
INERTIA IN COGNITIVE PROCESSES; THE 
ROLE OF ACCUMULATED INFORMATION IN ATTITUDE CHANGE 

JOHN SALTIEL 
Montana State University 

JOSEPH WOELFEL 
Michigan State University 

Research evidence is presented to support a new and simple theory of attitude formation 
and change. This theory posits that the attitude of any individual converges overtime on 
the arithmetic mean of the attitude-pertinent information received by the individual. 
Consequently, the stability of an attitude is dependent on the number of messages out of 
which that attitude was formed. This formulation also implies that the emotional state or 
feelings of an individual and the degree of heterogeneity of influences to which he or she 
was exposed are unrelated to attitude change. Using a multi-stage, multi-time proce­
dure, and instruments designed to detect and measure interpersonal influence, data 
provided by 135 high school students over a six-month interval support these hypoth­
eses. 

While the notion that cognitive processing of 
information may be too complex and unpredictable 
to be represented by a few simple quantitative laws 
or principles remains a suspicion even among some 
social scientists, the last decade of empirical re­
search has produced many cases in which some of 
these processes have been described quite accu­
rately with very simple quantitative formulations. 
Cliff (1972), for example, asked 31 subjects to 
estimate the favorability of 10 adjectives describing 
personality traits on a series of nine point scales. 
Subjects also rated the favorableness of all possible 
pairs of these adjectives on the same scales. Cliff 
found that the favorability of the pairs of adjectives 
could be predicted very accurately by the average 
favorability of the two component adjectives, for 
example, 

(1) 

where 

al = the favorableness of the first adjective, 
a2 = the favorableness of the second adjective, 
a12 = the favorableness of the pair taken together. 

On the average, 96 percent of the variance in the 
favorability score of the pairs was accounted for by 
the simple average of their components. Monotonic 

transformations to account for potential curvilinear­
ity were able to explain on the average only .025 
additional percent of the variance. 

In a more complex survey design, Woelfel and 
Haller (1971) measured the status aspirations (i.e., 
levels of education and occupational prestige to 
which subjects aspire) of a set of 99 high school 
students, and showed that about half of the variance 
in these expectations could be accounted for by the 
average status expectations of a set of indepen­
dently identified "significant others" with whom 
the respondents reported communicating. In a study 
of the determinants of marijuana use, Woelfel and 
Hernandez (1972) found that 86 percent of the var­
iance in rate of marijuana use by 341 U.S. and 
Canadian college students could be accounted for 
by a weighted average of the information about 
marijuana they reported having received. In this 
same vein, Reeves (1974) found that nearly half the 
variance in the extent to which young children see 
TV characters as real or fantasy can be accounted 
for by a weighted average of the opinions of a subset 
of their significant others. Woelfel, Woelfel, Gil­
ham, and McPhail (1974) have similarly shown that 
64 percent of the variance in attitudes toward French 
Canadian Separatism can be accounted for by a 
weighted average of messages received from media 
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and interpersonal communications controlling for 
selected sociostructural variables, and Fink (1975) 
has demonstrated that a similar model accounts very 
well for the contagion of embarrassment. Mettlin 
(1973), using a design similar to that of Woelfel and 
Haller (1971) reported that the same general model 
accounts well for rate of cigarette smoking. 

Many other such studies might be cited (e.g., 
Anderson, 1974; Woelfel & Saitiel, 1974) but these 
suffice to indicate the promise of the hypothesis that 
the attitudes, beliefs, or other cognitive structures 
of individuals may well be relatively simple quan­
titative aggregates of information received by those 
individuals from diverse sources. Much of this re­
search has been summarized recently by Woelfel 
and Saltiel (1974) and by Anderson (1974), who 
argues that the integration of individual cognitive 
elements into a generic whole generally takes one of 
five algebraic forms: adding, subtracting, averag­
ing (weighted and unweighted), multiplying, and 
dividing. While Anderson finds it useful to consider 
these five algebraic combination rules separately, 1 

all of them can be seen readily to be special cases of 
the more general form of the first degree polynomial 

(2) 

where y = the resultant cognitive aggregate 
Xl,X2 = two individual cognitive components 

(or messages received by an individual) 
Ul = a weighting factorgiving the net effect of 

the ith term of the polynomial, i.e., the 
partial slope 

which, of course, is simply the familiar linear re­
gression model with the interaction term U3XtX2 
specifically considered. Which of Anderson's five 
combination rules applies in any empirical situation 
is given by the pattern of coefficient values in (2),2 
but unfortunately, Anderson provides no rigorous 
hypotheses about the conditions under which one 
pattern of coefficients should prevail over another. 
He calls the process whereby the coefficients are 
empirically fitted (by regression techniques) to the 
datafunctional measurement, and advocates it as an 
appropriate technique (Anderson, 1974). 

It is quite possible (and follows implicitly from 
Anderson's notion of functional measurement) to 
interpret these coefficients themselves as substan-

tive variables whose functional relations may be 
explained theoretically. Consider equation (3), for 
example, which depicts the simple situation where 
an individual whose attitude toward a topic is given 
by at is in receipt of a message advocating a position 
toward that topic given by a2. The new attitude, a3, 
is assumed to be a weighted aggregate of the old 
attitude (at) and the new message (a2) 

(3) 

In equation (3) the coefficient Ul represents the net 
weight or effectiveness of the old attitude in estab­
lishing the new, and U2 represents the net weight or 
effectiveness of the new message. Each of these 
coefficients can be considered a substantive theoret­
ical variable, where Ut represents that quality (or 
those qualities) of the old attitude which resists 
change, and U2 that quality (or those qualities) of the 
message which produces change. The values of the 
coefficients as estimated empirically in the regres­
sion equation may be taken as the values of those 
variables in that context. 3 

While these regression-based estimates may be 
taken as accurate measures of the values of these 
underlying variables, still a theory which makes no 
a priori prediction of their relative values is of very 
limited predictive value. A theory which gave sub­
stantive interpretations to these coefficients and al­
lowed a priori predictions of their values would be 
desirable. 

Theory: 

Let us assume for the moment a simple hypothet­
ical attitude formation situation in which an indi­
vidual who has no prior attitude toward the topic in 
question receives a set of n independent messages, 
each one of which is assumed to be equally' 'effec­
tive" (i.e., each message is delivered by a source 
whose credibility is equal to each other source) and 
each of which represents some point along a UnI­
dimensional attribute representing the attitude do­
main. Since the individual is presumed to have no 
prior attitude toward the phenomenon in question, 
no term representing the old attitude is needed, and 
the model may be represented by equation (4). 
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Since we have further assumed all messages to be 
independent and equally effective, U1 = U2 = .. , = 
Un, and each message may be assumed to account 
for l/nth of the total effect, giving U1 = U2 = 

Un = l/n, and thus 
n 

(5) a1 = ~ 1=1 ml+ n 

Equation (5) shows clearly that, under these con­
straints, the resultant attitude will be the arithmetic 
mean of all positions proposed by the n messages. 
Such a view is consistent with most balance or 
cognitive consistency models, (Heider, 1946; Fes­
tinger, 1957; Bruner, 1958) since the mean is an 
ideal balance point, given that it has the property 

(6) 
~n _ 
L,; 1=1 (XI - X) = 0 

that is, deviations from the mean sum to zero. 
If we designate the attitude formed under these 

circumstances as a1 and assume the individual then 
receives p additional messages mn +1, mn+2, 

... mn+p , again under the same constraints, these 
new messages would result in a second attitude 
which is also the average of those messages, i.e., 

~ m+p 
(7) a2 = L,; l=n+1 m) I> 

Of central concern is the result of the aggregation 
of these two attitudes ao and a1' Under the same 
constraints, this aggregate or resultant attitude a3 is 
given by 

(8) 
~ n n+p 

a3 = L,; 1=1 ml + ~ l=n+1 ml / n+p 
= na1 +pa2/n+p 
= n/n+p a1 + P/n+p a2 

In its final form, equation (8) is instructive because 
it shows that the relative contribution of each of the 
two sets of message a1 and a2 is given by the relative 
sizes of the coefficients n/n+p and p/n+p. Each of 
these coefficients, in tum, represents the ratio of the 
number of messages in each set to the overall total 
number of such messages. 

If we arbitrarily consider a1 to represent the at­
titude resulting from the set of messages mh m2, 
... mn received prior to some time t1, and a2 the 
average value of those messages received after that 
time, then equation (8) implies that the resistance to 
change of the old attitude will be a function of n, the 
number of messages out of which it was formed, 

and the effectiveness of the new set of messages a2 
will be a function of the number of such messages, 
p. 

Substituting this work into equation (3) yields 

(9) U1 = n/ n+p, U2 = PI n+p 

These results can easily be generalized to s 
sources as 

(10) UI = n/s, 

where UI = the coefficient of the ith information source, 
nj = the number of messages in the ith source, 
s = the number of messages from all sources. 

The results of this work, therefore, yield a theory 
which gives substantive interpretations to the coef­
ficients in the general linear equation and makes 
quantitative predictions about their values. Without 
too much oversimplification, the theory can be 
stated verbally as follows: Each "unit" of informa­
tion (called here a "message") is assumed to be 
associated with a measurable "inertia" or resis­
tance to change. Thus, the resistance to change of 
any attitude is linearly proportional to the number of 
such units of information accumulated into it. This 
quality of resistance to change is called inertial 
mass. It should be noted as well that it is not neces­
sary to assume the val ue of the inertial mass of each 
unit of information to be the same, although we 
have done it here for simplicity of exposition. 
Techniq ues for the measurement of the inertial mass 
of different units of information are given in Woel­
fel and Hernandez (1972). 

While simple, quantitative and apparently 
reasonable, these hypotheses are at variance with 
those theories that rest in a psychologically gratify­
ing state as a cause for behavior (see Roloff, 1974). 
The theory presented here implies that such vari­
ables as the degree of satisfaction or dissatisfaction 
with which an individual views an attitude he or she 
holds are unrelated to the likelihood that the attitude 
will change. As a hypothesis, then, it may be stated: 
the amount of attitude change over a time interval t1 
- to is not dependent on any emotional state or 
feeling of the individual prior to or during the inter­
val. 

Furthermore, since the equations make no refer-
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ence to the variance around the mean, the 
homogeneity or heterogeneity of the influences to 
which an individual has been exposed has no conse­
quences for the stability of an attitude. This predic­
tion diverges from those theories that assume that 
homogeneous influences tend to produce rigid, 
dogmatic attitudes which resist change (Adorno, 
1950; Rokeach, 1960), while heterogeneous pat­
terns of influence conduce toward flexibility and 
change. Again, this may be expressed as a 
hypothesis: the amount of attitude change over a 
time period tl - to is not dependent on the 
heterogeneity of the influences forming the attitude 
prior to to. 

This study presents research findings bearing di­
rectly upon these hypotheses. 

METHOD 

The Variables 

1. The dependent variable-attitude change over 
time (Xl) 

Since the theory assumes that rate of attitude 
change for a given force is inversely proportional to 
the number of messages out of which the original 
attitude was formed. the dependent variable in this 
study is the absolute amount of attitude change over 
time. The attitude used for study is degree of inte­
gration with American societal values. The concept 
of value integration refers to the varying degrees of 
valuation an individual places on those objects that 
are presumably meaningful to all segments of the 
population, whether they accept or reject them 
(Falding. 1965). In this research. the degree of 
value integration was measured by a 17-item. 
Likert-type scale that was designed to measure at­
titudes toward a selected list of values generally 
considered to be at the core of American ideology 
(Saltiel, 1972). The items were drawn from several 
works which have discussed the dominant themes 
and systems of belief that constitute what can be 
considered the overall pattern of value orientations 
in America (Parsons, 1951; Kluckholn. 1958; Wil­
liams, 1960). These themes include achievement 
and success. efficiency and practicality. progress. 

formal equality. freedom from control. external 
conformity, and science and secular rationality. An 
Alpha coefficient of .74 was obtained. which is 
typical for measures of concepts of this type. 

This scale was administered twice to the same 
sample of high school students over an interval of 
six months. The absolute value of the difference of 
the scale scores was taken as the measure of attitude 
change. 

2. Number of messages (Xs) 
The measurement of the number of messages that 

went into the original attitude implies a procedure 
whereby the exact significant others for the sample 
of individuals could be detected and the amount of 
information they transmitted could be determined. 
Identification was done with a variant of the Wis­
consin Significant Other Battery (Haller & Woelfel. 
1969. 1971) which identifies the specific influential 
others for an individual's attitude by using each 
item on the attitude scale to cue the respondent to 
think of those persons from whom he or she has 
received information about the object in question. 
The questions were of the form: "Who have you 
talked to about ... ?" Note that the questions do not 
ask individuals whom they like, who influenced 
them. or whether or not the source was credible. 
After naming each other person. the focal individu­
als were asked to report how often they communi­
cated with those others about each object in ques­
tion. An index was then constructed by mUltiplying 
the number of significant others for each individual 
by the average amount of communication the indi­
vidual reported having with all significant others. 
The resulting index is the product of the number of 
persons with whom a respondent has interacted 
about the topic area and the average amount of 
communication he or she reports having had with 
each person. This should consequently provide a 
measure highly correlated with the absolute amount 
of information the individual has received about the 
dependent attitude cluster prior to the onset of the 
research. 

3. Degree of heterogeneity in significant other ex­
pectations (X2 ) 
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This variable refers to the degree of homogeneity 
or heterogeneity of the patterns of influence to 
which each individual has been exposed. Measure­
ment of this variable involves a multi-stage proce­
dure whereby the sources of information for the 
respondent are identified, the expectations of these 
others are measured, and the variability of these 
expectations is determined. Having identified each 
individual's significant others by the procedure out­
lined above, these others were then asked to re­
spond to a mailed questionnaire containing attitudi­
nal items identical to those used for the focal indi­
viduals. Since each focal individual had a variable 
number of significant others, interpersonal influ­
ence was measured, following the theory, by taking 
the mean of those expectations. The heterogeneity 
of expectations was then calculated as the variance 
around that mean. 4 

4. Emotional state and feelings (Xa - Xs) 
This set of variables very generally is intended to 

refer to the degree of satisfaction or dissatisfaction 
the individual feels either toward the attitude speci­
fically or himself or herself in general. 
Operationalizations in this research are two-fold: 
subjective attitude stability and a subjective meas­
ure of stress. 

a. Subjective attitude stability (Xs) 
This variable was measured by two Likert-type 

items that asked how strongly the respondent felt 
about her or his opinion, and how certain she or he 
was about that answer. These two questions were 
asked after each of the 17 attitudinal items and the 
sum of all 34 measures was taken as the index of 
subjective stability. 

As a corollary of this measure, the same variables 
were measured by the same 34 questions for each of 
an individual's significant others. These 34 ques­
tions were summed within each significant other, 
and these sums averaged across all significant 
others for each person. The resulting variable is 
called the average subjective stability of the sig­
nificant others' expectations. (X3) 

b. Index of psychological stress (X4 ) 

Although the theoretical formulation we have 
proposed makes no reference to psychological dis-

order, several current theories of attitude change 
have as their root concepts some psychologically 
gratifying state as a motivation for behavior. In 
order to test the hypothesis that psychological stress 
is unrelated to attitude change, an instrument which 
purports to measure incipient mental illness was 
administered to the focal individuals at the time 
their original attitudes were measured. This instru­
ment, developed by Langner (1962), and modified 
slightly by Mettlin and Woelfel (1975) to improve 
its reliability, contains 22 items which are primarily 
psycho-physiological in nature, but also deal with 
feelings of depression and withdrawal. Although 
this scale is of questionable validity as an indicator 
of psychological illness, it does seem to be related 
to stress (Hough, 1969) which is satisfactory for the 
purposes of this research. 

5. Structural factors (X7 - X12) 

Different locations in social structure differen­
tially expose the individual to various kinds of sig­
nificant others, and to various kinds and amounts of 
information that those others communicate. Such 
variables, in addition to their substantive interest, 
serve as the fixed constants or exogenous variables 
necessary to identify the path-analytic model which 
represents the theory. In this research, sex, age, and 
the SES of an individual's family are considered as 
measures of distinct locations in social structure that 
are relevant for the kinds and amounts of informa­
tion the individual receives. SES was measured as 
the prestige level of the father's occupation as rated 
by the Duncan revision of the NORC scale (Dun­
can, 1961), level offather' s edtlcational attainment, 
and the subjective relative wealth of the family as 
perceived by the respondent. 

Research Design 

The research procedure involved a multi-stage, 
multi-time design. Data were collected from 186 
high school juniors and seniors from a large city in 
Illinois. The particular high school chosen allowed 
for a wide range in SES. The original sample re­
sponded to items measuring the attitudes of the 
focal individuals towards societal values and items 



338 Saltiel and Woelfel 

FIGURE 1. 
Path Diagram Representing 

Alternative Causal Hypotheses in Attitude Change 
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XI-Attitude change 
X2- Variance in significant other's expectations 
X3-A verage subjective stability of significant others 
X.-Stress 
X5-Subjective attitude stability 
X,,-Number of messages 

detecting the exact significant others for each indi­
vidual. Each significant other was then contacted by 
mail and their attitudes toward the same items were 
measured. The final stage involved administering 
the attitude questionnaire to the original student 
sample after an interval of six months. This second 
administration yielded 135 usable cases. The in­
struments identified 1238 significant others of 
whom 58 percent responded to the mailed question­
naire. This provided usable data from 714 signifi­
cant others. 

Quite clearly, the theory assumes that the amount 
of attitude change over time is a function not only of 
the old attitude's resistance to change (X6), but of 
the value and amount of the new information as 
well. While such precise measures are extremely 
desirable, measurement of the receipt of informa­
tion across the attitude change interval was beyond 
the scope of this research. Consequently, the stated 
hypotheses were tested on the assumption that the 
forces for attitude change were randomly distri­
buted across the sample. This assumption is proba-

X~Father's eduqtionai itiVei 
Xs-Perceived family wealth 
X9-Father's occupational prestige 
XtO-Year in school 
Xu-Age 
X12-Sex 

bly only partly true, of" course, and will result in 
reductions of explained variance in the research 
reported here. 

The absence of this variable, furthermore, pre­
cludes testing equation 8 in the form derived. This is 
not a serious drawback, however, as the following 
calculations show: 

First, subtracting at from both sides of (8) yields 

(II) aa-a1 =n/n+p al+ p/ n+pa2 -at 

This manipulation shows clearly that aa - at (the 
amount of attitude change occurring) will converge 
on zero as n becomes large relative to p. Thus we 
can see that n, the number of messages or inertial 
mass of the initial attitude, is inversely related to the 
absolute value I aa - at I of the change in attitude 
over time. 

This reasoning yields the hypothetical model 
shown in Figure 1. Structural factors (X9 - X12) and 
number of messages (X 6) are considered as pre­
determined variables. The primary dependent vari­
able is the absolute amount of attitude change 
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TABLE 1 
Observed Correlations of 12 Attitude Change Variables 

for 135 High School Students 

x" x" x,. 
Sex (X I2 ) 1.00 

Age (Xu) .10 1.00 

Year in School (YR) (X IO) 26 .65 1.00 

Father's Occupation (X~) .07 .08 .07 

Relative Wealth (X~) .06 .11 .06 

Father's Education (X?) .06 .Q2 ~.04 

Number of Me~sages (No) (Xs) .34 II .24 

Respondent'~ Attitude 
Stability (SAS) (X,) ~ 19 ~.Ol ~.O2 

Psychological Stress 
(STRESS) (X,) .lJ .04 .05 

S.D. '" Attitude 
Stability (MSAS) (X,) ~ .06 IS .06 

Variance in S.O. 
Attitude (0501) (X,) 17 .18 12 

Change in Attitude (Xd 
(;\. DVI) .01 .01 ~ .13 

[LlD VI (Xl)]. The other endogenous variables, 
change. Additionally, since we wish to test the 
hypothesis that heterogeneity of expectations, sub­
jective stability, and stress are unrelated to attitude 
heterogeneity of expectations [OS01 (X2)], subjec­
tive attitude stability of the respondent [SAS (X3»), 
mean subjective attitude stability of significant 
others [MSAS (X5»), and psychological stress 
[STRESS (X4»), are treated as temporally prior to 
attitude change, and are measured at t1. Since the 
theory predicts that the resistance to change of an 
attitude is wholly dependent on the number of mes­
sages that went into its formation, we have drawn a 
direct path from number of messages to attitude 
change when controlling for inertial mass, we have 
included direct paths between these variables and 
attitude change in the model. Finally, although a 
more thorough analysis goes beyond the scope of 
this paper, we have completed the model by con­
structing plausible paths from the appropriate ex­
ogenous variables to the four "secondary" en­
dogenous variables, and the paths between these 
endogenous variables themselves. A more thorough 
discussion of the model along with the structural 
equations that describe it is presented below. 

x, 

1.00 

AO 

.71 

08 

05 

.02 

.04 

.26 

~.14 

x, x, x, x, x, x, x, x, 

1.00 

.52 1.00 

04 .06 1.00 

.11 .07 .05 1.00 

~.21 02 .07 ~.15 1.00 

15 .06 ~.08 .16 06 1.00 

~.Ol 17 27 - .17 .08 .10 1.00 

~ .08 ~Ol ·-.19 .27 .05 .17 ~.02 1.00 

RESULTS 

The zero order correlations among the variables 
are presented in Table 1. Consistent with the theory, 
the correlation between attitude change and inertial 
mass of the attitude is negative and significant (r6.l 
= -. 19) and the correlation between attitude change 
and heterogeneity of influence is zero (r2.1 = -.02). 
Equally interesting, and also predicted by the 
theory, the correlation between stress and attitude 
change is also zero (r4.l = .05). There are, however, 
substantial positive correlations between the 
individual's strength of attitude and. subsequent at­
titude change (r5.l = .27) and the average strength 
of significant others' attitudes and subsequent 
change in the individual's attitude (r3.1 = .17), a 
result predicted neither by conventional theory nor 
by the new. The coefficients (rlO.1 = -.13) and (r9.1 
= -.14) indicate that older children and higher 
status children exhibit somewhat less attitude 
change over time than do their younger and lower 
status peers. 

Interesting as these results may be, they do not 
take into account the many spurious relationships 
possible in the data which may have given rise to a 



340 Saltiel and Woelfel 

TABLE 2 
Standardized Path Coefficients for Equations Represented in Figure 1 

Independent SAS PSYCHSTR MSAS OSOI ~DVI 

Variables (Xs) (X4) (X3) (X2) (Xl) 
p t 

Sex (X 12) 

Age (X11) .03 .09 
YR (X lO) 
F ATHOCCL (X9 ) .18 .60 
WEALTH (X8) 

FATHED (X 7) 

No. of Messages (X6) .25 .83 
SAS (Xs) 
PSYCHSTR (X4 ) -.10 -.10 
MSAS (X3) .34 .25 
OSOl (X2 ) -.66 -.51 
~DVI (Xl) 

zero-order pattern like this one. Much more mean­
ingful, therefore, are the results of the two stage 
least squares path analysis presented in Figure 1 and 
Table 2. 

p 

.17 

-.35 
.14 

-.01 
.18 

.28 

.12 

t P P P t 

.11 .07 .36 .14 1.09 
.24* 1.94 

-.03 -.26 - .14 -.99 
.11 .58 - .38* -1.35 

-.50 - .15 -.92 .32 1.14 
.55 .05 .32 

-.01 .31* 2.27 - .35* -1.34 
.03 .32 .47 .33 .41 

1.25 .91 
.39 .87 1.04 
.21 - .56* -1.29 .42 .41 

paths from the endogenous variables to attitude 
change. Again, as predicted by the theory, none of 
these paths have values significantly different from 
zero. Although these coefficients appear sizable, 
they have large standard errors and overestimate the 

Xl = P12X2 + P14X4 + PlSXS + PIIXS + PlSXS+PlsX9 + P1.10XlO + P12Z 
X2 = P23X3 +P2SXS +P2SXS +P2.1oXlO +P2.12X12 = p2y Y 
X3 = P32X2 +PasXs +P31X7 +P39X9 +P3.nXll +P3.12X12 +P3W W 
X4 = P42X2 +P43X3 +P4sXS +P4SXS +P47X7 +P4SXS +P4.12X12 +P4V V 
Xs = PS2X2 +PS3X3 +PS4X4 +PssXs +PSsXg +PS.llXlI +PsuU 

Xl = Amount of attitude change 
X2 = Heterogeneity of expectations 
X3 = Significant others' subjective attitude stability 
X4 = Psychological stress 
Xs = Ego's subjecti ve attitude stability 
Xs = Number of messages 

Although caution should be exercised in inter­
preting these coefficients, the pattern of findings is 
extremely interesting. The most important finding 
is the path from X6 (Number of messages) to the 
dependent attitude change variable. The value of 
this coefficient is especially impressive when it is 
recalled that we have not measured the new infor­
mation that was transmitted over the time interval. 
Lack of these data is reflected in the large path value 
from the residual. 

A second important set of findings concerns the 
size of the relationships. This is especially true in 

X7 = Father's level of educational attainment 
Xs = Su bjecti ve relative wealth of family 
Xg = Father's occupational prestige level 
XlO= Yearin school 
Xl1 = Age 
X12 = Sex 

the case of the path from STRESS to .iD VI where 
the bias is reflected in the high negative correlation 
(rzv = _.72) between the residuals. Because of this, 
this path was removed from the analysis and a new 
set of coefficients was computed. In this procedure, 
since our primary concern is with the attitude 
change variable, the structural equations for the 
other endogenous variables were not altered. The 
new equation for .iDVI is: 

II Xl = P1.loXlO +P1.sX9 +P1.8XS 
+P1.sXS +PlSXS +P12X2 +plZZ 
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TABLE 3 
Standardized Path Coefficients to Attitude Change (Xl) for Four Structural Models 

Independent I 
Variables p p 

Sex (X12 ) 

Age (Xu) 
YR (X lO) -.14 -.99 -.13 
FATHOCCL (X9 ) - .38 -1.34 -.39 
WEALTH (Xe) .32 1.14 .12 
FATHED (X 7) 

No (Xs) - .35 1.34 -.38 
SAS (Xs) .33 .41 - .11 
STRESS (X4 ) 1.25 .91 
MSAS (X3 ) 

OSOI (X2 ) .42 .41 .95 

The resulting estimates of the path coefficients 
were: 
P!.lO = - .13 (t = -1.08), P1.9 = - .39 (t = -1.56), 
P1.8 = .12 (t = .77), PI6 = - .38 (t = -1.63), 
P1.5 = - .11 (t = - .19), P1.2 = .95 (t = 1. 26) 

Elimination of this path also changes the values 
of the residual correlations as follows: 

ruz = .02, rV2 = - .01, rwz = - .35, ryZ = - .53. 
Examination of these data (particularly the re­

sidual correlation ryZ = -.53) suggested that the path 
value from OSOI to ~DVI was also inflated; conse­
quently, it was removed and another set of coeffi­
cients computed based On the following equation: 
III Xl = PI.IOX IO +P1.9X9 +PI.8Xe +PI.sXS +PIZZ. 

At this point only one path from an endogenous 
variable to attitude change remained (PIS). Again, 
examination of this path value and the residual 
correlations, as summarized in Tables 3 and 4, 
suggested that this path be eliminated as well, par­
ticularly since the residual correlation ruz = + .51 
indicates that the path P12.8 = -.44 is too strongly 
negative. The new coefficients were estimated by 
the following equation: 
IV Xl = P!.loX IO +P1.9X9 +P1.8X8 +P1.6X6 +PIZZ, 
The resulting model contains only paths from the 
exogenous variables to attitude change. Examina­
tion of the coefficients shows that only the path 
from Xs, Number of Messages (No), to attitude 
change is significant. Additionally, all of the re­
sidual correlations are now in the acceptable range. 

A careful examination of the results of these 
procedures reveals that the most satisfactory rep-

II III IV 
p P 

-1.08 -.10 -.93 -.08 -.94 
-1.56 -.12 -1.03 -.12 -1.25 

.77 .03 .26 -.02 - .18 

-1.63 -.13 -1.18 -.16 -1.78 
-.19 -.44 -.97 

1.26 

resentation of the overall pattern of these data is 
accomplished by a model in which attitude change 
is independent of the interrelationships among 
stress, heterogeneity of expectations, individual 
subjective attitude strength, and average subjective 
strength of significant others' attitudes. This result 
is represented in Figure 2, where only those coeffi­
cients directly relevant to the attitude change pro­
cess have been filled in. (The remainder are as in 
Figure 1.) Furthermore, this result is exactly the 
pattern predicted by the theory, and clearly con­
tradicts the key hypotheses drawn from more con­
ventional socio-psychological theory. The only 
significant effect on attitude change consistent with 
the pattern of these data is the inverse relationship 
between the inertial mass of the attitude and its 
subsequent change, a result clearly and uniquely 
predicted by the theory. 

DISCUSSION 
Although causal inferences and generalizations 

to other samples must proceed with extreme caution 
in the case of preliminary studies of complex causal 
phenomena like this one, within this sample: (1) 
attitude change over time was inversely related to 
the amount of information the individual had ac­
cumulated about the attitude in question; (2) attitude 
change over time was not dependent on the specific 
affective feelings the individual had toward the at­
titude or on the generalized emotional state (stress) 
of the individual; and (3) attitude change over time 
was independent of the homogeneity or 
heterogeneity of information about the attitude 
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FIGURE 2. 
Model IV: 

Schematic Representation of a Model of Attitude Stability 

X12~------= 

Xl! 

XIO 

Xs 

which the individual had received. Data were pro­
vided by 135 high school students and 1238 of their 
significant others over a six-month interval. 

Should this pattern of results be borne out in 
subsequent research in other contexts, the implica­
tions for communication theory would be substan­
tial. Most obviously, this research indicates that the 
quantity of information received by an individual is 
at least as important for attitude stability and change 
as its quality or source. Secondly, these data sug­
gest that the affective psychological states typically 
associated with attitude stability and change in 
theoretical work may be of substantially less impor­
tance than has been suspected previously. 

Most important, however, are the dynamic im­
plications of the new theory. Both the theory and the 
research reported here suggest a dynamic view in 
which more or less "massive" attitudes are con­
stantly impacted with information. The rate at 
which the attitude will converge on the average 
value of messages received (others factors equal) is 
an inverse function of the "massiveness" of the 
attitude, which in tum is a function of the amount of 

w 

y 

information out of which the attitude was originally 
constituted, and a direct function of the amount of 
information present in the incoming messages. 
Such a view would account readily for such 
phenomena as the greater attitude flexibility of the 
young as opposed to the old; for the greater ease 
with which the "image" of less well-known politi­
cians may be changed than that of public figures of 
long standing; and in general, for the relative diffi­
culty of changing attitudes central to the 
individual's life compared to those more peripheral. 
At any rate, these findings clearly suggest that the 
true dependent variable for attitudinal studies 
should be the rate of change over time, since at­
titudes are presumed to converge on the (changing) 
mean expectation of others over time, and the rate of 
convergence is given by the magnitude of the force 
and the "massiveness" of the attitude. 

NOTES 

1. Anderson separates these five cases since they refer 
to distinct empirical situations. Thus the adding 
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TABLE 4 
Correlations Between Residuals of Endogenous Variables 

and Attitude Change for Four Structural Equations 

Residuals 

SAS (Xu) 
STRESS (Xv) 
MSAS (Xw ) 

OSOI (Xy) 

I 

-.05 
-.72 
-.16 
-.13 

model might refer to the process of determining the 
value of a basket of commodities when several addi­
tional commodities are added to it. Similarly, a sub­
tracting model might apply to the case in which 
commodities are subtracted from the basket (See 
Anderson, 1974). 

2. Thus, where UI ~ 1, U2 ~ 1 and U3 ~ 0, the model is an 
adding model. Where either UI or U2 ~ -1 and U3 ~ 0, 
the model is subtractive. Where UI ~ U2 ~ 0 and U3 ~ 1, 
it is a multiplying model; where UI ~ U2 ~ 0 and U3 ~ 
either 1/x12 or l/x22, the model is a dividing model. 
Where Ul ~ 1/2, U2 ~ 1/2 and U3 ~ 0, it is an averaging 
model. Of course there is no theoretical reason why 
these coefficients could not take on any real values, 
and they are not restricted to the simple patterns 
listed here. The point is simply to make clear that all 
of Anderson's models are special cases of the general 
model given in (2). 

3. These variables may be considered derived variables 
following Torgerson (1958). The attribution of caus­
ality to the message and/or the attitude in question 
presupposes that competing alternative causal fac­
tors have been controlled. 

4. The variance, i.e., Ii~I(Xi-X)2/n, can be seen as 
the average squared discrepancy between message 
sources and the average of all messages. It might well 
seem that the total discepancy, i.e., Ii~ll (Xi- X) I, 
or possibly Ii~I(Xi-X)2 would be more clearly 
related to psychological stress, and Mettlin & Woel­
fel (1974) report such a finding. In the present case, 
corelations of these variables and stress differ by less 
than .02. 
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