitment to doing well contributed significant explanation
to the variance in behavioral intentions appears to te
another challenge to the sufficiency of Fishbein's model,
but the partial correlations when the complete model is

considered must be presented before further discussion.

Completing the extended model

Results. The path coefficients when all components
are considered in the model are shown in Figure 6.7T. For
the non-group EST, SN and BIP still had direct effects as

found in the previous results for the sections of the model.
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The two sections are linked by Aobj having an influence on
NBp and SN having an influence on AB.

At the pretest, path coefficienés indicated a direct
effect of Aobj and SN as has beeﬁ seen in previous results.
There were also direct effects from EST, COM and BIP, and some
from NBp.

There were also differences in the model at the immediate
posttest when all components were considered together. AB
and COM still had a direct influence on BI. The influence
of IBp was replaced by one from BIP, and a direct influence
of EST was added.

At the final posttest AB no longer had an influence on
BI, but the right-hand side of the model remained unchanged
from the earlier results with SN and BIP making direct

contributions.

Discussion. Thé results for the non-group were unchanged
by putting all sections of the model togethef. Attitudes
toward the behavior and personal normative belief both appenwr
to be alternative products of the model for this example.

There were changes induced in the model for the pretest
when all components were considered. The estimate of
performance which had no direct effect when the attitudinal
components were considered above does so when all components
were considered. The finding is difficult to interpret,
bult must be a result of the interconnections between the two
helves of the mbdel, and of not partialling out attitudes

toward the behavior here (which occurred for Figure G.hb).
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That is, the estimate of performance had some variance in
commen with behavioral intentions which is unique from
variance in sttitudes toward the object, although it may not
be unigue from variance in attitudes toward the behavior
The reasons for the direct effects of future intentions in
psychoiogy and commitment to doing well appear to be inter-—
connected. It seems that the influence of attitudes toward
the object or personal normative beliefs decreased the
variance personal normative beliefs had in common with
behavioral intentions so that it no longer had a significant
effect on bpehavioral intentions. This increased the chances
of Tutate intentions in psychology having variance in common
with bcehavicral intentions and so a direct link was formed.

Perscral normative beliefs still had some effect on behavioral

e
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wit . however, it being mediated by commitment to doing

well, The negative coefficient for the commitment to doing

that it is probably a suppressor variable,
allowing the contributions made by the other predictors to be
ihéreasedi

Te results at the immediate posttest also showed
differences from the earlier ones. It seems that the effects
of personal noimative beliefs were no longer significant
because of some variance in common with the subjective norms,
which seems to nhave a causal influence on both attitudes
toward the bouavior and personal normative beliefs. That
is, some of -influence of subjective norms was mediated

by attitudes towerd the behavior, so that there was not a
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performance seems to be a result of a smaller portion of
attitudes toward the object being mediated by attitudes toward
the bLehevior because of the influence from subjective norms,
The direct efvect of fubure intentions in psychology would
‘eppear Lo rasult because of the other changes described

above.

There is only one minor change from the earlier results
of the final posttest. Attitudes toward the behavior no
longer had =zn influence on behavioral intentions and this
appear: 1o be due to the variance that it had in common with
subjectiive norms which itself had a direct effect on behavior-
al inteniions. At the immediate posttest, effects of subjective norms
were medieted by attitudes toward the behavior, but here they
had a dircet influence on behavioral intentions. This has
already been explained by the increased importance of sub-
jeative norms after .the statistics course was. completed.

“he changes in the models when different combinations of
variables are considered may be used to make a general point
about model building. A model may very well be correct when
considered in isolation but that does not mean that it will
remain unchanged when other variables are considered or when
the level of measurement or construct changes.

Overall, these results show that because one model gives
good prediction of a dependent variable it does not necessarily
mean that the components of that model are the causes of the
dependent variable, or that they are the best predictors of

it under all conditions.
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The claim of Fishbein that attitudes toward the behavior
and subjective norms should mediate the influence of all
other variables on behavioral intentions is a claim that
these components are the closest influences on behavioral
intentiuns in the causal chain. This has been shown to be
incorrect btecause under some conditions attitudes toward the

“behavior or subjective norms do not necessarily enter the
causal chsin at all because other variables which might or
might rotl be related to them have direct causal influences on
intentions (e.g., attitudes toward the object, the estimate

of

el
M

rfornsnce, and future intentions in psychology) and at
other ti.aes the effects of subjective norms are mediated by

persoral normative beliefs and/or commitment to the act.

Considering A1l Three Times Together

In Chapter Four the correlations between all eight
vari-bles over all three times of measuremeﬁt were presented
in & "multitrait-multimeasure" matrix. Considering the path
coelficients over three times should clarify those relation-
ships still further. Tt was hypothesised that the variable
neasured at the final posttest should be best predicted by
a previocus measure of that same variable, and then by cther
variables measured at the same time. For example, behavioral
intentions at the final posttest should be predicted by
vehavioral intentions as measured at the immediate posttest
and by subjective (social) norms as measured at the final
posttest. Similarly, behaviocral intentions at the immediate

posttest should be best predicted by behaviorsl intentions as
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measured at the pretest apd by attitudes toward the behavior
as megsured at the finai'ﬁésttest. Similarly, behavioral
intentions at the immediate posttest should be best predicted
by behavioral iutentions as measured at the pretest and by
attitudes toward the behavior as nmeasured at the immediate
posttest.

This analysis was divided into three phases to allow for
an easier step-by-step interpretation of results. First,
only those wvariables in Fishbein's final model (AB, SN, and
BI) were considered, -next the two attitudinal plus the two
normative components were considered, and finally a complex

model involving all measured variables was calculated.

Tesuals.,  Figure 6.8 shows the results when only
Fishbein's nmodel is considered. Behavioral intentions at the
finel rositest (BI3) were influenced most b& subjective
ncrms et that same time (SN3) and behavioral intentions
at the imrediate posttest (BIZ)' BI, ves influenced by

SNl, and BIZ’ and

¥ . S N
BIl and ABZ’ SN3 was caused by S X
AB3 was caused by ABQ’ ABl and SN3. SN2 was caused by SNl,
end AB, Dy Ay and BI;. BI; was caused by Ay, and SNy

as expected by Fishbein.

Discussion. These results largely support the hypothesis
that the best predictor of a variable is a previous measure
of that variable. In all cases, a previous measure or

previous measures of the predicted variable contributed to
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the prediction. In most cases this previous measure gave

the best prediction. The only exception was that behavioral
intentions at the final posttest were best predicted by
subjective norms at the same time —-— however. the zero-

order correlations are not significartly different, being

62 1 BI_ - SN . -
or 3 uhB and .55 for BI3 BIQ.

The four-component model

Figure 6.9 shows the path coefficisnts when the two
attitudinal components and two normative compcenents are
considered for the prediction of behavioral intentions. These
results are substentially the same «:z those shown in Figure
6.8 with the added complexity of twe more variables at each
time (Aobj and NBp). Just as for Ay 8nd SN, Aobj and NBp

were. best predicted by previous measures of them.

A£11 variables considered

The path diagram becomes rather complex when all measured
varisbles sre considered, as can be seen in Figure 6.10.
However, the results are simply an oxtension of those already
reported, and it is again true that any variable is usually
best predicted by a previous measure of that variable plus
other variables measured at the same time or immediately
prior to it in the causal chain. Occasionally, however,

a varisble at the final posttest was significantly influenced
by another variable measured at the pfetest. For example,
commitment to the act at the final posttest was

influenced not only by previous measures of commitument and
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Other variables measured at “the final posttest (AB and.

SH), but also by behavioral intentions at the pretest. Also
some different variables related moré highly to a predicted one
than did a previous measure. For example, the estimate of
perfo?mance at the immediate posttest gave'a better
prediction of attitudes toward the behaviour a% the
immediate posttest than did attitudes toward the behavior

as measured at the pretest. This, however, makes reasonable
sense as it was shown in Chapter 4 that attitudes toward the
behavior at the pretest are more highly related to attitudes
towerd the object than to subsequent measures of attitudes
toward the behavior, and this was likely to be because the
subjects had no previous experience with the behavior

concerned (learning statistics in a psychology course).

Discussion
Oversll, the consideration of the eight measured variables

over three times gives good support to‘the hypothesis that
the best predictor of a variable should be a previous measurc
of that variable. With regard to Fishbein's model, these
results show a consistency over time within the mcasured
variaﬁles, and a reasonable consistency over time of stated
behavioral intentions, but no consistency in the way the
measured predictors relate to behavioral intentions. For
example, Figure 6.8 highlights the changes in weights
assigned to the two components of Fishbein's model according
to condition —- both components were equally important

al the pretest, only attitudes toward the behavior were
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influential at the immediate posttest, and only subjective

norms at the final posttest.

Conclusions from Path Analyses Results

Within the assumptions of the recursive'moqel used, the
results reported in this chapter reinforce the conclusions
reached in the previous chapter, and clarify the links between
the variables related to behavioral intentions. One major
postulate of Fishbein's model is that the influence of any
other veariables on behavioral intentions will always be
mecdiated by the model. That is, the components of the model
are postulated to be sufficient to explain variance in
behavioral intentions. It is noteworthy, however, that
Fishbein himself (Fishbein and Ajzen, 1975) has quoted studies
carried out in his university where attitudes toward the
behavior did not mediake all of the influence of attitudes
toward the object on behavioral intentions, although its
influence was significantly reduced.

The results of this chapter clearly show that Fishbein's
model is not always sufficient to explain variance in
behavioral intentions. For example, the influence of an
estimate of performance in statistics on behavioral intentions
in learning statistics was not always fully mediated by
attitudes toward the behavior of learning statistics for the
non-group or at the final posttest for‘the learning group.
Sinilarly, attitudes toward the object were not always fully

mediated by attitudes toward the behavior at the pretest snd
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the final posttest for the learning group.

On the normative components side of the model, personal
normative beliefs were shown to mediate the effects of
subjective (social) norms for the pretest and immediate
rostlest of the learning group. The claim that subjective
nerms could mediate the effects of some other variables was
shown to be 2lmost impossible in that subjective norms is
most likely to be an exogenous variable. Thus, its effects
can be more casily mediated by another variable such as

L normative beliefs than other varieble's effects be

o]
(D
=
653
o]
¥
~

mediated by it.  Even if the assumption that it is an
exogencus varishle was wrong, the results would still show
the? it cznnot mediate all effects of personal normative
beliefs, future intentions in psychology, or commitment to
the zclt of learning statistics.

Fisktein hes claimed that his model should give better

s

predicuion of behavioral intentions than any other model,
bt I do not think that he has ever explicitly claimed that
attitudes toward the behavior and subjective norms are the

direct causer of, or closest influences on, behavioral

interntions. Eowever., the claim that the model should
mediate all influence of any other variables implies this.
It has been clearly shown in this chapter that because one
model gives good prediction of behavioral intentions it does
not necessarily mean that the components of that model are
the causes of behavioral intentions, or that they are the

best predictors of it under all conditions. It is
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possible that the variables concerned are mediated by or

are mediators of other variables; for example, subjective
norws vere sometimes mediated by personal normstive beliefs
if they were considered in the model, and attitudes toward
the behavior sometimes mediated attitudes toward the object
and estimates of performance if they were considered in the
model. That is, Fishbein's model. may give a reasonable
prediction of behavioral intentions if it is considered in a
vacuum, but as soon as other variables are considered the
picture becomes rather more complex.

The results of path analysis when all three times for
the learning group were considered at cuce further suggests
that a nodel for explaining behavioral intentions needs to ge
dynzmic rather than static. This comment can probably be
spplied to most theories in psychdlogy° Instead of regarding
variables as being static at the (usually) one time of
measurement, a dynamic system needs to te considered where
all variables are affecting all other variables. For example,
behavioral intentions at time one cen influence some of
the variszbles normally regarded as influencing behavioral
intentions as well as behavioral intentions at time two.

Overall, path analysis has raised mary questions about
the claims made for Fishbein's model, and helped clarify some

of the links within it.
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CHAPTER SEVEN

THE NUCLEAR POWER DATA

All of the foregoing data and anslvees were obtained
from the two groups of subjects, the non-group and the learning
group, and on the one topic, the learning of statistics.
It is imperative in work of this nature that data from different
groups of pecple and on different topics be examined. What
applies for the attitudes and behavior of introductory
psycholegy students towards learning svatistics need not
necessarily apply to the attitudes and wehavior of other
sammples towards other issues. Howvevrer, to exhaust all
possible combinations of types ofipuople snd types
of issues is also clearly impessible. VWithin the constraints
of time and availability of resources this author was able to
examine data from one other samplie cn sn issue totally

different in nature from the learninz of staotistics.

Attitudinal and Behavioral Issue

The establishment of nuclzar power stations in FNew Zealand
was the attitude issue used. This is currently a very
controversial issue,as no nuclear pcwer st.tions have yet
been esteblished in New Zealand though it is being sericusly
considered. Approximately 35.5% of the sample used supporied

. . s 71 . . .,
such & proposal and the remaining 0% .5% ovposed it. The
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behavicral intention assessed was a multiple criteria (see
Fishbein and Ajzen, 19Th) rated likelihood of taking part in
certain activitice in support (for supporters) or opposition
(for opposers) of the establishment of nuclear power

«Q

stations in Kew Zealand (sece materials section below for

fuller details).

Method

Subjects

The subject sample consisted of 84 people living in
Birkenhead, a suburban borougn of Auckland with a population
of about 16,000 (1971 census). It is the closest suburban
area to Helensville, the site where a nuclear power
plant has been proposed, being about 25 miles away.
Thus, the attitude issue was very salient for these people.

The sample was selected by the use of a "érid overlay"
method. A 9 x 9 grid was laid over a-map of the borough
and one of the 81 squares randomly selected by the use of
random number tables. A second 9 x 9 grid was laid over the
square chosen and one of those 81 squares randomly chosen --
this indicated one indiwvidual lot. If this final square
ended up in the middle of the sea or wasteland or farmland,
then the selection process was started again. If it ended
up close to a lot, then the closest lot was selected. Six
interviewers conducted 15 (or less) interviewseach, interviewing
the person over 18 years who last had a birthday. They

started at the lot selected by the above procedure, and
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went to every fifth house eastward. If the person who last
had a birthday was not at home then the interviewer called
back -- only 12 call-backs were necessary, as interviewing
was done on a Saturday morning.

By the above proqedure a sample representative cf the
general population of the area was chosen. TFortysix of
them were male, and 38 were female. Eight of the subjects
were aged between 18 and 2L, 38 were 25-3L, 15 were 35-LbL,

12 were 45-5k, 5 were 55-64, and 6 were 65 or over.

Materigls

The measuring instrument consisted of 52 questions, eaclh
followed by a five-point scale which was Jabelled at the
extremes and,—where appropriate, at the mid-pdint‘ The
attitpdinal items used, and the end-points of the scales are
shown in Appendix II. There they are ordered_for ease of
-reeding ~- in the questionnaire they were ordered: Importance
of the issue, attitudes toward the objéct, Conservation,
Effectiveness of support and opposition, attitudes toward the
behavior, hehavioral intentions, personal normative beliefs,
subjective rnorms, motivation to comply, and Safety.

The other 10 items were designed to assess the subject's
knowledge of nuclear power issues. These were scored as
right or wrong, with degrees of wrongness vhere this was
scaleable, and one score computed for knowledge by suiming
across the itmes. These items are shown in Appendix III.

Finally, biographic data on each subject was collected.
This incluvded sex, marital status, age, and length of

residence in Birkenhead.
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These data were analysed in a similar way to the analyses
repcorted in Chapters Three and Five for the learning of
statistics issue.

First, a principal component analysis was carried out.
For this arzalysis the items making up the measures of behavioral
intentions and attitudes toward the act were not included with
the remaining items. One reason for this is that the
multiplie-act criteria used itself was likely to divide into
coﬁpcnents j%st as in the work of Triandis (196L). A second
reason is that while the items measuring these two components
r*ferrgd o acting in a particular way in support (or
opposition) of an issue, all other items were bipolar with
supmortive ratings at one extreme and oppcsition ratings
at the otler. Thus, once it was established that certain
iter.c nctrelly did measure attitudes toward the object,
for exsmple, then it was necessary to '"fold" the score,
that is, to represent the score as the absolute difference
from the neutral point, to make it comparable with the
teheov .oral intentions and attitudes toward the behavior
measures il the complete sample were considered. If, however,
only supporters or only opposers were considered, this would
not have been necessary. As in the previous principal
component analyses, the criterion for sglecting the number
of factors was the scree test.

Scores for each of the factors (components) were then
calculated by taking the mean of the items contributing to

the factor. The score for attitudes toward the act was the



180

~

sum of items one to seven, and the score for behavioral intentions
was the sum of items 28 to 3L4. All scores were calculated 5o
that higher scores represented favourability or support for
nuclear power and lower scores represent unfavourability or
opposition. The folded score attitudes toward the object
represents intensity of feelings, from a low score for those
subjects who are neutral or only very weak supporters or
opposers to a high score for those subjects who are strongly
in support or opposition. The means on each of the measures
and the correlations between them are reported.

Multiple regression arnalysis was again used to test

Fishbein's model.

Hypotheses

It was hypothesised that many of the findings from the
learning of statistics data could be replicated.

The components of the model as w2ll as the other
variables measured were expected to have factorial velidity.
They were also expected to have dirferent relaticnships
to behavioral intentions for the two different groups of
people.

It was expected that different prediction equations would
be derived for the two groups of people, opposers and
supporters of nuclear power. That is, the weights assigned to
the two components, attitudes toward the behavior and

subjective norms, would be different for the two groups.
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Specifically, it could reasonably be expected that normative
beiiefs, particularly personal normative beliefs, would be
more important for opposers of nuclear power, and that attitudes
toward the behavior would be more important for supporters
of the issue.

The erpected importance of personal normative beliefs
for opposers would also provide additional evidence to suggest
that the dropgping of personal normative beliefs from Fishbein's
nmodel was premature.

There ic no reason to believe that Fishbein's model should
be any more sufficient in explaining behavioral intentions

vith regari to the opposing or supporting of nuclear power

3

than it found to be for the learning of statistics. 1In

&
)

fact, the sbLove expectation that personal normetive beliefs
should b%e west important for opposers assumes that Fishbein's
modcl is ret sufficient for predicting the behavioral intentions
of cppocers. It could also be reasonably. expected that the

J

"ectiveness of action would have an influence in

-

perceived 11

1y

in2 deterriination of behavioral intention, especially for

supror.ers.

Results and Discussicn

Principal component analysis

The principal component snalysis included the items that
were expected to measure SN, Mc, NBp, Aobj, Inportance of the
issue, Safety, Conservation, and Effectiveness of support or

opposition factors. The items measuring attitudes toward
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the behavior and behavioral intentions were not included.
Seven factors were extracted which accounted for TT7.3% of
the veriance. The eigenvalues are shown in Table T.1 where
it is seen that the scree test gave a clear cut at seven
fectors. The factor loadings (pattern matrix) are shown in
Table f.2 where it is seen that factors Weré produced to
correspond fairly well with those hypothesised. One
statistical problem with this analysis is the effect of the
first factor accounting for so much of the variance and
having so many of the items loading on it. This reduces
the chance of obtaining a good factor structure for the
remaining items (ef. Guilford, 1975). Accordingly, the
items not making up the attitudes toward the object factor
were analysed separately to produce the six-factor solution
showa in Table T.3. The normative belief components were
more clearly separated in this solution -- the personal
normative beliefs item did net load on the subjective norms
and motivation to comply factor, and the two factors
correlated only .23. In both solutions the subjective
norms end motivation to comply items loaded together, Jjust
as they sometimes did for the learning of statistics data.
The ccnservation, safety, and effectiveness factors were
clearly produced, but the importance item tended to bhe
confounded with the social norm or conservation item.

In general there is good factorial validity for the
components as they wvere hypothesised. Again, however, the
hypothesis of single-factoredness betwgen subjective norms

and the motivaticn to comply could not be rejected.
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Table 7.1

Bigen-values, percent of wvariecnce, @nd cut-off point
for the number of factors for the nuclcuzr power data.

FACTOR BLGENVALUR PCT OF VAR CUM PCT
1 T.67949 38.4 38.4
2 2.31631 11.6 50.0
3 1.46169 1.3 57.3
4 1.37266 6.4 63.1
5 1.05750 5.3 69.0
6 0.88298 Al 73.4
T 0.77578 3.9 7.3
8 0.66995 3.3 80.56
9 0.64737 3.2 83.9

10 0.51901 2.6 5.5
11 0.49222 2.5 62.9
12 .0.42779 2.1 91.1
13 0.395T1 2.0 93.0
14 0.31188 1.6 94.6
15 0.28434 1.4 96.0
16 0.25290 1.3 97.3
17 0.21369 1.1 98.4
18 0.16961 0.8 99.2
19 0.1.0007 0.5 99.7
20 0.05200 0.3 100.0
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Mean scores

The mean score on each measured component was calculated
by teking the mean of the items making up that component
(as set out in Appendix I, and as validated by the principal
corponent analysis for most components), with adjustment
being mede so that a neutral attitude received a zero score, a
favourable or supporting attitude a positive score, and an
unfavouratlc or opposing attitude a negative score. The
scores for attitudes {tcward the beheavior and attitudes toward
the object, however, were calculated to reflect the strength
of the attlitude, whethér cpposing or supporting. That is,
a high ccorer was likely to have strong attitudes toward the
issue {(Actj) wnether these were opposing or supporting, be
favourebly disposed to action to support this attitude,
and be morc 1ikely to act to support the attitude, while the
low s~2orer would have less intense attitudes and would be
waliskely o take action in support of their attitudes.

The mean scores on all measured components are shown
ir Table 7.4 where it is seen that attitudes toward the
behavinr and wehavioral intentions were slightly positive.
That is, people vere generally willing to take some action
in support of their attitudes. This willingness did not
depend on whether the subject was an opposer or supporter

and A

of nuclesr power. The A ) scores are respectively

B(p) B(E
the pleasantness and effectiveness scales of the attitudes
toward the behavior items. They are of interest in that opposers
seem to think that they would find scting in support of their

+titudes to be much more pleasant and personally rewarding

than sﬁpporters would.



Teable T.4

FMean scores and standard deviations
on the mcasured conperents
for the nuclear pover data

IO ; A . S
WilOLE SAHMNPLE OPPOTERD SUPPORTLRDG L

COMFQIIIT X ) x& X

BI 3.72 .84 3.1 3.04
A 3.58 .57 3.66 3.43
3.58 .12 3.72 3.33 2.37%
3.57 N 3.59 3.53
51 1.16 .59 .37
lic -a12 ).48 -1 -.03
36. 1.04 42 .25
IByp .59 1.20 .91 .03 2.23%
rot P 2,05 .67 2.45 1.91 3554
Aobj(:m'l;. folided) -.62 1.26 -1.40 .80 T.COxx¥
Inmportace 1.24 4.99 1.22 1.27
Safety -.85 97 -1.20 -.22 4. 477%%
Consorval ion .11 1.07 .29 —-.22
Effectivonean 15 1.16 .82 62
Krowled e 17.94 3.14 17.61 17.40

1., . Most scores are derived so that neutral attitudes score
favourakle abttitudes score pouitive @nd unfavourable

s i
jtudes score negative on a scale from -2.0 to +2.0.

Z. Scores for A, end BI indicate attitudes and intentions
with J'~c;;pcct"'to ccting in accordance with ones support

0y opponition. That is, they are scaled from a low
likelihood of acting to a high liklihcod while other
scores are bipolsr from extreme opposition or unfavour—
able attitudes to cxtreme support or favoursble attitudes.

:l) Jhe stendeard deviations for the two subgroups did not
differ from that for thce whole group or from each
other for any variable.

D) The Aobj score is similar to that for A, and BI in
that it represents the intensity of atiltude whether
supporting or opposing rather than whelhcer the
s.:ul‘}ject is =n opposer or supporler. fhe Aobj (not
folded) ccove, on the olher hand is bipolaor from
opposition to surport.

* p .05
X p 01

X%y ,001
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Attitudes toward the object, as measured on the unfolded

score, were slightly unfavourable, but this is just a

e

reflection of the fact that there were more opposers in the
sample (and presumeably inthe population of Birkenhead) than
there were supporters. The folded score on attitudes toward
the object is a measure of the intensity of opposition or
support an¢ the score indicates that people generally had
fairly strong feelings on this issue (the maximum possibie
score is 3.0), with opposers having more unfavoursble
atﬁitudes than supporters had favourable attitudes.

The importance score also indicates that most people
considered the issue to be very important. The safety
score .rdicates that most people considered nuclear power to
te nnsafe, but this score clearly discriminates the opposers
from the suprorters with nuclear power being considered much
mor: uncars Ly opposers than by supporters.

The scores on the conservation component were clese to
neuiral indicuting that the sample did not, on the whole,
consider orergyv conservation to be very beneficial, or
perhcns they Gid not £ind it very relevant to the issue. The
positive effectiveness score indicated that people felt
that action in support of theix‘attitudes(whether these
attitudes were in opposition or support of the issue) should
be effective in preventing or ensuring the development of
nuclear power.

The scores on the normative components generally reflected
positive beliefs about action in support of attitudes. That

is, these people felt that important others thought they
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should take some action relative to their attitudes, and they
felt a personal commitment to this themselves. Personal
normetive teliefs discriminated opposers from supporters,
with opposers feeling a greater commitment toward acting to
try and prevent the introduction of nuclear pover into
lew Zealand than the supporters felt toward acting to try
and ensure its introduction. The motivation to comply with
gocial norms was generally neutral.

The two groups did not differ in their level of

krnowvledge about nuclear power.

iong between components

The corrzlations between the component scores for the
who'le sample and for the opposers and supporters separately
are shown in Wable 7.5. In general attitudes toward the
behevior, subjective norms, personal normative beliefs,

e, beliaviorsl intentions were significantly intercorrelated,
Jusi, as *they were for the learning of statistics data. The
importance of the issue and the perceived effectiveness

of aclion wer:< also significantly related to behavioral
intentions. Knowledge about nucleer power generation related
to behavioral intentions only for the opposing group.

Attitudes toward the object did not correlate as highly
with behavioral intentions as did attitudes toward the
behavior, subjiective norms, or personal normative beliefs, which
sgain supports Fishbein's contentions.

Just as for the learning of statistics data, the perceived

soecial norms multiplied by the motivation to comply with them (NBs)
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Tadle 1.5

. .
Correlaticns bolveen components for the nuclesr pewer data

A’B(P) A ® N Mc NBs  NBp  Aobj Irp Safe Conserv Effect  Know  BI
}.B ¥hoic Group 82 80 43 24 12 34 24 40 08 -02 38 12 s2
Cppesers . 84 g4 S4 43 14 36 07 36 09 02 38 30 45
Suppeiters 79 78 25 -06%* QS 21 37 59 15 35 36 -18%* 64
Ay (my¥ole Group 32 35 21 07 37 32 31 -01 11 17 08 46
Opposcers 42 55 43 09 44 21 30 -G9 -12 27 20 Go*
Supporters 22 5% -08*% -01 16 33 43 345% 27 00 -10 26
A.d(r)l'.?tolc Gr(ﬂ:jr 35 18 12 18 0s 34 02 21 46 12 38
Cppocers 36 300 14 18 09 30 25 16 38 31 16
Supporters 34 -01 09 17 25 49 -12 29 57 -17%%  75ms
R ¢ Group 46 08 37 16 28 02 -02 28 20 42
Opp0s TS 49 03 34 16 37 08 01 33 22 45
Supporters 39 2¢ 41 07 00 -20 Ak« 12 13 34
Mz Pkhoie Group 60 28 10 07 -08 -13 14 15 38
’ Oppesers 62 48 23 16 -24 .11 27 26 44
Supporters 56 Q2%e  -1S -24 -S2 20 -12 -11 16
N2s khole Greup 16 22 04 -25 03 02 10 0o
Oyresers 34 28 01 -33 10 06 10 02
Supprters -27 -04 15 -15 -11 -13 12 14
N8p Yhole Croup 40 20 -04 -16 29 16 46
Oppasers 51 26 -27 -01 30 6 s6
S porten -Ceke 17 10 S0% % 25 o 52
Asbj ¥role Grep 38 -31 16 1s 02 i3
Op, 'sers 40 -37 18 1 01 25
SeppeTiers $3 12¢ s -14 -02 00 12
Irports ce
whele Cioap -03 -05 27 16 37
Oppr ot -06 -06 31 20 10
[T 32 -10 20 c4 31
Safe",
Whoie Grewp . 21 -C8 04 -15
20 -11 =14 =25
-16 06 33 % .o
-03 -16 -CS
Opy s 06 -3 -7
Suzporte. - 16 -07 2gm
Effectiviness -
Whole Croup 21 42
O 0se1s 2 0
Supporters 08 &
Krowledge ‘
Wole Group 16
Opposers ¥
SU})LOK\?‘(S A
Notes. 1. Leading decimal points have been onitted.

(3]

Corvelations rust reach; .22 to be significant at the .05 level for the wholg group,
' .27 te be significont at the .0S level for the opposers,
.35 to be significant at the .05 1evel for the supporters.

.28 to be significant at the .01 level for the whele group,

.35 to be sipvificant at the .01 level for the opposers,

.45 to be si;;'xi.ﬁ.cmt at the .01 level for the supperters,
»%  3ndicates a significant difference in correlation between the two groups. The differcence
between the .c:,ncla'.icns kas to be of the order of .40 to be significant at the .05 level

(= test, (uilferd, 1955, p.189).
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did not relate as closely to behavioral intentions as subjective
norms (SK) did. This supports the decision by Fishbein and
his assoclates to drop motivation to comply from the equation
and substitute social normative beliefs with the more general
subjective norm.

A 'key difference between opposers and supporters
was that the behavioral intentions of the opposers were more
influenced by the pleasantness of the action than by its
effectiveness, while for supporters the opposite was the
caée with effectiveness having more influernce than pleasantness.
Thus, it secrs that opﬁosers are sometimes out for personal
gratificetion, although to be fair they are less likely to

act if they lack knowledge.

Multiple wverression: Tests of Fishbein's model

A, plus SN model The multiple regression equations when
el

AR wnd SW are forced to predict behavioral in?entions are
sLown in ohe top row of Table 7.6. There it can be seen that
the rniodel wa: not highly predictive. It did, however, give

a better prediction for the supporter, but most of this
predictive capacity came from the contribution made by

attitudes toward the behavior, with subjective norms not

naking a ¢

T

ignificant contribution. For the opposers, the
contribution made by both components only just reached
significance. Overall, subjective normsg do not seem to

influence behavioral intentions with respect to this issue.
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Table T.6

Multiple regression results for predicting behaviorsl intentions
from ettitudinal and normative components : comparison of four

niodels
MOVEL VIOLE SANPLE OPPOSERS SUPFORTERS
Bota— F for Beta- F for * Beta-— F for =
CloeT Beta Cocf Beta Coef Bela
s b2 17.31 30 k.35 59 16.17
SR oh 5.40 29 .ok 19 1.70
2 .
R 32 26 45
Ay ;2 19.70 29 5.93 60 16.90
th 32 11.50 Ls 1k.61 20 1.85
o
R” 36 38 L6
Aob 3 19 3.43 22 3.29 10 0.31
SY 39 15.02 L1 11.19 33 3.39
2
K 21 25 13
2and 08 0.53 o1 0.00 1h 0.65
Iy L3 15.92 55 16.72 33 3.50
i 22 31 13

Yotes, ). Leading decimal points have bcen cmitted

2. F values neced to be 3.96 for the whole group, 4.02
for {ihe opposers, and L.17 for the supporters to be
significant at the .05 Jevel.
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Other two-component models The above results, where

subjective norms rarely made a significant contribution suggest
that subjective norms may not be necessary to the model for
this issue for this group of people. They also suggest that
other models might give better prediction of behavioral
intentions -~ this is opposed to Fishbein's claim that no cther
model shculd give better prediction.

The maltiple regression results for the alternative
two--compcnent (one attitudinal and cne normative) models
are shown 1ﬂ the remainder of Table 7.6. There, it is seen
that for a)1 three suﬁject groupings the AB plus NBp model
gave the highest prediction of behavioreal intentions. In
the case of supporters, however, this was not significantly
betiter than the prediction given by the AB plus SN model;
neither type of normative belief made a significant contribution
above that made by attitudes toward the behavior.

These results go against the claims made for Fishbein's
modi:l. That is, under some conditions his mo@el does not give
tne bast prediction of behavioral intentions -~ sometimes
slternative incdels give better prediction. These results
elso indicate that it is sometimes necessary to have personal
normative beliefs in the model, which is contrary to the early
decision mady by Fishbein and his associates to drop this

component.

The sufficiency of the model The low level of prediction

in the above results suggests that the model may not be

sufficient to predict behaviodral intentions. Waen the other
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measured variables were allowed to enter the equation it

vas found (see Table T7.7) that for the whole group the
effects of personal normative beliefs were not partislled out
(partiel r = .31) so that personzl normative beliefs entered
the model. When personal normative beliefs was allowed to
enter the model before subjective norms it did“partial out
practically all effects of the subjective norms (partial

r = .17, p>.05) (see Table 7.8). The effectiveness of

acting in support of one's attitudes also entered the model
to increase prediction to L40%.

.For the opposers, subjective norms did not partiazl out the
effects of personal normative beliefs and if personal normative
beliefs entered the model first it did not partial out all
effects of suéjective norns either. Instead,.both normative
components entered the equation, and together they partialled
out all effects of atpitudes toward the behavior. An alternetive
model contained personal normative beliefs and attitudes
toward the behavior, which togeuhcrjpartlalluaoub the effects
of subjective norms.

For the supporters, the effects of both subjective norms
and personal normative beliefs were partialled out by attitudes
towaré the behavior so that neither normative component made
a significant contribution to the explanstion of behavioral
intentions. Instead, the effectiveness of acting in support
of attitudes entered the model. That is, people who felt
that action would be effective in ensuring thet nuclear power
is introduced into Hew Zeglénd were more likely to act than

people vho felt that action would be ineffective.
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Table T.7

Models when other variables wvere sllowed to enter
after AB and Ol had been forced in

MODLL BETA~ ¥ ror® MULTIPLE

RS F FOR"
COEFFICIENT BETA R HODYNL
Whole group AB 33 10. 173
Sk 15 2.
IBp 29 8.97
Conser- -18 L.33
vation
Effective- 19 .26 67 4s 12.53
ness
Opposers AL 19 2.06
SH 20 2.
NBP 42 12,47 an L3 11.59
Supporiers Ay 37 11.26
S 13 1.k
Effective- 52 2k .30
ness
Residence -34 11.02
Knowledge -2l 4.30 88 T7 16.11

Note. Leading decimal points have been omitted

aF valucs need to be 3;96 for the whole group, 4.02 for
opposers, end U.1T for supporters to be significent at

the .05 level.



196

Table 7.8

Medels when 2all veriables were alloved to.enter in order
of nagnitude of contribation to cxplenation of
bcehavioral intentions

MODIT, TBET fim P ForY  MULTIPLE . F 1OR™
COBFFICT I DETA R R MODEL

Whole roup i\.B 35 13.20

1IBp 28 9.04

Effcct-- 21 4.66 €3 40 1717

iverncss
Opponcrs NBp 46 15.4%2

Sil 29 6.2 12 39 16 .02

s
kel
C‘!
-
EaN
.

N
)
(o)
N
‘)
[0<]

15.74

Supporters Efiect—
iveness

by 45 16.6¢

Residence =33 10.44 85 72 22.46

Hote. Leading decimal pointe have bLoes omitted.
&4 valucs need o be 3.956 tor the vhole group,
4.02 for opposcrs, and 4.17 for supporters to

be significant at the .05 level.
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Length of residence in Birkenhead and amount of knowledge on
the issuve also entered the model for supporters. That is,
people with longer residence and people with more knowledge
were less likely to act in support of nuclear power, cven
though they were supporters. The knowledge score did not
enter the model when variables were allowcd to enter in order
of contribution to the explanation of behavioral intentions
(see. Table T7.8).

When attitudes toward the behavior was scored into its
two components, pleasantness of the act, aud effectivenss
of the act, there was a marked differencce between opposers
and supperters in which comporncat infiuvenced behavioral

intentions. For the whcle group the two comwponents [(A and

B(P)

AB(F)] correlated almost equally with behavioral intentions

(r = .45 end .40 respectively). For the opposers AB(P)
correlsted much higher with behavioral intentions (r = .60)

than did AB(E) (r = .16) while for supporters A correlated

B(E)
higher with behavioral intentions (r = .25) than daid AB(P)
(r = .26). Consequently, the pest predictive model for opposers
contained AB(P) with personal normavrive beliefs, and for
supporters it contained AB(E) with effectiveness and lenrgth of
residence (See Table 7.9).

These results replicate those found for the learning
of statistics data in showing that there are alternatives to

Fishbein's model which gave a higher level of prediction of

behavioral intentions than his model djia.
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Table 7.9

Models for predicting behavioral intentions for
opposers and supportevs when the pleasontnesns
and effectivencas componenls of A, wecre
scorcd separately v

MODEL BETA- ¥ for®  WULPIPLE RS ¥ for®
COLFFICIEIT BETA R HODEL

Opposers b (ry 45 15.49

NBp 36 1¢.11 €9 41 22,67
Suppbriters AB(E) 49 12,46

Effect~ , . s

iveness 31 r-96

Residence. =27 6.02 84 70 20.1)3

Lote. Leading decimil poeinis have been omitied.

8 valucs need ‘e be 2,96 for the whole group,

4.02 Tor cpposers, and 4.L7 for supporters to

be significent at the .05 level.
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Discussion. These results from testing Fishbein's model
support many of the findings reported for the learning of
statistics data. t was found that the relative weights assigne
to attitudes toward the behavior and subjective norms could
sometimes be predicted -- just as predicted, the attitudes
toward the behavior compconent received s larger weight for the
supporters, and personal normative beliefs wus the best
predictor feor the OppoOsers. This importance of perscnal
normative becliefs for some people is against Fishbein's
contentions. Fishbein's model was also agein found to be
insufficient for predicting behavioral intentions. That is,
the components of the model di& not paviial out all effects
of other variables on behavioresl intentions. Personal
normative beliefs had a significsnt influence on behavioral
intentions for the whole group and for thc opposers,
as did effectiveness of action for ithe whole group and
the supporters, the effectivencss of energy conservation
for the whole group, and residence end knowiedge for supporters.

It was salso shown that attitudes toward the behavior
can be composed of different elements or components such
as pleasantness and effectiveness, and that these elements
have differential influence on behsvioral intentions for
different groups of people. Thus, the behavioral intentions
of opposers were more influenced by the pleasantness of the
action while the intentions of supporters were more influenced

by the effectiveness of the action. It may be suggested
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difference between opposers and'supporters in the level of
prediction achieved (39% for opposers and T2% for supporters)
suggests that opposers are a much more amorphous group of
people than supporters, that is, they are probably opposers
for many different reasons, with many different motivations

for their action or lack of it.

Conclusions

Results for the nuclear power issue largely replicated
those reported for the learning of stvatistics issue. The
components of attitude, normati--e beliefg and other variables
wére found to have factorial validity., exccpt that again
mnotivation to comply was found tc be coufounded with social
norms. Supporters and opposers vere discriminated by their
scorés on some, but not all, of the measured components.
Attitudes toward the behavior, the normetive components and
behavioral intentions were highly intercorrelated, and the
importance of the issue and the perceived effectiveness of
action were also significantly relaced to mzhavioral intentions.
Knowledge about the issue was only slightly related to
behsvioral intentions and then only for the opposers.

Just as for the learning of statistics data, the perceived
social norms multiplied by the motivation to comply with them
(NBs) did not correlate as higﬁly with behavioral intentions
as subjective norms (SN) did.

Fishbein's model was not highly predictive of behavioral

intentions for this data, explaining only 26% of the variance
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for opposers but a better L5% for supporters. Subjective norms
vere found to be unnecessary for supporters, never contributing
significantly to the prediction of behaviorel intentions.
While subjective norms made a significant contribution to
the explanation of behavioral intentions for opposers,
persorial normative beliefs made a far bigger contribution
which could not be mediated by the model. The model did
not mediate the effects of some other variables either -- that
is, it was not sufficient to predict behavioral intentions.

The further conclusions to be drawn from‘thése results
vwhen considered in conjunction with those from the learning

of statistics data will be discussed in Chapter Eight.
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CHAPTER EIGHT

CONCLUSTION :

The conclusions and implicetiocns for Fishbein's model
derived from the results of this study are discussed according
to the overall hypotheses given in Chapter One. Further
implications are then drawn from the path analyses reported
in Chapter Six, and some general issues related to Fishbein's

model are discussed.

Hypothesis One

The first stage in testing Fishbein's model consisted of
checrking that each of the components of attitude were
. factorially independeht from one another and from other
variables measured. The components disCussed‘by Fishbein,
such as attitudes toward the object, attitudes toward the
behavior, social normative beliefs, personal normgtive'beliefs,
and motivation to comply seemed to be conceptually independent,
but no empirical test of this had been previously reported.

Principal component analysis of all the items designed
to measure each of these components, plus the items designed
{to measure other varisbles, was used for this purpose. The
hypothesis was that each of the compoﬁents named above plqs

the other variables measured, shculd be represented by a

separate factor. Even though oblique factors may be related
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to one another, and thus are not completely statistically
independent, the separate factors formed do have "factorial
independence" -~ that is there is more variance in common
shared by the items making up that factor than tﬁere is in
common with groups of, items meking up other factors.

Résults from both data bases largely sﬁpperted the
hypothesis. For all four conditions in the learning of
statistics data, and for the nuclear.power data, separate
factors for (1) attitudes toward the cbject; and (2) perscnal
normgtive beliefs were extracted. Items for attitudes
toward the behavior could not be included in the principal
compenent analysis for the nuclear power data, but they
formed a clear factor for all four conditions of the learning
of statistics data.

.Subjective norms and the motivation to comply with them
were extracted in separate factors only cnce -- for the
group not learning statistics. In all other(cases, including
that of the nuclear power data, subjecfive norms and the
motivation to comply with them were confounded. This
finding provides some support for the decision to-exclude
motivation to comply from the model, for it indicates that
subjective norms themselves probably already contain an
element of the motivation to comply with them. That is, a
belief would not be perceived as a norm governing beheavior
unless it was also perceived as being strong enough to be
complied with. The possibility that normative beliefs and
the motivation to comply Vi£h them would not be independent

was suggested in Chapter One when Fishbein's model was
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first presented. For these two conceptualised components
the hypothesis of single-factoredness (Brewer, et al; 1970) was
not rejected.

The other variables measured in each study were found
to be represented by separate factors. TFor the learning
of statistics data, there were factors extracted to represent
commitment to doing well in statistics, an estimate of
rerformance in statistics, and future behavioral intentions
in psychology and the social sciences. For the nuclear
power data, there were factors extracted to représent the
impertance of the issue, the safety of nuclear power, the
effectiveness of the conservation of energy, and the effectiveness
of action supporting one's attitudes.

In the case of the four conditions for the learning of
statistics data, if the item designed to measure behavioral
intentions was included in the principal components analyses
. then a separate facto; was not extracted to represent it; raiher
it's variance spread over several factors. This indicates
that behavioral intentions itself does not have sufficient
unique variance to be regarded as statistically independent
from all of it's possible_predictors,and this is acceptable
for a criterion variable. However, these results also
indicate that behavioral intentions is not single-factored
with any one other variable. This finding provides tangential
support for Fishbein's model by showing that no one single
component of attitude would be ggggigiggg_for explaining
behavioral intenfions —-— rather, & combination of them is

required.
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Further evidence for the independence of the measured
variables comes from the differcntial pattern of mean
scores across conditions. For example, there were no
significant changes across conditions in attitudes toward
the object (which supports Fishbein's contentions) or behavioral
intentions, while there were substantial differences for most
other components. Such results do, however, suggest that
behaviora? intentions are not as closely related to components
of attitude as might be expected.

There 1s also evidence here to show that the decision
to drop perscnal normetive beliefs from the model because
they seered to be 'an alternative measure of behavioral intentions'
was unscund, because the hypothesis of single-factoredness
war clearly rejected. If personal normetive beliefs were
simply on allernative measure of behavicral intentions then
the corvelaticn between them would have been so high that
ilicy would bave been extracted in one factor.

verall, the principal component analyses showed that

PRI
[ RV

E
o
91
pas
—

e ccuwponents of attitude discussed by Fishbein
were indeed factorially, as well as conceptually, indeperdent
from each other (except for the case of motivation to comply
with norms, vhich was discussed above) and from the other
variables measured in these studies.  This clearly illustrates
that there are many different components of attitude which
are often erroncously assumed under one "generalised" attitude.

s Fishbein has pointed out, it is of theoretical importance that
attitudes toward a behavior can be independent of attitudes

toward the issue or object concerned. Similarly, it may
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also be important with regard to some issues that personal
normative beliefs are factorially independentfrom normative
belieﬁs referenced to other people. For example, for some
issues, normative beliefs referenced to different significant
others (such as mother, father, teacher, Prime Minister, peer)
may be- of differential importance. Other psychoclogical
variables, snch as the salience of the issue, or the degree
of ego-involvement in it, may effect the degree of relationship
between components of attitudes under different conditions.
Under some circumstances attitudes toward an issue, such as
nuclear power, which c¢oncerns the subject himself or his
imnediate femily may very well form a factor separate from
attitules toward the issue which are referenced to others --

that is, a self-other orientation may become apparent.

The sccond general hypothesis tested was that the weights
ascigned tvo the components of Fishbein's model would be
Aifferent for different groups of people and ﬁnder different
condi+icns. This hypothesis was confirmed by the multiple
regression results presented in Chapter Five. For exaumple,
it was found in the learning of statistics data that attitudes
toward the behavior had a greater influence on behavioral
intention than did normative beliefs for the group not
learning statistics and at the immediate posttest for the
group learning stetistics, while normetive beliefs were more

influential at the final posttest. With regard to the nuclear
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power data, attitudes toward the behavior were more
influential for supporters of the issue andnormative beliefs
were more influential for the opposers.

The above results, together with thcse reviewed in Chapter One,
do not, however allow for any precise srpccification of what the
conditions are for either of the modelt cowponents to be
assigned a greater or lesser weight. At {he moment this is
possible on an intuitive basis only; more tests of the model,
vhere the different conditions are specificd and defined
psychologically, need to be carried out to answer this problem.

At present, it could be hypothcsised thrat behaviors which
involve personal and/or intimate interactizn (such as cooperative
behavior in the Prisoner's Dilemwa games and intimste behevior
with a Negro), or which are more personal in nature (such as
donaﬁing one of your organs for iransplsnt), or for which

advice is usually sought (such ¢t deciding which courses to

take at university) are more likely *e be influenced by
normative beliefs. For each oi these classes of behaviors,

there is likely to be a greater degree of eogo-involvement.

The ebove hypothesis would not, however, satisfactorily
explain why subjective norms vere important for females but
not for males in determining intentions to engage in premarital
sexuol intercourse (Fishbein, 1966). This suggests that
sometimes the referent of subjective norms is likely to be a
factor determining the weight assigned‘to that norm, as in the
case of Glassmen's (1971) women subjects for whom norms

referenced to tneir husbands but not those referenced to any-
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one else were of importance'in Predicting intentions to buy
particular brands of coffee or gasoline. Thus, making use of
a "finer" component of the normative variables as they are now
postulated might sometimes improve the level of prediction

of behavioral intentions obtained from Fishbein's model.

The finding from the nuclear power data that an
"effectiveness" component of attitudes toward the behavior
related to behavioral intentions Tor the supporters but not
for the'opposers, while ; "pleasantness" component of attitudes
toward the behavior related to behavioral intentions for
opposers hut not supporters, suggests that the attitudinal
components as they are now conreptualised might also be
divisable into finer components whizh themselves have a
differential influence on behavioral inteutions. In some
cases, making use of these finer componcints as predictors
nay improve the level of prediction obbtained, asg it d4id for
the opposers for the nuclear power deta for example.

The findings that differential weights were assigned to
the components depending on conditions alsc followed from the
pattern of correlation between tie nredictor variables and
of them with behavioral intentions. However, the differences
between conditiocns in mean scores on the predicting variables
with no such difference in behavioral intentions raises the
guestion: How can attitudes toward the behavior and subjective
norms be good predictors of behavioral intentions when they
show big differences across conditions while behavioral intentions

do not? The differences in means across conditions implies

that there is attenuation, or at least bias, in the measurement
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of the predictors, wﬁich itself would lead to the slope of
the regression line for the different conditions being
different. Thus, while assigning different weights to the
ccmponents of the model appears to made good psychological
sense the reasons for these differential weignts seem to be
as much statistical as psychologicel. This suggests that in
future studies it would be advisable to coae the "conditions"
and enter them into the prediction equation as another direct
predictor variable, or in an interective capacity with the
other predictors, rather than deriving different equations for

different conditions.

Hypothesis Three

It has been repeatedly claimea that TFishbein's medel
should give better prediction of behavioral intentions than
any alternative model, but the empirical results of Schwartz
& Tessler (1972) and of others have shown that other models
sonetimes give better prediction. The third hypothesis
expected that one or more of ihe three alternative two-
component (one attitudinal and one n rmative)'models would
sometimes explain significantly more variance in behavioral
intentions than Fishbein's model.

There is strong evidence from all ccnditions in both
data bases to support this hypothesis. For the learning
of statistics data Fishbein's model was not significantly
bettered only for the group not learning statistics. For
the group leerning statistics, the superiority of attitudes

toward the behavior over attitudes toward the object was
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questioned at the pretest end final posttest, and the
supericrity of subjective norms over personal normative
beliefs was questioned at the immediate posttest. For the
nuclear power data, models containing personal nérmative
belicfs gave a better prediction of behavioral intentions
than Fishbein's model. This was especially‘true for the
opposers.,

These results sericusly questioh the superiority of both
components of Fishbein's model over their alternatives. Of these
results, the superiority of personal normetive beliefs over
subjective norms under some conditions, means that it is
imperative that the place of personal normstive beliefs in
the prediction of behavioral intentiocns be reconsidered.

It could be hypothesised that personal normative beliefs

have a greater influence on behavioral intentions than
subjective (social) norms when the consequences of the behavicor
are very important to the individuals' goals (such as gaining

8 degree, attaining a preferred lifestyle, etc) or when the
issue is one of "moral" salience to the individuel (such as

the conservation of the environment or energy, the consequences
of nuclear power, or the desirability of dconating time, money,
or bédy orgags to help others) ‘This, in turn, suggests that
some measure of "ego-involvement" or "self-arousal" is

important in determining the influence of normative beliefs

on behavioral intentions.
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esis Four

There is strong evidence from both data bases and all
conditions that Tishbein's model is not sufficient for
explaining behavioral intentions. The level of prediction
attained by the model is generally too low to support a

-

claim of

471

ufficiency, and in every case the effect of at
least one other variable on behavioral intentions was

rnoct reduced *tc non-significance when the effects of the model
were accounted for.

For the learning of statistics data,a related behavioral
intention, future intentions in psychology and the social
scienqes< was an important predictor of behavioral intentions.
It entoired the model for every condition. Another important
variable was the estimate of performance in statistics, which
entered the model for all conditions except at the immediate
positast. The degree of commitment to the behavior also
catered the medel in two of the conditions., For the nuclear
power Jdats, the model did not mediate zll the effects of
personal rormetive beliefs for the opposers, and of the
effeciiveness of action, length of residence in Birkenhead,
and knowledge of the issue for supporters. 1t appears
ressonzble that in some conditions certain bther variables'
should. have some influence on behavioral intentions over and
above that exercised by attitudes towagd the behavior
and subjective norms. Such variables might be related to
the consequences of the behavior (e.g.,'performance, effectiveness),

measures of personal involvement in the behavior or its

censequences (e.g., commitment, personal normative beliefs of
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a "moral" type), social factors such as length of residence
in an area where the issue is of importance, and knowledge
ahout.the issue. It is note-worthy that some of these
veriebles are rather similar to those suggested above as
being related to the importance of personal normative beliefs
and alsc to those suggested by Cook and Flay (to appear, 1977)
as being of importance for the long-term persistence of
attitude ~range (arousal, self-relevance).

The fact that personal normative belief is one variable
tﬁat significantly improves the prediction of behavioral
intentions again showé that the decision to drop it from
e model was an unsound one. In some cases -~ for example,
at the immediate posttest for the learning of statistics data,
an¢ for the whole group and the opposers in the nuclear power
data —-- perconal normative beliefs actually gave a better
level ot prediction of behavioral intentions than did
tubjective norms. At the same time, personal normative
beliefs were not so closely related to behaviqral intentions
thatl they could simply be assumed to be an alternative measure
of them. If they were to be assumed to be such, then so could
the other components of attitude originally discussed by
Tishbein, as well as several other predictor variables
such as future intentions in psychclogy and the estimate of
performance for the learning of statistics data. All of these
variables are clearly conceptually independent, and have been
shown to be factorially independent as well.

It must be concluded that personal normative beliefs,

along with many other variables such as related behaviora
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intentions, possible conseqﬁences, personal involvement,
social factors, and knowledge, should be considered as being
of some importance in the prediction of behavioral intentions.
Much more work needs to be done in the attitude - behavior
domain before a model for predicting behavior or behavioral
intentions from only two predictors that is anyvhere near

being sufficient under all conditions cesu be proposed.

Path Analyses

There have teen three major contritutions made by the
path analyses of the learning of statistics data reported in
Chapter Six. First, they gave a clear denonstration of the
causal links within a model for preldicting behavicral intentions.
This was in addition to the informaticn About which variables
were the best predictors of behavioral intentions that wvas
obteined from previous multiple regression analyses. Second,
it was found that no one causal network gave a satisfactory
explanation of the data over all cornditicns, as all the
causzl links within a model mey be very different under
different conditions. However, thec causal links that were
traced were easy +to explain. Third, they illustrated how
a model may be correct vhen a certain number of variables
are considered, but as soon as additional variables are
considered the vwhole model may change due to the inter-
relationships of the new varidble(s) with all existing
variables. This point deserves further discussion.

It has been suggested that a model may be assumed to
be correct vhen o set number of variables are considered,

but as soon as additional variables are included some of
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the relationships may change and the model will change. For
example, if attitudes toward the behavior and subjective
norms are considered as the only possible causes of behavioral
intentions then a model can be set up to represent this and,
as has been shown by Fishbein and his associates, Schwartz
and Tessler (1972), and the results prescnted in this

report, a reasonably good level of prediction can be obtained.
However, as soon as var;ables external to the model are
considered then the picture changes. These additional
variables may relate to attitudes toward tiie behavior,
subjective ncrms, and behevioral intenticrs in a way that
would improve prediction but wwuld not be cxpected under the
assumptions of the original model.

An example of this was wher the estimate of performance
in statistics (EST) and attitudes to the object were added
to the attitudinal components of the model (see Figure 6.L4).
For the group not learning staitistics it could initially
have been reasonably concluded that attitudes toward the
behavior had the most direct influence on behavioral
intentions [Figure 6.4, a), (i)]. iowever, when the estimate
of performance was added to the model it became clear that it
had a direct effect on behavioral intentions as well as an
influence on attitudes toward the behavior [Figure 6.4, a), (iii) ].
That is, the earlier explanation that attitudes toward the
behavior are the most direct cause of behavioral intentions is
no longer acceptable. In fact, it is‘now known to be wrong
because of the extre infeormation that has been contributed

by adding the estimate of performance to the model.
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The general idesz that considering a different set of
variables changes the model is also true if variables
already present in the model are divided into "finer"
components. It was shown earlier that both attitudes
toward the hehavior and subjective norms could be divided into
smallér compenants of variance, and that this affected the
model dirfierentially across conditions. For example, for the
nuclear rower data, szttitudes toward the behavior could be
divided into the effectiveness of the behavior, which
influenced behavioral intentions for supporters of nuclear
power, and into the pleasantness of the behavior, which
influsrreed intentions for the opposers.

The path analyses for the group learning statistics when
the three neasures of all variables were considered together
provides Turther eviderize for the way models can change as
difforent sets of variables are considered. This is shown in
the way that the model, and the causal links within it, change
over the three times,and in the way it becomes more complex as

ool

+

ional variables are considered (see the sequence of Figures

<

6.8 t» 6.1C}. TFor examp.e, behavioral intentions at an earlier
occasion always entered tiie model to predict behaviorel intentions
at a later time, and wvhen this occured the model changed yet
again. TFor example, when}intentions at the immediate posttest
wes used to predict intentions at the final posttest the estimate
of performance no longer entered the model, probably becauvse it
was partially caused by prcvious behavioral intentions.

Similarly, future intentiont in psychology no longer entered

the equation to predict inteantions at the immediate posttest

when intentions at the pretent was used as a predictor.
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It is important to realise that the set of variables
considered has some influernce on the model that will be
dccepted. It means thot while Fishbein's model may be fairly
adequate for predicting behaviorsl intentions if the only
other measures one has are of attitudes toward the behaviocr and
subjective norms, it dces not necessarily follow that it
gives the "tne best" prediction or explanation of behavioral
intentiore =r that it is sufficient. 1In fact, it would be
rather naive to expect that such a simple model could give
an esdequate explanation of behavioral intentions, let alcne
overt vehavior. As hés been shown, prediction can usually
Lo lmproved by considering a more complex model -- and more
complex models are necessary in the long run to increase our
unerstanding of the interrelationships and cause-effect
patterns amcug the related variables. Thus, while Fishbein's
modc]l has been of value in our growth of understanding of the
veizationships between components of attitudes and behavicral

int anticns, it cannot be considered to be the final answer.

Theoretical wnd empirical implications

It has been shown that more complex models are sometimes
mere adequate than Fishbein's model for explaining or predicting
behavioral intentions. What the variables are that influence
behavicoral intentions and whether or not these are in addition
to those variables considered by Fishbein are important
points that need to be established.

In this study several variasbles improved the prediction

of intentions to learn statistics or to engage in action
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in support or opposition of nuclear power. For the learning
of statistics, these variables were future intentions in psychology,
an estimate of performance in statistics, commitment to

doing well in statistics, and personal normstive beliefs.

For the nuclear power issue, the varizbles were perscnal
normatite veliefs, the effectiveness of the action, and the
length ¢f residence in the area where a nuclear power station
was  proprsed.  Similar results have been found in earlier
work with Pishbein's model. In the Prisoner's Dilemma games
of the Ajzen and Fishbein (1970) studies, motivational
orientaticn (cooperative vs. competitive) and the contingencies
of the puyoff matrix had significant effects on behavioral
intenticns. Carlson (1968) found personal normative beliefs
importent for predicting intentions to engage in intimate
behavicr wiiln a Negro. Schwartz and Tessler (1972) found that
ace . religiosity, and occupational prestige had significant

civects »n intentions to donate a body organ for transplant,

and pcoroopsl nermative beliefs were always very. important.

1t migl’ be unrealistic to expect to derive an elegant
model for explaining behavioral intentions from such a
hetercgeneous ccllection of variables. The most that can be
heped for is to isclate some tentative, general points of
communality in order to suggest data-verified directions that
future research might take. First, most of these variables
seer to be concerned with the degree of importance of the
issue or bechavior to the subjects; that is, the degree of

. t q ~
“oelf-relevance", or "ego-involvement". Seccond, some of
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these variables seem to be concerned with the degree of

" . . Yy 1" . .
emotional affect" or "arousal" that the issue or behavior

b

nduces in the subject. As pointed out earlier, these
variables .ere similar to some of those proposed by Cook and
Flay (to appear, 1977) to explain the long-lerm persistence
cf attitude change. In their review of over 100 studies
vhere attitude change was assessed immedictely after the
attitude change attempt and reassessed after a delay of
from two days to two years, Ccok and Flay found that four
general factors seem to have been presen* in most of the
studiecs where there was persistence of attitude change.

Two of these, "self-relevance" and "avousal” are the same
a5 the varisbles proposed above to be of importance in
predicting behavioral intentions. If an issue is very
relevant to a person then he is @ore 1ikely to intend to do
something with regard to that issuc. Similarly, if an
issue arcuses intense feelingc o emotions in an individual
then he is more likely to take some action with regard to
that issue in order to reduce the arousal.

In some ways these twoc classes of veriables ("self-
relevance" and "arousal') may not always be independent, but
it is possible to think of issues and individuals where
there is a great deal of self-relevance on an intellectual
level but not on the emoticnal level. For example, the
variable, "future intentions in psychology, that influenced
intentions to learn statistics can be seen to be very
important or relevent to the person, but not necessarily

srouse much emotional affect. In the nuclear power data
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it was shown how supporters were more influenced by the
effectiveness of the behavior while opposers were more influenced
by the pleasantness of it. It scems that supporters feel

that the issue is a very important one for them, but they are
very rational ebout it, while the opposers feel more

cnoticnally aroused by the

Y

[=N

ssue. FPerscnsl rormative beliefs
seem to be important for issues that ianduce high "arousal,
such” as nuclear power for the opposers, donating a body orgsan
for transplant, or intimate behavior witl a Negro. It can
be seen that considering the degree of seli-relevance or
arousal level of issues might help to expliain some of the
conflicting findings in the literaturc.

Another major point that needs tc be estabiished is the
exact degree of the relationship between behaviersal intentions
and overt behavior. If one is interested in overt behavior,
then it does not matter how well bvehavioral intentions can
be predicted if they do not reiatle closely to behavior or
if an entirely different model is required for predicting
behavior. Overt behavior has rot often been measured in
studies where components of attitudzs and behavioral
intentions have also been measured, and when it was behavior
was sometimes closely related to behavioral intentions (e.g.,
Ljzen & Tishbein, 19703 Ajzen, 1971, for Prisoner's Dilemma
games), and sometimes not (e.g., Schwartz and Tessler, 1972 ,
for volunteering to donate transplant or »ns). Fishbein
end Ajzen (1975) report other studies.where the correlation
between behavioral intentions and overt behavior ranged from

zero to the high .80's.
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Behavioral intentions are not always the best predictor

of overt bLehavior. For example, Schwartz and Tessler (1972)
found that the best predictor of overt behavior was the
interaction between personal ncrmative beliefs and ascription
of responsibility. Ascription of responsibility had no influence
on behavioral intentions. Thus, the best model for predicting
overt behavior will not always be the sume &s the best model
for. predicting behavio;al intentions, even when there is a
good correlation between the two. Of course, for behavioral
intentions to be a good predictor of ovest behavior demands
that the specificity of the behavioral intentions measured
must be at the same level as uie speciilicity of the behavior
concerned. Also, the closer in time 4o the actual behavior
that behavioral intentions are neasured the higher the
relationship is likely to be.

The evidence from Schwartz and Tessler discussed above
shows that sometimes a variabie theat has no influence on
behavioral intentions nevertheless effects covert behavior.
Further research is required to establish conclusively that
this is a general phenomena. VWhen it is conclusively
established that behavioral intentions are not always
sufficient to explain or predict behavior then the types
of variables which influence behavior but not necessarily
behavioral intentions will need to be determined.

There is no doubt that some of the independence of
overt behavior and behavioral intentiéns is because of the
influecnce of envirommental variables -- but what are the

psychological variables that influence behavior? Here, the
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results from Schwartz and Tessler (1972) are worthy of
consideretion. The variable thal Schwartz and Tessler found
influenced overt behavior but not behavioral intentions was
ascription of responsibility (in interaction with personal
normative beliefs, which gave the best prgdiction of ;ntentions).
Ascripticn of responsibility is a measure of the amount of
responsibility an individual attributes to himself, relative
to the amount he attributes to another or others, for the
consequences of his own behavicr. Thus, in the Schwartz and
Tessler study, those individuals who attributed more
responsibility to themselves and who also morally believead
that they should donate on organ for transplant, were more
likely to make an actual donation three months later. This
variable seeﬁS'to have much in common with those that were
proposed above as being of importance in influencing behavioral
intentions, and that were previously suggested to be of
irzpertance in meking attitude change persist over time, that
is, verisbles such as "self-relevence", "emotional arousal!]

or "ego-involvement".

Variables that influence overt behavior but not behavioral
intentions could be related to Campell's (1963) concept of
"zggéggglg?. Overtly behaving haes a higher threshold or
"hurdle'" than stating one's behavioral intentions, which in
turn has a higher threshold than stating one's attitudes or
normative beliefs. It takes “something more" to overtly
pehave than it does to state one's in£entions, and the
variable that gives this "something more' is likely to be

self-relcvant, emotionally arousing, or related to level



of comnitment. Whether or not this is different to the
variables suggested to be of importance in explaining
behavioral intentions, or whether it is just a matter of
degree, needs to be established.

This discussion suggests that a more comprehensive model
for pfedictirg a specific behavior needs to be developed. A
developnental - integrative approach, where previous
experience with the behavior concerned is included in the
model to predict future behavior, seems to be required.
Such a model is presented in Figure 8.1. A basic axiom
cf measurcuent statesfhat, with context or environment
ressorarly constant, the best predictor of what a men will do
in the futur= is what he has dcne in the past (Russell, 1945;
Ow:ns. 19G8). Because environmental contingencies have an
ipvortant iafluence on intentions and behavior they also need
to be included in the model -- for example, a student cannot
very vell enrol in a statistics course in a  following academic
yerr i¥ he does not return to university through lack
of Tinance. As Fishbein's work has shown, attitudinal and
normative vaiiables are important in determining behavioral
intentions, though the results of this study show that the
exact way thesz variables should be conceptualised and
operationalised is not yet clear. Accordingly, attitudinal
and normative variables ere entered in.the model but they
are not yet further specified. It has been suggested that the
other veriables found in this study to improve the prediction
of behavioral intentions have "self-relevance' in common,

so this varisble is included in the model. IHaving all these
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fectors to predict hehavioral intentions, overt behavior can then
be predicted from intentions, or from the original predictors
themselves. Environmental contingencies, some of which might
effect overt behavior but not behavioral intentions, and

past experience with the specific or related behavior, are
both likely to have a direct influence on overt behavior.

The "threshoid" factor discussed above is hypothesised to have
an influence on overt behavicr in addition to all factors
consicdered so far. The myriad determinants of each of

tﬁe predicfors could be added to have their influence from

the top of the model.' All stages of the model need to be
¢pecified in such a way that they can be falsified (Platt,
1966; Popper, 1965) and experimental studies, in which
corditions are manipulated, set up to test them. The
variaence attributable to individual differences could be
handled by grouping people into homogeneous groups (Owens,
“008) and either setting up different models for each group

or coding “group membership" as a predictor Yariable. It

is possiblie, however, that individual differences might

81l bLe accovated for by the "self-relevance" or "threshold"

factors.

Summary of Conclusions

The findings and implications of the empirical assessment
of Fishbein's model reported here may be briefly summarised
as follows:

Most of the components of attitude discussed by Fishbein

during development of his model ~- attitudes toward the cbject,
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attitudes tovard the behavior, subjective (social) norms,
personal normative beliefs, and the motivation to comply

with norms -- are conceptually and factorially independent

of one another, of behavioral intentions, and of other variables
measured in this study -- e.g., commitment to, the act, an

estimatce cf performance, a related behavioral intention,
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2ss of action. The only exception to this was
that socisi normative beliefs and the motivation to comply
with them were found to be so highly correlated as to be
"éingle—facturcd". This finding, however, simply adds
further evidence to tﬁe reascns for dropping motivation

vo comwly Trom the model.

The relative weights assigned tc the components of the
mclel vary according to the type of behavior concerned, the
conditicneg under which the components and behavioral intentions
reve measured, and individual differences. This was shown
Ly the &ifferential patterns of intercorrelations between
the predicteors and behavioral intentions and_by the regression
canfiicients assigned in multiple regression analysis, and
are in suppoct of Fishbein's contentions. BHowever, neither
the results from this study nor those from previously published
research suggest a clear specification of the conditions under
which the model's components are assigned greater or lesser
weights. It is suggested that behavioral intentions regarding
jssues that are more ego-involving may be moré highly
infTiuenced by normative components. Although these findings
support Fishbein's model, another finding -- the fact that

mean scores on the predicting variables were significantly



226

different for different conditions while the mean score on
behavioral intentions was not —- suggests that differential
weights according to condition mey be a statistical artifact
cf attenuation of measurement. It is, thereforé, suggested
that in future studies "condition" should .be entered into
the eéuation for rredicting behavicral inténtions instead of
separate nodels being derived for each condition.

The superiority of attitudes tdward the behavior over
attitudes toward the cbject, ernd of subjective norms over
personal normative beliefs can be seriously questioned.

This was evidenced when alternstive two-component (one
attitudinal and one normative) models gave significantly
better prediction of behavioral intentions than Fishbein's
model did.

. The fact that personal normative beliefs sometimes gave
better prediction of behavicral intention than subjective
norms did, together with the finding that personal normative
beliefs was factorially independent of behavioral intentions,
provides evidence in addition to that of Schwartz and Tessler
(1972) +that the early decision by Fishbein and his associates
to drop the persoral normative beliefs component from the
modei was unsound. Perscnal normative beliefs seem to be
of importance in predicting behavioral intentions when the
consequences of the behavior are very important to the
individual's goals or when the issue is one of "morsal"
salience. It is imperative thet the place of personal. normative
beliefs in the prediction of behavioral intentiocns be

reconsidercd.
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Fishbein's model is not sufficient to explain veriance
in behavioral intentions -~ the level of prediction can
be improved by variables external to. the model for which
the components of the model do not mediate effects. Variables
that were not mediatgd by the model were ones concerned with
related behaviorasl intentions, the consequences of the
behavior, degree of involvement, sociai factors such as
length of residence in an area where the consequences may
be felt, and knowledge -- all of wvhich seem to involve
"self-relevance" or "arousal'. Introduction of such other
var;ables into a model sometimes changes the causal links
established, and it is, therefore, important that much more
work be done in the attitude-behavior domain in the search
Tor a parsiménious, but nevertheless more complex, mcdel
for‘predicting behavioral intentions and ultimately overt

behavior.
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APPENDTY T

The items and their scale end-points used to measure

A

attitudinal and normative components, other variables, and
ol

behavioral intentions with regard to learning statistics.

Hypothesised Ttem
Component Number
Attitudes Taking statistics in 18.703 {would be)b
toward the (is going to be) (has been):
1y ax7 1
behavior (AB) 1. punishing - rewarding
2. good - bad
3. unpleasant - pleas=nt
4, easy — hard
fubjective 5. Regardless of your personal views, would
Norms (SN) the people older than you (or with more
experience than you) whose opinions you
value most think that learning statistics
is something that vou ought to do or
something you chonld-not do?
Should not dc - Ougit to do
6. Regardless of vour personal views, would

Motivation to Sa.
comply (Mc)

6a.

Personal 7
Normative
beliefs (NBp)

the people of your own age (or at the

same educationul levsl as you) whose
opinions you value most think that learning
statistics is something that you ought to
do or something you should not do?

Ought to do - Should nct do

To do aw these people think I should is
(or would bLe): :

good - bad

To do as these people think I should is
(or would be):

bad - good

Do you think that statistics is necessary
in psychology?

Not necessary at all - Absolutely
necessary
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8. I believe that all students majoring in
Psychology should learn statistics.
Completely agree - Completely disagree
Attitudes I have alwvays found arithmetic and mathematics
toward the to be:
object (Aob]J
Ject ( J) . good - bad

10. punishing - rewarding

11. pleasant - unpi=asant

12, difficult - easy
Commi tment 13. Do you (would you) feel a personal
(Coﬁ) commitment to doing as well as you

possibly can (could) in statistics?
Absolutely no comiitment - completely
commi.tted

Estimate of 14. How well do you thirk vou will (would)
performance do at statistics?
(BST) -
’ Very poor - Veory well
Future 15. If you do well in vour undergraduate

intentions in
psychology (BIP)

Behavioural 16.
intentions (BI)

course will you do graduate work (and
therefore research) in psychology or
the social sciences?

Definitely would not - Definitely
would

If there is {was) nc university requirement
for you to do so, how likely is it that you
will (would) learwn statistics?

(Non-group and Pretest) '

Assuming that it is not compulsory for you
to do so, how likely are you to learn
further statistics? (Posttests).

Completely unlikely ~ Completely likely

a ITtems are numbered here for ease of reference only. They
were always administered in the order Aobj, NB_, COM, SN,
Mc, AB, Est, BIP, and BI on all occasionse. ’

b

Alternative wordings are for the two different groups and

the three different times.
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APPENDIY TT

The items amd their scale end-points used to measure
attitudinal and normative components, other variables, and
behavioral intentions with regard to the nuclear generation
of electricity in New Zealand '

Hypothesised Item
Component Number™
Attitudes If one supports (oppcses)b a proposed

toward the

behavior ( AB)

development or alteration there are a number

of actions that you as zn individual may take
in an attempt to influence the final decision.
With that in mind how do you rate the following
actions with regard to the introduction of
Nuclear power generation into New Zealand in
terms of':

(i) their effectiveness (i.e., how much
effect do you think cach action will
have)

(ii) whether you parsonally would find each
action pleasant or unpleasant to perform.

T A Rally to support (oppose) the issue

a) very ineffective - very effective
b) very plecasant - very unpleasant

2. A Petition supporting (opposing) the
issue (to be published in a newspaper

3. Information supporting (Qpposing) the
issue

4. Contributing $1 to a supporting (opposing)
organisation

Se Voting for the Parliamentary Party which
supports (opposes) the development

6. Letters to the Editor

7. A T.V. programme supporting (opposing)
the development



Subjective
1norms (SN)

Motivation to
coply (Hc)

Personal
NMormative
beliefs (HBp)

Attitudes
toward the
object (Aobj)
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8. Regardless of your own views, do people
whose opinions you value most think that
supporting (opposing) the development of

nucle.r power is something you
Should not do -~ ought to do

9. ~To do as these people think I should,
would be in my opinion:

very good - very bad

10. What degree of commitment or moral
obligation do you feel toward supporting

(opposing) nuclear powver

absolutely no commitment — complete

commi tment

For each of the methods of electricity
generation listed below, please indicate
how you would rate them in terms of
desirability, that is, how much would you
like to see each of them developed in New
Zealand?

11+ DNuclear Power Stations
completely desirable - completely

undesirable

How would vou rate the introduction of

nuclear power into New Zealand from the point

of view of:

12. Yourself (and family if this applies)
Beneficial - Detrimental

13. Your comminity
Beneficial -~ detrimental

14. The envirvonment

Beneficial - Detriméental



Importance
of issue

Safety
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In your opinion, nuclear powver as a form
of electricity generation for New Zealand is:

15. Necessary - Unnecessary
16. Safe — Dangerous
17. Thoroughly tested - Insufficiently

tested

18. How would you rate yourself on the scale
below with regard to your feelings about
the introduction of a nuclear power plant
into New Zealand?

Strongly oppose - Strongly support
19. H ow would you rate yourself on the
scale below with regard to your feelings
about the introduction of a nuclear pc.er
station within 16 kilometers (10 miles)
of your home:
Strongly support - strongly oppose
20. At present there is for New Zealand no
real alternative to nuclear power
Strongly agree - strongly disagree
21« In my opinion the possible introduction
of nuclear power into New Zealand
sometime in the future is an issue
which is:

Very important - very unimportant

Items 16, and 17, plus;

Some of the issues that have arisen with
regard to the desirability of nuclear power
are listed below. Please indicate how vou
feel about each of them.

22, Accidental radiation release

Highly likely - Impossible



Conservation

Effectiveness
of support or
oppocition

Behavioral
intentions (BI)

23. Waste product storage (as it is presently
carried out overseas

Very dangerous - very safe
Rather than cater for a growing demand, a
suggestion has been made to conserve energy/

electricity.

24. How effective could the conservation of
enerygy be? ’

Very ineffective - very effective

25. How effective will the conservation
of energy be?

Very ineffective - very effective
26, How effective can public support be in

making sure this proposed development
is introduced?

Very effective - very ineffective

27. How effective can public opposition be in -
making sure this proposed development
is not introduced?

Very effective - very ineffective

If it appeared likely that a nuclear
power station would be constructed

in New Zealand how willing would you e
to engage in the following actions?

28. Join in a support (opposition)rally

Completely willing - Completely
unwilling

29. Write a letter to the editor®

30. Vote for the party supporting (opposing)
the development

31. Sign a petition supporting (opposing) the
issue (to be published in a newspaper).

32, Find out more information about nuclear
power
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33. ©Set aside time to watch a
T.V. program about the
development

34, Contribute $1 to a supperting

(opposing) organization

Iiem numbers are here zllocated for the
conveneince of discussion, not in the order in
which they were administered.

Items with alternative wording were written
i full in the two forms and conly the
appropriate form given to each subject
after it was sscertained {on item 18)
whether he/she was a supporter or opposer.

Fech of items 1 to T were followed by
the same tvwo scales.

Eight different methods were listed.
Data from the others are of no interest for
this report.

Kach of items 28 to 34 were followed by
the same scale.
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APFERDIX III

The items used to test subjects' knowledge on the

nuclear generation of electricity

1. Vith regard to a firm decision at Govorrnment level it
~would appear that:
it a decision‘has already been made to introduce
nuclear powver

i+ adecision won't have to be made until 1977 at the
earliest

a decision won't have to be made until 1990 at‘the
earliest

a decision has already bheen meade not to introduce
nuclear power for at least 20 years:

a decision has already been made never to introduce

nuclear power into New Zealand

dk

2. In 1972 there were how many nuclear pover plants in
operation in the world?

1hs 65 190 31 104 ak

3. It has been suggested that by 1977 there will be approximately

180 50 260 105 230 dk

in operation
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Present official estimates indicate that one 100 MW
nuclear power station (i.e., a similar size to the coal-~
burning plant at Huntly) would cost New Zealand
approximately:

45 100 300 420 600 ak million dollars

In comparison to cozl or oil fired stations of a similar

5izc¢ nuclear power stations are:

nuch wore somewhat more gbout the sonevhat less
expensive expensive same expensive
much less to build,

expensive

: : dk: :

[P,

What is the pessibility of a convential nuclear pover
svation exploding like & nuclear bomb?

Jnmpossible

oo

: : : : highly likely

Aithough information is limited, it would appear thet

¢ 1 3 T 10 nuclear powver plants in

the world have already exploded.

A1l thermal power stations (nuclear, coal, oil, natural gas)
use water for cooling. Compared with coal, oil and natural
gas, nuclear power plants add how muck/less heat to this

cooling water

50% less 25% less abz:;ethe 25% more 50% more

. . . . . . .
. —_—
S s e
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Nuelear power plantc are designed to be operated

for how many years?

5-10 years  25-30 years  L40-50 years  50-55 years 60-65 years

. .
. .

A rmomber of areas have already been investigated in
lew Zcalond as possible sites for a nuclear power station

True: K False: :

If you answered "true" to question 10 please indicate

which areas these were:



239

REFERENCES

Ajzen,I. Prediction and change of behavior in the Prisoner's
Dilemma. Unpublished doctoral dissertation. University
of Illinois, Urbana, 1969.

Ajzen,I. Attitudinal vs normative messages: An investigation
of the differential effects of persuasive communications
on behavior. Sociometry, 1971. 34, 263-280.

Ajzen,I., & Fishbein; M. The prediciion of behavioral

intentions in a choice situation. Journal of Experimental

_Social Psvcholoqy, 1969, 5y 4006-416.

Ajzen,I., & Fishbein, M. The prediction of behavior from
attitudinal and normative variables. Journal of

Experimental Social Psychologv, 1970, 6, 466-487.

Ajzen,T., & TFishbein, M. Attitudes and nermative beliefs
as factors influencing behavioral intentions. Journal

of Personality and Social Paovchoiocy, 1972, 21, 1-9,

Ajzen,I., & Fishbein, M. Attitudinal and normative variables
as predictors of specific behaviors. Journal of

Personality and Social Fsychoicav, 1973, 27, 41-57.

Allport, G.W. Attitudes. Ir . Murchinson (ed), A Handbhook
of Social Psycholoay, Worcester, Masg: Clark University

Press, 1935, pp. 798-844.

Berg, K.E. Ethnic attitudecs and adgreement with a Negro
person. Journal of Personality and Social Psychology,

1966, 4, 215-220.

Blalock, H.M. Correlated independant variables: The problem
of multicolinearity. American Journal of Sociology,
1963, 42, 233-237.

Blalock, H.M. Causal Inferences in Nonexperimental Research.

Chapel Hill: University of North Carolina Press, 1964.
Blalock, H.M. (Ed) Causal Models in the Social Sciences.
Chicago: Aldine, 1971.




2ko

Boudon, R. A new look at correlation analysis. In H.M. Blalock

& AB. Blalock (Eds.), Methodology in Social Research.

Jew York: McGraw-Hill, 1968,

Braithwaite, R.B. Scientific Explanation., Cambridge:

Cambridge University Press, 1953.

Bray, D.W. The predictionof behavior from two attitude

scales. Journal of Abnormal and Social Psychology,
1950, 45, 64-84. o

Brewer, M.B., Campbell, D.T., & Crano, W.D. Testing a single-
factor model as an alternative to the misuse of partial
cerrelations in hypothesis—testing research. Socicmetry,
1970, 33, 1-11

Browm, R. BSocial Psychology New York: Free Press 1965,

Campbell, D.T. The generalitly of social attitudes. Doctoral
dissertation, Universitv of California, Berkeley, 1947.
Campbell, D.T. Social attitudes and other acquired behavioral

predispositions., In S. Koch (Ed.), Psvcholoay: A Study

a Science. Vol 6., New York: McGraw-Hill, 1963, pp.94-172.
Camphbell, D.T., & Fiske, D.W. Convergent and discriminant
validation by the multitrait-multimethod matrix.

Psychological Bulletin, 1953, 56, 81-105,

Carlson, A.R. The rélationship between a behavioral
intention, attitude toward the bghaviorAand normative
beliefs about the b ehavior. Unpublished doctoral
dissertation; University of Illinois, 1968,

Cattell, R.B. The meaning and strategic use of ifctor analysis.

In R.B. Cattell (Ed.), Handbook of Multivariate

Experimental Psychologv. Chicago: Rand MceWally, 1966.

Chein, I. Behavior theory and the behavior of attitudes.

Psychological Review, 1948, 55, 175-188.

Cook, T.D. & Campbell, D.T. The design and conduct of quasi-
experiments and true experiments in field settings. In

M.D. Dunnette (Ed.), Handbook of Industrial and

Organisational Research. Chicago: Rand McMNally, 1975.




oh1

Cook, T.D. & Flay, B.R. The temporal persistence of
experimentally induced attitude change: An evaluative

review. To appear in L. Berkovwitz (Ed.) Advances in

Experimental Social psychology, New York: Academic
Press, forthcoming 1977. .

Darroch,; R.K. Attitudinal variables and perceived group
norms as predictors of behavioral iﬂtentions and
'behavior in the signing of photographic releascs.
Unpublished doctoral dissertation, University of Illinois,
1971,

Davidson, A.R. The prediction of family planning intentions,
Unpublished doctoral dissertation, University of Illinois,
1973.

Davidson, A.R., & Jaccard, IJ. Population psychology: A

ew look at an old protlem. Journal of Perconality and

Social Psychology, 1975, 31, 1073-1082,

De Fleur, M.L., & Vestie, F.R. Verbal attitudes and overt
acts: An experiment on the salience of "attitudes.

American Sociclogical Review, 1958, 23, 667-673.

Deutsch, M. The effect of motivational orientation upon

threat and suspicion. Human Relations,_1960, 13, 123-139

)

DeVries, D.L. & Ajzen, I. The relationship of attitudes an-
normative beliefs to cheating in college. Journal of

Social Psychology, 1971, 83, 199-207

Doob, L.W. The behavior of attitudes. Psychological Review.
1947, 54, 135-156.

Draper, MT.R., & Smith, H, Applied Regression Analysis.

New York: Wiley, 1966.
Dulaﬁy, D.E. Hypotheses and habits in verbal "operant
conditioning", Journal of Abnormal and Social Psychology,

1961, 63, 251-263.

Dulany, D.E. The separable effects of the information conveyed
by a reinforcer. Paper read at the Psychonomic Society
meetings, 1964.

Dulany, D.E. Awareness, rules, and propositional control: A
confrontation with S-R behavior theory. In D. Horton
and T. Dixon (Eds.), Verbal Behavior and $-R Behavior
Theory. Englewood Cliffs, N.J.: Prentice-llall, 1968,

PP. 340-387.




Dulany, D.E., & O'Connell, D.C. Does partial reinforcement
dissociate verbal rules and the behavior they might be

Presumed to control? Journal of Verbal Learnina and

Verbal Behavior, 1963, 2, 361-372

Dulany, D.E., Schwartz, S.; & Walke¥; C. Why thé informational
and distributional parameters of reinforcement interact.
Paper read at the Psychonomic Society meetings, 1965,

Edwarde, W. The theory of decision making. Pesychological

Bulletin, 1954, 51, 380-417.

Edwards, W. Behavioral decision theory. Annual Review of

Psychology, 1961, 12, 473-498

Ehrlich, H.J. Attitudes, behavior and the intervening

variables. Anerican Sociologist, 1969, 4, 29-34

Farrar, D.E., & Glauber, R.R. Multicolinearity in regression
analvsis: The problem revisited. Review of Eccnomics

and Statistics, 1967, 49, 92-107.

Feigl, H., & Brodbeck, M. Readings in the Philosophy of

Science.” New York: Appleton~Century-Croft, 1953,
Festinger, L. Behavioral support for opinion change. Public

-Opinion Quarterly, 1964, 28, 404-417.

Fishbein, M. An investigation of the relationships between
beliefs about an object and the attitude toward that

object. Human Relations, 1963, 16, 233-240

Fishbeiny, M. The prediction of interpersonal preferences and
group member satisfaction from estimated attitudes.
Journal of Personality and Social Psychology, 1965, 1,
663-667.

Fishbein, M. Sexual behavior and propositional control.

?aper read at the Psychonomic Society meetings, 1966,
Fishbein, M. A consideration of beliefs and their role in
attitude measurement. In M. Fishbein (1967d), pp 257-
266, (a).
Fishbein, M. A behavior theory approach to the relations
between beliefs about an object and the attitude toward the
object. In M. Fishbein (1967d) pp. 389 400, (b).



243

Fishbein, M. Attitude aad the prediction of behsvior. In
M. Fishbein (19674), pp 477-492. (c).
Fishbein, M. Readings in Attitude Theory and Measurement.

few York: Wiley, 1967. (d).

Fishbein, M., & Ajzen, I. Attitudes toward objects as
predictors of single and multiple behavioral criteria.

Psychological Review, 1974, 81, 59-74.

Fishbeirn, ., & Ajzen, I, Belief, Attitude, Intention, and

Behav o1 An Introduction to Theory and Research.

reading, YMass: Addison-VWesley, 1975,

Fighbtein, 1., Ajzen, T., Landy, E., & Anderson, L.R.
Attitudinal variables and behavior: Three empinical
studie; and a theoretical reanalysis. Technical Report
s 70-9, ARPA Order 454, Contract 177-473 NOCOI4-67-
A0103-0Ci13. Seattle: University of Washington, 1970.

Fisiibe'u, M., & Coombs, '.S. Basis for decision: An Attitudinal
analvsis of voting behavior. Journal of Applied Psvchology,

,‘1)74, _4_7 45-1 24~

Freedran, J.L., Carlsmith, J.M. & Sears, D.O. Social Psycholodgv.

Dngloweod Cliffs, N.J.: Prentice-Hall, 1970.

Glaszsmani, M. The effects of personality and demographic
factors on the formation of attitudes toward convenience
socts.  Unpublished master's thesis, Uﬁiversity of Illinois,
1977«

Glaseman, Me, & Birchmore, M. The relationship between subjective
roria and normative beliefs. Unpublished manuscript,
University of Illinois, 1%74.

Green, J.A. Attitudinal and situational determinants of

intended behavior toward blacks. Journal of Personality

and Social Psycholoagy, 1972, 22, 13-17.

Cordon, R.A. Issues in multiple regression. American Journal

of Sociology, 1968, 73, 592-616.

Guilford, J.P. Fundamental Statistics in Psychology and

Education. TFourth edition. New York: McGraw-Hill, 1965,
Guilford, J.P. Factors and Fastors of Personality. Psychological

Bulletin, 1975, 82, 802-814.




2l

Hornick, J.A. Two approaches to individual differences in
an expanded prisoner’s delimma game. Unpublished
master's thesis, University of Illinois, 1970.

Jaccard, J.J. & Davidson, A.R. Toward an imderstanding
of family planning behaviors: An initial investigation.

Journal of Applied Social Psychology, 1972, 2, 228-235,

I.B.M. 1139 Statistical System Users Manual. New York:

Irterrational Business Machines Corporation, 1967.
Jolliffe, I.7T. TDscarding variables in a principal component

sihaiysis. I: Artifical data. Applied Statistics

(Jeurnal of the Royal Statistical Socilety, Series C.)
1972, 27, 160C-173.
Jélliffe, T.7. Discarding variables in a principal

component analysis. II: Real Data. Applied Statistics

-

(Journal of the Royal Statistical Society, Series C.)
1573, 22, 21-31,

Kahn, I.A., The organisation of attitudes toward the Negro as
a furction of education. Psychological Monographs,

1951, 65, No 13 (whole No. 330).

Xaiser, “4.F. The application of electronic computers to

factor analysis. Educational and Psychological

Measurement, 1960, 20, 141-151.

Kenny, D-A. Cross-lagged panel correlation: A test for

cpuriousness. Psychological Bulletin, 1975, 32, 887-903.

Xerlinger; F.A. & Pedhazur, E.J. Multiple Regression in

pehavioral Research. HNew York: Holt, Reinhart,

Winston, 1973.

King, G.W. & Jaccard, J.J. The relation between behavioral
intention and attitudinal and normative variables.
Paper presented at the Speech Communication Association,
New York, 1973.

Krech, D., & Crutchfield, R.S. Theory and Problems in Social
Psychology. New York: McGraw-Hill, 1948,

Xrech, D., Crutchfield, R.S., & Ballachey, E.L. Individual
in Society. New York: McGraw-Hill, 1562,



2ks

Kutner, B., Wilkins, C., & Yarrow, P.R. Verbal attitudes
and overt behavior involving racial prejudice. Journal

of Abnormal and Social Psvchology, 1952, 47, 649-652,

Lanbert, W.W., & Lambert, W.E. Social Psychology. Englewood

Cliffs, N.J.: Prentice-Hall, 1964.

LaPiere, R.T. Attitudes vs. actions. Social Forces, 1934,
13, 230-237.

Lerner,; i. (ﬁd.), Cause and Effect. New York: Free Press,
1969,

Linn, L.S. Verbal attitudes and overt behavior: A study of

racial discrimination. Social Forces, 1965, 44, 353-364.

Mann, J.H. The relationship between cognitive, affective
and behavioral aspects of racial prejudice, Journal

of Social Psvchology, 1959, 49, 223-228.

McArdle, j.53. Positive and negative communications and
subsequent attitude and behavior change in alcoholics,.
Unnublished doctoral dissertation, University of
Iilineis, 1972.

M:Guire, W.Jj. Personality and susceptibility to social
inf-uence. In E.F. Borgatte and W.W. Lambert. (Eds.),
Heaudbook of Personality theory and Research. Chicago:

Rand Mclally, 1968, pp. 1130-1187.

McGrire, W.J. The nature of attitudes and attitude change.

Tn G. Lindzey and E. Aronson (Eds.), The Handbook of

Social Psychology, 2nd ed., Vol 3, Reading, Mass:
/\’;d.d..."ofl-'\'!\‘fsley’ 1 969’ ppn1 36—314~
Nie, N.H., Hull, C.H., Jenkins, J.G., Steinbrenner, K., &

Bent, D.H. SPSS: Statistical Package for the Sccial

Sciences, Second Edition. New York:McGraw-Hill, 1975.

Nie, N.H., Bent, D.H., & Hull, C.H. SPSS: Statistical

Package for the Social Sciences. New York:McGraw-Hill,

1970.

Newcomb, T.M., Turner, R.H., & Converse, P.E. Social

Psychology. lew York: Holt, Rinehart, and Winston, 1964.

Ostrom, T.M. The relationship between the affective,
behavioral, and cognitive components of attitude.

Journal of Experimental Social Psychology, 1969; 5, 12-30.




246

Owens, W.A. Toward one discipline of scientific psychology.

Psychological PBulletin, 1968, 23, 782-785,

Peak, H, Attitude and motivation. In M.R. Jones (Ed.),

‘Hebraska Symposiuwm on Motivation, 195%. Lincoln:

University of lebraska Press, 1955, pp. 149-138,
Platt, J.R. Strong Inference, Science, 1964, 146, 347-353
Also in J.R. Platt, The Step to Man. New York: John

Wiles & Sons, 1966.

Popper, K.k The Logic of Scientific Discovery. London:

[luichinson, 1965,
Popper, ¥.R. Objective Xnowledge. Oxford: Clarendon Press,
1972.

Russell, . History of Western Philcsophy. .New York: Simon

& Schulster,1945.

Rokeach, M., & Mezei, L. Race and shared belief as
faciors in social choice. Science, 1966, 151, 167-172.

Rosenterd, M.J. Cognitive structure and attitudinal affect.
Journzl of Abnormal and Social Psychology, 1956, 53
367-372.

Rosenbery, M.J. An analysis of affective-cognitive consistency.
Y

In C. 1. Hovland and M.J. Rosenberg (Eds.),.ézﬁitudg

Organication and Change. New Haven: Yale University

r

Precs, 1960, pp. 15-34,
Rosenberg, M.J., & Hovland, C.I. Cognitive, affective, and
belavioral components of attitudes. In C.I. Hovland

nd M.J. Kosenberg (Eds.), Attitude Organisation and

(hange. New Haven: Yale Unriversity Press, 1960,
PP. 1"149
Saenger, G., & Gilbert E, Consumer reactions to the

integration of Negro sales personnel. International

Journal of Opinion Attitude Research, 1950, 4, 57-76

Schwartz, S. Trial-by-trial analysis of processes in simple
and disjunctive concept attainment taskse Journal of

Experimental Psychology, 1966, 72, 456-465.




ol

Schwartz, S.H. WMoral Decision making and behavior. In J.

Macauley and L. Berkowity (Eds.), Altruism and

Helping Behavior. New York: Academic Press, 1970.

Schwartz, S.H.; & Tessler, R.C. A test of a model for
reducing measured attitude-behavior discrepencies.
Journal of Personality and S&cial Psychology, 1972, 24,
225-236.

Secord, P.F., & Backman, C.W. Social Psvychology. WNew York:

McGraw-Hill, 1964,

Shgrif, M., & Cantril, H. The psycholcgy or 'attitudes':

I. Psychological Review, 1945, b2, 295-319.

Sherif, M., & Cantril, H. The psycholocy of fattitudes':

1I. DPsychological Review, 1946, 53, 1-24.
Simon, H.A. Spurious correlations: A causal interpretation.
Journal of the American Statisticel Acsociation, 1954, 49.

467-479.

Simon, H.A. Models of Man. WNew York: John Wiley & Soms, 1957.

Smith, M.B. The personal setting nf public opinions: A

study of attitudes toward Russia. Public O pinion

N

Quarterly, 1947, II, 507—523.

Smith, E.W.L., & Dixon, T.R. Verbal conditioning as a
function of race of the cxyerimenter and prejudice of
the subject. Journal of Ercerimental Social Psvcholoay,
1968, 4, 285.-3071.

Snedecor, G.W., & Cochran, W.(G. Statistical Methods.

(6th ed.). Ames, Ia: Towa Si~te University Press, 1967.

Stanley, J.C. Discussion at a psychology department seminar,
University of Vaikato, 1974.

Super, D.E. The biographical inventory as 2 method for
describing adjustment and predicting success. Rulletin
de 1'Association Tnternationale de Psychologie Appliquée,
1969, 9, 18-39.

Tarter, D.E. Toward prediction of attitude-action disaepancy.

Social Forces, 1969, 47, 398-405.

Thurstone, L.L. The measurcment of attitudes., Journal of

Abnormal and Social Psvchology, 1931, 26, 249-269.




248

Triandis, H.C. Exploratory factor analysis of the behavioral

compornient of Social attitudes. Journal of Abnormal

and Social Psvchology, 1964, 68, 420-430,

Triandis, H.C. Towards an analysis of the components of
interpersonal attitudes. In C,W. Sherif and M. Sherif

(Eds.), Attitudes, Gao Involvement and Chandge.

Wew York: Wiley, 1967, pp 227-270.

Varner , L.G., & De Fleur, M.L. Attitude as an interactional
conceplt : Socjal constraint and social distance as
intervening variables between attitudes and action.

American Sociological Review, 1969, 34, 153-169.

Yerts, C.L., & Linn; R.L. Path analysis: Psychological

examples. Psychological B ulletin, 1970, 74, 193-212.

Wicker, A.W. Attitudes vs. actions: The relationship of
. verbal and overt behavioral responses to attitude

objects. Journal of Social Issues, 1969, 25, 41-78.

Wicker, A.WV. An examination of the "other variables"
explanation of attitude-behavior inconsistency.
Journal of Personality and Social Psvcholoay, 1971,

19,18-30.

Wold, H. Causal inference from observational data: A
review of ends and means. In M. Wittrock and D.VWiley

(Eds.), The Evealuation of Instruction : Issues and

Problems. New York: Holt,Rirehart and Winston, 1970.
Wold, H., & Jureen, L. Demand Analysis. New York: Wiley,
1953.

Wright, S. Correlation and cauwsation. Journal of

Agricultural Recearch, 1921, 20, 557, 585.

Wriéht, S. The method of path coefficients. Amnals of

Mathematical Statistics, 1934, 5, 161 ~215.

Wright, S. Path coefficients and path regressions:
Alternative or complementary concepts. Biometrics,
1960, 16, 189-202.

Zajonc, R.B. Structure of the cogniiive field. Unpublished

Doctoral dissertation, University of Michigan, 1954.



	1976_Flay-0001
	1976_Flay-0002
	1976_Flay-0003
	1976_Flay-0004
	1976_Flay-0005
	1976_Flay-0006
	1976_Flay-0007
	1976_Flay-0008
	1976_Flay-0009
	1976_Flay-0010
	1976_Flay-0011
	1976_Flay-0012
	1976_Flay-0013
	1976_Flay-0014
	1976_Flay-0015
	1976_Flay-0016
	1976_Flay-0017
	1976_Flay-0018
	1976_Flay-0019
	1976_Flay-0020
	1976_Flay-0021
	1976_Flay-0022
	1976_Flay-0023
	1976_Flay-0024
	1976_Flay-0025
	1976_Flay-0026
	1976_Flay-0027
	1976_Flay-0028
	1976_Flay-0029
	1976_Flay-0030
	1976_Flay-0031
	1976_Flay-0032
	1976_Flay-0033
	1976_Flay-0034
	1976_Flay-0035
	1976_Flay-0036
	1976_Flay-0037
	1976_Flay-0038
	1976_Flay-0039
	1976_Flay-0040
	1976_Flay-0041
	1976_Flay-0042
	1976_Flay-0043
	1976_Flay-0044
	1976_Flay-0045
	1976_Flay-0046
	1976_Flay-0047
	1976_Flay-0048
	1976_Flay-0049
	1976_Flay-0050
	1976_Flay-0051
	1976_Flay-0052
	1976_Flay-0053
	1976_Flay-0054
	1976_Flay-0055
	1976_Flay-0056
	1976_Flay-0057
	1976_Flay-0058
	1976_Flay-0059
	1976_Flay-0060
	1976_Flay-0061
	1976_Flay-0062
	1976_Flay-0063
	1976_Flay-0064
	1976_Flay-0065
	1976_Flay-0066
	1976_Flay-0067
	1976_Flay-0068
	1976_Flay-0069
	1976_Flay-0070
	1976_Flay-0071
	1976_Flay-0072
	1976_Flay-0073
	1976_Flay-0074
	1976_Flay-0075
	1976_Flay-0076
	1976_Flay-0077
	1976_Flay-0078
	1976_Flay-0079
	1976_Flay-0080
	1976_Flay-0081
	1976_Flay-0082
	1976_Flay-0083
	1976_Flay-0084
	1976_Flay-0085
	1976_Flay-0086
	1976_Flay-0087
	1976_Flay-0088
	1976_Flay-0089
	1976_Flay-0090
	1976_Flay-0091
	1976_Flay-0092
	1976_Flay-0093
	1976_Flay-0094
	1976_Flay-0095
	1976_Flay-0096
	1976_Flay-0097
	1976_Flay-0098
	1976_Flay-0099
	1976_Flay-0100
	1976_Flay-0101
	1976_Flay-0102
	1976_Flay-0103
	1976_Flay-0104
	1976_Flay-0105
	1976_Flay-0106
	1976_Flay-0107
	1976_Flay-0108
	1976_Flay-0109
	1976_Flay-0110
	1976_Flay-0111
	1976_Flay-0112
	1976_Flay-0113
	1976_Flay-0114
	1976_Flay-0115
	1976_Flay-0116
	1976_Flay-0117
	1976_Flay-0118
	1976_Flay-0119
	1976_Flay-0120
	1976_Flay-0121
	1976_Flay-0122
	1976_Flay-0123
	1976_Flay-0124
	1976_Flay-0125
	1976_Flay-0126
	1976_Flay-0127
	1976_Flay-0128
	1976_Flay-0129
	1976_Flay-0130
	1976_Flay-0131
	1976_Flay-0132
	1976_Flay-0133
	1976_Flay-0134
	1976_Flay-0135
	1976_Flay-0136
	1976_Flay-0137
	1976_Flay-0138
	1976_Flay-0139
	1976_Flay-0140
	1976_Flay-0141
	1976_Flay-0142
	1976_Flay-0143
	1976_Flay-0144
	1976_Flay-0145
	1976_Flay-0146
	1976_Flay-0147
	1976_Flay-0148
	1976_Flay-0149
	1976_Flay-0150
	1976_Flay-0151
	1976_Flay-0152
	1976_Flay-0153
	1976_Flay-0154
	1976_Flay-0155
	1976_Flay-0156
	1976_Flay-0157
	1976_Flay-0158
	1976_Flay-0159
	1976_Flay-0160
	1976_Flay-0161
	1976_Flay-0162
	1976_Flay-0163
	1976_Flay-0164
	1976_Flay-0165
	1976_Flay-0166
	1976_Flay-0167
	1976_Flay-0168
	1976_Flay-0169
	1976_Flay-0170
	1976_Flay-0171
	1976_Flay-0172
	1976_Flay-0173
	1976_Flay-0174
	1976_Flay-0175
	1976_Flay-0176
	1976_Flay-0177
	1976_Flay-0178
	1976_Flay-0179
	1976_Flay-0180
	1976_Flay-0181
	1976_Flay-0182
	1976_Flay-0183
	1976_Flay-0184
	1976_Flay-0185
	1976_Flay-0186
	1976_Flay-0187
	1976_Flay-0188
	1976_Flay-0189
	1976_Flay-0190
	1976_Flay-0191
	1976_Flay-0192
	1976_Flay-0193
	1976_Flay-0194
	1976_Flay-0195
	1976_Flay-0196
	1976_Flay-0197
	1976_Flay-0198
	1976_Flay-0199
	1976_Flay-0200
	1976_Flay-0201
	1976_Flay-0202
	1976_Flay-0203
	1976_Flay-0204
	1976_Flay-0205
	1976_Flay-0206
	1976_Flay-0207
	1976_Flay-0208
	1976_Flay-0209
	1976_Flay-0210
	1976_Flay-0211
	1976_Flay-0212
	1976_Flay-0213
	1976_Flay-0214
	1976_Flay-0215
	1976_Flay-0216
	1976_Flay-0217
	1976_Flay-0218
	1976_Flay-0219
	1976_Flay-0220
	1976_Flay-0221
	1976_Flay-0222
	1976_Flay-0223
	1976_Flay-0224
	1976_Flay-0225
	1976_Flay-0226
	1976_Flay-0227
	1976_Flay-0228
	1976_Flay-0229
	1976_Flay-0230
	1976_Flay-0231
	1976_Flay-0232
	1976_Flay-0233
	1976_Flay-0234
	1976_Flay-0235
	1976_Flay-0236
	1976_Flay-0237
	1976_Flay-0238
	1976_Flay-0239
	1976_Flay-0240
	1976_Flay-0241
	1976_Flay-0242
	1976_Flay-0243
	1976_Flay-0244
	1976_Flay-0245
	1976_Flay-0246
	1976_Flay-0247
	1976_Flay-0248
	1976_Flay-0249
	1976_Flay-0250
	1976_Flay-0251
	1976_Flay-0252
	1976_Flay-0253
	1976_Flay-0254
	1976_Flay-0255
	1976_Flay-0256
	1976_Flay-0257
	1976_Flay-0258
	1976_Flay-0259
	1976_Flay-0260
	1976_Flay-0261
	1976_Flay-0262
	1976_Flay-0263

