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Abstract

Three studies investigated the role of cognitive balance in the formation of interpersonal attitudes. Experiment 1 found evidence
for balanced triads when participants Wrst formed an attitude about one person, and then learned about this person’s sentiments
about another individual. Interestingly, balanced triads were obtained for both explicitly and implicitly assessed attitudes. Experi-
ment 2 indicated that the pattern of interpersonal relations does not result in balanced triads, when participants Wrst learn about the
relationship between two neutral individuals, and then receive evaluative information about one of the two individuals. In this case,
observed sentiments and evaluative information aVected attitudes in an additive rather than interactive manner. Experiment 3 repli-
cated these Wndings by manipulating valence, observed sentiments, and order of information acquisition in a single study. Taken
together, these results suggest that cognitive balance inXuences the encoding of social information, rather than the retroactive con-
strual of evaluative judgments.
  2005 Elsevier Inc. All rights reserved.
Introduction

If one were to analyze the structure of people’s inter-
personal relations, one would presumably Wnd a very
coherent pattern. This assumption is the major notion of
Heider’s (1958) theory of cognitive balance. SpeciWcally,
Heider argued that people tend to achieve patterns of
interpersonal relations that can be described as balanced
triads. People usually like individuals who are liked by
their friends, but they dislike individuals who are dis-
liked by their friends. Conversely, people tend to dislike
individuals who are liked by people they personally dis-
like, but they like individuals who are disliked by people
they personally dislike. According to Heider, a triad of
interpersonal relations is balanced when it has either no
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or an even number of disliking relations, but it is imbal-
anced when it has an odd number of disliking relations.

The aim of the present research was to investigate the
role of cognitive balance in the formation of interper-
sonal attitudes. Previous research has shown that when
people have an attitude toward one person and learn
about this person’s sentiment about a yet unfamiliar
individual, people usually form an attitude toward the
unfamiliar individual such that the resulting triad is bal-
anced rather than imbalanced (e.g., Aronson & Cope,
1968). Drawing on these Wndings, the main goal of the
present research was to investigate the underlying pro-
cesses of how cognitive balance aVects the formation of
interpersonal attitudes. SpeciWcally, we were interested
in whether cognitive balance aVects the formation of
interpersonal attitudes at the encoding of social informa-
tion, or whether cognitive balance is a guiding principle
for judgment-related processes such as the retroactive
construal of evaluative judgments.
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Attitudes as discounting cues

Useful insights for this question can be drawn from
research on the sleeper eVect in persuasion. The sleeper
eVect describes the delayed increase of the impact of a
persuasive message that is accompanied with a discount-
ing cue, such as a non-credible source (for a meta-analy-
sis, see Kumkale & Albarracín, 2004). For example, an
article on the harmless consequences of smoking may be
condemned as untrustworthy when it is published by a
tobacco company. After a short delay, however, this arti-
cle may nevertheless lead to more positive attitudes
toward smoking even though its source was considered
as non-credible.

An important boundary condition of the sleeper eVect
seems to be the order of message and source information
(Kumkale & Albarracín, 2004). Research by Pratkanis,
Greenwald, Leippe, and Baumgardner (1988), for exam-
ple, has shown that the sleeper eVect occurs only when
recipients receive the discounting cue after the message.
However, the sleeper eVect usually disappears when the
discounting cue is available before the message. This
Wnding indicates that discounting cues inXuence the
encoding of a persuasive message. If the discounting cue
is available before the message, the source and the con-
tent of the message are encoded and stored together, thus
preventing the emergence of a sleeper eVect. If, however,
the discounting cue is provided after the message, source
and message are encoded and stored independently from
one another, thus leading to a dissociation of the two.

Applied to the present question of cognitive balance
eVects in attitude formation, one could argue that a pri-
ori attitudes toward a given individual function like a
discounting cue in the encoding of this individual’s senti-
ments about another target. SpeciWcally, perceivers may
spontaneously interpret a positive (negative) sentiment
exhibited by a positively evaluated source individual as
positive (negative) information about the target, whereas
a positive (negative) sentiment exhibited by a negatively
evaluated source individual may be interpreted as nega-
tive (positive) information about the target. That is, the
evaluative implication of source valence and observed
sentiment would be calculated at encoding in accordance
with the cognitive balance principle. For instance, a neg-
ative attitude toward the source individual combined
with a negative sentiment exhibited by the source would
result in a positive attitude toward the target, and thus in
a balanced three-person triad.

Importantly, however, such encoding-based balance
eVects are possible only when perceivers have an a priori
positive or negative attitude toward the source at the
time they learn about his or her sentiments. If perceivers
have a neutral (or no) attitude toward the source at the
time they learn about his or her sentiments, encoding of
these sentiments cannot diVer as function of a priori atti-
tudes. Hence, the source individual’s sentiments may be
interpreted as positive information about the target
when the source likes the target, but as negative informa-
tion when the source dislikes the target. Most impor-
tantly, if cognitive balance primarily aVects the encoding
of social information (e.g., Hummert, Crockett, & Kem-
per, 1990; Picek, Sherman, & ShiVrin, 1975), subse-
quently formed attitudes toward the source might be
insuYcient to aVect the original interpretation of previ-
ously observed sentiments, and thus to qualify the
already stored evaluation of the target (Srull & Wyer,
1980; Trope & AlWeri, 1997). In other words, newly
formed attitudes toward an unfamiliar target may be
determined by the interaction of a priori attitudes
toward the source and his or her sentiments about the
target when perceivers Wrst form an attitude about the
source and then learn about his or her sentiments about
the target. However, newly formed attitudes may be
aVected by a simple main eVect of observed sentiments,
when perceivers Wrst learn about the source individuals’
sentiment about the target and form a positive or nega-
tive attitude toward the source individual afterwards.

Associative vs. propositional processes

A second goal of the present research was to investi-
gate the inXuence of cognitive balance on explicitly and
implicitly assessed attitudes (Fazio & Olson, 2003).
Drawing on the distinction between associative and rule-
based processes (Gawronski & Strack, 2004; Sloman,
1996; Smith & DeCoster, 2000; Strack & Deutsch, 2004),
one could argue that implicit measures tap low-level
activation processes in associative memory, whereas
explicit measures assess higher-order inferential pro-
cesses of symbolic or propositional reasoning. This dis-
tinction is also relevant for the present question. If
cognitive balance inXuences attitudes at the encoding of
social information, the available information should be
stored in a manner that is already consistent with a bal-
anced triad. In this case, a priori source attitudes,
observed sentiments, and attitudes towards the targets
should result in a balanced triad for both explicitly
assessed propositional evaluations and implicitly
assessed associative evaluations. If, however, cognitive
balance is a guiding principle for the retroactive con-
strual of evaluative judgments, the relevant information
may be stored independently in associative memory, and
thus in a manner that does not reXect a balanced triad.
In this case, balanced triads may emerge only for explic-
itly assessed propositional evaluations, but not for
implicitly assessed associative evaluations.

Experiment 1

The main goal of Experiment 1 was to test the inXuence
of cognitive balance on the formation of interpersonal
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attitudes. For this purpose, participants Wrst formed pos-
itive or negative attitudes toward several “source indi-
viduals” and then learned about these individuals’
sentiments regarding several “target individuals.” After-
wards, participants’ attitudes toward “target individu-
als” were assessed (see Fig. 1). If cognitive balance aVects
the encoding of social information, source valence and
observed sentiments can be expected to have an interac-
tive eVect on participants’ attitudes toward target indi-
viduals, and this interactive eVect should emerge for
both explicitly and implicitly assessed attitudes. If, how-
ever, cognitive balance aVects the retroactive construal
of evaluative judgments, balanced triads may emerge
only for explicitly, but not for implicitly assessed atti-
tudes.

Method

Participants and design
Sixty-two students (47 female) drawn from a volun-

teer pool participated in a study on impression forma-
tion. Participants were paid 6 € (approximately 6 US-$
at that time). Due to a computer error, data from one
paNSrticipant were only partially recorded and were
thus excluded from analyses. The experiment consisted
of a 2 (source valence: positive vs. negative) £ 2
(observed sentiment: likes vs. dislikes) £ 2 (order of atti-
tude assessment: explicit Wrst vs. implicit Wrst) factorial
design, with the Wrst two variables as within-subjects fac-
tors, and the last as a between-subjects factor.

Stimulus material
The stimulus material consisted of pictures of source

and target individuals, which were presented with verbal
information about these individuals. The pictures were

Fig. 1. Schematic representation of triads such as implied by the pres-
ent experiments. P denotes the perspective of the participants, S
denotes “source individuals” for which participants receive positive
and negative information (source valence), and T denotes “target indi-
viduals” for which participants learn whether they are liked or disliked
by a given source individual S (observed sentiment). Participants’ atti-
tudes toward target individuals T served as dependent variable.
selected by pretests, including a total of 30 black-and-
white portrait photographs from Walther (2002). Forty-
four psychology students (35 female) rated the individuals
on the photographs for likeability on scales ranging from
1 (very low) to 9 (very high). The three pictures with the
highest scores were selected for positive source individu-
als; the three pictures with the lowest scores were selected
for negative source individuals. Additionally, four sets of
three neutral target individuals were selected by their ful-
Wllment of the following criteria: mean rating between 4.5
and 5.5; median rating between 4.5 and 5.5; and at least
75% of the ratings being within the range of 4 and 6.

Procedure
Instructions on a computer screen asked participants

to imagine that they have just started a new job in a
company, and hence are interested in getting acquainted
with their new colleagues. Participants were then pre-
sented pictures of six male (source) individuals and a
number of positive or negative statements about these
individuals (e.g., likes to help new colleagues to incorpo-
rate; often insults the secretary). Participants’ task was
to form an impression of these individuals. Picture-state-
ment pairs were randomly presented one-by-one for
7000 ms with an inter-trial interval of 1000 ms. Three
statements were presented for each individual, with
statements being either consistently positive or consis-
tently negative. After this task, participants were asked
to imagine that they were now acquainted with some of
their new colleagues, but that they were still unfamiliar
with others. However, within their Wrst weeks they have
learned a lot about sentiments between their colleagues.
Participants were then presented pairs of already famil-
iar source individuals and yet unfamiliar neutral targets.
Familiar source individuals of positive or negative
valence were presented on the left side of the screen.
Unfamiliar target individuals were presented on the
right side of the screen. Additionally, one of the two sen-
timents “likes” or “dislikes” was presented in the center
of the screen, indicating the sentiment of the source indi-
vidual on the left about the target individual on the
right, as implied by reading direction. Pairs of individu-
als were randomly presented for 4000 ms with an inter-
trial interval of 2000 ms. Participants’ task was to form
impressions of the individuals presented on the screen.
The four picture sets for target individuals were counter-
balanced across the four experimental conditions
implied by source valence (positive vs. negative) and sen-
timent (likes vs. dislikes). Each of the three target indi-
viduals within a given set was paired with each of the
three (positive or negative) source individuals, thus
resulting in a total of nine pairings in each of the four
conditions. The resulting 36 pairings were each pre-
sented three times, implying a total of 108 presentations.
After this task, participants were administered an
explicit and an implicit measure designed to assess
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attitudes toward each of the presented source and target
individuals.

Measures
The explicit attitude measure consisted of likeability

ratings for each of the presented individuals, using scales
ranging from 1 (very low) to 9 (very high). The implicit
attitude measure consisted of an aVective priming task
(Fazio, Jackson, Dunton, & Williams, 1995). Partici-
pants were presented picture primes showing a source or
target individual for 200 ms. Prime pictures were imme-
diately followed by either a positive or negative word
that had to be categorized as positive or negative as
quickly as possible. Picture primes were identical to the
ones used in the impression formation task; positive and
negative words were adapted from Klauer and Musch
(1999). The 18 pictures of the impression formation task
were randomly presented Wve times each with a positive
and a negative word, thus resulting in a total of 180 tri-
als.

Results

Preliminary analyses
Explicitly assessed attitudes toward target individuals

were merged as a function of the four experimental con-
ditions implied by source valence (positive vs. negative)
and observed sentiment (likes vs. dislikes). Attitude indi-
ces were revealed by calculating mean values. Attitude
indices for positive and negative source individuals were
aggregated accordingly. Indices for implicitly assessed
attitudes were calculated by Wrst eliminating error trials
(3.7%), truncating response latencies higher than
800 ms, 1 and then subtracting the mean latency for posi-
tive words from the mean latency for negative words for
each of the six picture prime categories (i.e., positive,
negative, liked by positive, disliked by positive, liked by
negative, and disliked by negative). Thus, higher scores
indicate more positive attitudes. 2 Because order of atti-
tude assessment did not reveal any reliable main or inter-
action eVect, this variable was dropped from all of the
following analyses.

1 Following recommendations by RatcliV (1993), all of the present
analyses were conducted twice: once using a cutoV criterion of 800 ms
without any additional transformation of the data, and once using an
inverse-transformation without implementing an additional cutoV cri-
terion. Analyses with both data sets revealed corresponding signiWcant
eVects. Hence, all of the results reported for Experiment 1 are indepen-
dent of a particular procedure of outlier treatment.

2 Note that our indices of implicit positivity reXect the diVerence be-
tween positive and negative target words given a particular prime type.
Hence, these scores should not be interpreted in an absolute manner
(e.g., a value of zero reXecting a neutral attitude), because response la-
tencies for positive target words may generally diVer from response la-
tencies for negative target words.
Manipulation checks
Submitted to a one-way ANOVA, explicitly assessed

attitudes toward source individuals revealed a highly sig-
niWcant eVect of source valence, F (1,60) D 717.48,
p < .001, �2 D .92. Consistent with the intended manipula-
tion, attitudes were more positive for positive source
individuals than for negative source individuals
(Ms D 7.51 vs. 1.84, respectively). Corroborating the
eVectiveness of the valence manipulation, the same eVect
emerged for implicitly assessed attitudes,
F (1, 60) D 16.93, p < .001, �2 D .22 (Ms D 12.44 vs. ¡13.83,
respectively).

Attitude formation
Submitted to a 2 (source valence) £ 2 (observed senti-

ment) ANOVA, explicitly assessed attitudes toward tar-
get individuals showed a signiWcant main eVect of
valence, indicating that likeability was higher for target
individuals when they were presented with positive
source individuals than when they were presented with
negative source individuals, F (1, 60) D 20.36, p < .001,
�2 D .25. Moreover, a signiWcant main eVect of observed
sentiment indicated that likeability was higher for target
individuals when they were liked than when they were
disliked, F (1, 60) D 9.68, p D .003, �2 D .14. Most impor-
tantly, these main eVects were qualiWed by a highly sig-
niWcant two-way interaction, F (1, 60) D 91.31, p < .001,
�2 D .60 (see Fig. 2). Consistent with the present predic-
tions, attitudes toward targets were more positive when
they were liked than when they were disliked by positive
source individuals. In contrast, attitudes toward targets
were less positive when they were liked than when they
were disliked by negative source individuals.

The same ANOVA on implicitly assessed attitudes
revealed a highly signiWcant two-way interaction,
F (1, 60) D 13.12, p < .001, �2 D .18 (see Fig. 3). Replicating
the pattern obtained for explicitly assessed attitudes,
attitudes toward targets were more positive when they

Fig. 2. Mean values of explicitly assessed attitudes toward target indi-
viduals as a function of the valence of source individuals (positive vs.
negative) and observed sentiment about target individuals (like vs. dis-
like), Experiment 1.
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were liked than when they were disliked by positive
source individuals. In contrast, attitudes toward targets
were less positive when they were liked than when they
were disliked by negative source individuals.

Discussion

Results from Experiment 1 conWrm the assumption that
cognitive balance plays an important role for the forma-
tion of interpersonal attitudes. Consistent with the basic
notion of balance theory (Heider, 1958), source valence
and observed sentiments had an interactive eVect on newly
formed attitudes toward target individuals. Interestingly,
this interactive eVect emerged not only for explicitly, but
also for implicitly assessed attitudes. This Wnding provides
Wrst evidence for the assumption that cognitive balance
aVects the encoding of social information, rather than the
retroactive construal of evaluative judgments.

Experiment 2

The main goal of Experiment 2 was to further investi-
gate the inXuence of cognitive balance on the encoding
of social information. SpeciWcally, we tested whether
source valence and observed sentiments result in a bal-
anced triad even when perceivers learn about the valence
of the source after they learn about the source individ-
ual’s sentiments. If cognitive balance inXuences the ret-
roactive construal of evaluative judgments, attitudes
toward targets should still be determined by the interac-
tion of source valence and observed sentiments. If, how-
ever, source valence inXuences the encoding of observed
sentiment relations, the present order should lead to a
simple main eVect of observed sentiments, such that par-
ticipants show more positive attitudes toward targets
who were liked as compared to targets who were disliked
regardless of the valence of the liking or disliking source.

Fig. 3. Mean values of implicitly assessed attitudes toward target indi-
viduals as a function of the valence of source individuals (positive vs.
negative) and observed sentiment about target individuals (like vs. dis-
like), Experiment 1.
Method

Participants and design
Sixty-two students (41 female) drawn from a volunteer

pool took part in a study on impression formation. Sub-
jects were paid 6 € (approximately 6 US-$ at that time).
The study consisted of a 2 (source valence) £ 2 (observed
sentiment) £2 (order of attitude assessment) factorial
design, with the Wrst two variables being within-subjects
factors, and the last being a between-subjects factor.

Procedure
The procedure of Experiment 2 was largely identical

to Experiment 1, the only exception being that the infor-
mation about the source individuals’ sentiments was
now presented before rather than after the information
about source valence. Moreover, to prevent an inXuence
of a priori attitudes on the encoding of observed senti-
ments, pictures of a priori positive and negative source
individuals were replaced by two sets of three a priori
neutral individuals. The new picture sets for neutral
source individuals were counterbalanced across the two
source valence conditions. Data aggregation was con-
ducted according to the procedures described for Exper-
iment 1. 3

Results

Manipulation checks
Submitted to a one-way ANOVA, explicit likeability

ratings for source individuals revealed a highly
signiWcant eVect of source valence, F (1, 61) D 564.88,
p < .001, �2 D .90, indicating that source individuals pre-
sented with positive statements were rated more
positively than source individuals presented with nega-
tive statements (Ms D 7.58 vs. 1.94, respectively). Corrob-
orating the eVectiveness of this manipulation, the same
eVect was obtained for implicitly assessed attitudes,
F (1,61) D 10.05, p D .002, �2 D .14 (Ms D 1.62 vs. ¡18.94,
respectively).

Attitude formation
Submitted to a 2 (source valence) £ 2 (observed senti-

ment) ANOVA, explicit attitude ratings revealed a
highly signiWcant main eVect of observed sentiment, indi-
cating that attitudes toward target individuals were
more positive when these individuals were liked than
when they were disliked, F (1,61) D 53.32, p < .001,

3 As with Experiment 1, all of the following analyses were conducted
twice: once using a cutoV criterion of 800 ms without any additional
transformation of the data, and once using an inverse-transformation
without implementing an additional cutoV criterion. Replicating the
Wnding of Experiment 1, analyses with both data sets revealed corre-
sponding signiWcant eVects. Hence, all of the results reported for Ex-
periment 2 are independent of a particular procedure of outlier
treatment.
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�2 D .47 (see Fig. 4). No other main or interaction eVect
reached statistical signiWcance.

The same ANOVA on implicitly assessed attitudes
also revealed a signiWcant main eVect of observed senti-
ment, F (1, 61) D 8.18, p D .006, �2 D .12, indicating that
attitudes toward target individuals were more positive
when they were liked than when they were disliked (see
Fig. 5). Interestingly, there was also a signiWcant main
eVect of source valence, F (1, 61) D 4.59, p D .04, �2 D .07,
indicating that attitudes were more favorable when tar-
get individuals were previously presented with source
individuals who were later described as positive, than
when they were previously presented with source indi-
viduals who were later described as negative.

Discussion

Results from Experiment 2 provide further support
for the assumption that cognitive balance aVects the
encoding of social information, rather than the retroac-
tive construal of evaluative judgments. Consistent with

Fig. 4. Mean values of explicitly assessed attitudes toward target indi-
viduals as a function of the valence of source individuals (positive vs.
negative) and observed sentiment about target individuals (like vs. dis-
like), Experiment 2.

Fig. 5. Mean values of implicitly assessed attitudes toward target indi-
viduals as a function of the valence of source individuals (positive vs.
negative) and observed sentiment about target individuals (like vs. dis-
like), Experiment 2.
this assumption, source valence did not qualify the inXu-
ence of observed sentiments when participants Wrst
learned about the source individuals’ sentiments and
then formed a positive or negative attitude toward the
source. As with Experiment 1, this eVect emerged for
both explicitly and implicitly assessed attitudes.

Interestingly, implicitly assessed attitudes toward tar-
gets additionally showed a main eVect of source valence,
such that attitudes toward targets were more positive
when they were previously presented with source indi-
viduals who were later learned to be positive, than when
they were previously presented with source individuals
who were later learned to be negative. This eVect is con-
ceptually similar to the spreading attitude eVect obtained
by Walther (2002). SpeciWcally, Walther demonstrated
that evaluative conditioning of neutral individuals
aVects not only evaluations of these individuals, but also
evaluations of other people who were implicitly associ-
ated with these individuals in a prior task (see also Hebl
& Mannix, 2003). Most interestingly, Walther’s spread-
ing attitude eVect occurred outside of perceivers’ aware-
ness and remained robust even when the pre-association
between the two individuals was neutralized by an
extinction procedure. Applied to the present Wnding, it
seems that the repeated contingency between a source
and a target individual resulted in an association
between the two, such that the subsequently learned
valence of the source associatively “spread” to the target.

Experiment 3

Even though Experiments 1 and 2 were largely identical,
one could object that the two studies diVered not only with
respect to the order of source valence and observed senti-
ment information, but also with respect to the pictures used
for positive and negative source individuals. Whereas in
Experiment 1 we selected pictures of a priori positive and
negative valence, Experiment 2 used pictures of a priori
neutral individuals. Hence, to oVer a more stringent test of
our interpretation in terms of order eVects, Experiment 3
manipulated the presentation order of source valence and
observed sentiment information in a single study, generally
using neutral pictures for the source individuals.

Method

Participants and design
A total of 103 students (87 female) took part in a

study on impression formation. Sixty-six psychology stu-
dents received credit for experiment participation
requirements. Thirty-seven participants were paid 5 €

(approximately 5 US-$ at that time). Data from six non-
native speakers who indicated that they had problems in
understanding the semantic meaning of some words in
the aVective priming task were excluded from analyses.
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The study consisted of a 2 (source valence)£ 2 (observed
sentiment) £ 2 (order of information) £ 2 (order of atti-
tude assessment) factorial design, with the Wrst two vari-
ables being within-subjects factors, and the other two
being between-subjects factors.

Procedure
With some exceptions, the procedure of Experiment 3

was identical to Experiment 2. In contrast to Experiment
2, observed sentiment information was presented either
before or after source valence information. Picture sets
for source and target individuals were reduced from
three to two individuals. Moreover, we selected four
(rather than two) sets of neutral pictures for source indi-
viduals, thus resulting in a total of eight picture sets of
two neutral individuals. Neutral picture sets were dis-
tributed equally across the experimental conditions by a
Latin square design. Each of the 16 resulting pairings
was presented four times, thus revealing a total of 64
presentations. Data aggregation was conducted accord-
ing to the procedures described for Experiments 1 and 2.

Results

Manipulation checks
Submitted to a 2 (source valence) £ 2 (order of infor-

mation) mixed-model ANOVA, explicitly assessed atti-
tudes toward source individuals revealed a theoretically
uninteresting main eVect of order, F (1, 95) D 5.57, p D .02,
�2 D .06, indicating that source individuals were rated
more positively when sentiment information was pre-
sented Wrst than when valence information was pre-
sented Wrst (Ms D 4.81 vs. 4.47, respectively). More
importantly, there was a highly signiWcant main eVect of
valence, F (1, 95) D 285.80, p < .001, �2 D .75, indicating
that source individuals were rated more positively when
they were presented with positive statements than when
they were presented with negative statements (Ms D 6.55
vs. 2.73, respectively). Corroborating the eVectiveness of
valence manipulations, the same ANOVA on implicitly
assessed attitudes revealed the same main eVect of
valence, F (1, 95) D 20.04, p < .001, �2 D .17 (Ms D 6.96 vs.
¡9.75, respectively).

Attitude formation
A 2 (source valence) £ 2 (observed sentiment) £ 2

(order of information) mixed-model ANOVA on explic-
itly assessed attitudes toward target individuals revealed
a signiWcant main eVect of source valence, F (1,
95) D 8.18, p D .005, �2 D .08, a signiWcant main eVect of
observed sentiment, F (1, 95) D 24.07, p < .001, �2 D .20,
and a signiWcant two-way interaction of source valence
and observed sentiment, F (1,95) D 19.28, p < .001,
�2 D .17. Most importantly, these eVects were qualiWed by
the expected three-way interaction, F (1,95) D 17.98,
p < .001, �2 D .16 (see Table 1). To specify this interaction,
separate 2 (source valence) £ 2 (observed sentiment)
ANOVAs for the two information order conditions were
conducted.

For conditions in which participants received valence
information Wrst, results replicate the pattern obtained in
Experiment 1. SpeciWcally, attitudes toward targets were
more positive when they were liked than when they were
disliked by positive source individuals. In contrast, atti-
tudes toward targets were less positive when they were
liked than when they were disliked by negative source
individuals. These eVects were reXected by a highly sig-
niWcant two-way interaction between source valence and
observed sentiment, F (1, 47) D 20.99, p < .001, �2 D .31.

For conditions in which participants received senti-
ment information Wrst, results replicate the pattern
obtained in Experiment 2. That is, attitudes toward tar-
gets were more positive when they were liked than when
they were disliked. As with Experiment 2, this eVect was
reXected by highly signiWcant main eVect of observed
sentiment, F (1, 48) D 17.94, p < .001, �2 D .27.

With respect to implicitly assessed attitudes, a 2
(source valence) £ 2 (observed sentiment) £ 2 (order of
information) mixed-model ANOVA revealed a signiW-
cant two-way interaction between source valence and
order, F (1,95) D 5.36, p D .02, �2 D .05, and, more impor-
tantly, a signiWcant three-way interaction between
source valence, observed sentiment, and order,
F (1,95) D 4.19, p D .04, �2 D .04 (see Table 1). To specify
this interaction, separate 2 (source valence) £ 2
(observed sentiment) ANOVAs for the two information
order conditions were conducted.

When participants received valence information Wrst,
results replicate the pattern obtained in Experiment 1.
SpeciWcally, attitudes toward targets were more positive
when they were liked than when they were disliked by
positive source individuals. In contrast, attitudes toward
targets were less positive when they were liked than
when they were disliked by negative source individuals.

Table 1
Mean values of explicitly and implicitly assessed attitudes toward tar-
get individuals as a function of valence information about source indi-
viduals (positive vs. negative), observed sentiment about target
individuals (like vs. dislike), and order of valence and sentiment infor-
mation (valence Wrst vs. sentiment Wrst), Experiment 3

Note. Higher values indicate more positive attitudes.

Observed 
sentiment

Valence information 
Wrst

Sentiment 
information Wrst

Positive 
source

Negative 
source

Positive 
source

Negative 
source

Explicit attitudes
Like 7.00 5.04 6.06 5.88
Dislike 4.79 5.76 4.94 4.81

Implicit attitudes
Like 10.74 ¡11.01 9.63 1.76
Dislike 2.98 7.59 ¡0.15 ¡6.36
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As with Experiment 1, these eVects were reXected by a
signiWcant two-way interaction between source valence
and observed sentiment, F (1, 47) D 6.26, p D .02, �2 D .12.

When participants received sentiment information
Wrst, analyses revealed the pattern of means obtained in
Experiment 2. Even though the corresponding main
eVects were only marginal, attitudes toward targets
tended to be more positive when they were liked than
when they were disliked, F (1, 48) D 2.47, p D .12, �2 D .05,
and attitudes tended to be more positive when targets
were initially presented with source individuals that were
later learned to be positive than when they were initially
presented with source individuals that were later learned
to be negative, F (1, 48) D 2.73, p D .11, �2 D .05.

Discussion

Results from Experiment 3 indicate that the obtained
diVerence between Experiment 1 and 2 is actually due to
the particular order of information presentation. In the
present study, cognitive balance aVected the formation of
interpersonal attitudes only when participants Wrst
formed an attitude toward a given source individual and
then learned about this individuals’ sentiments about
another target. However, when participants Wrst learned
about the source individual’s sentiment about the target
and then formed a positive or negative attitude toward
the source, attitudes were unaVected by cognitive balance.
In this case, participants showed more positive attitudes
to targets when they were liked than when they were dis-
liked, irrespective of whether the liking or disliking source
was positive or negative. Also consistent with the results
of Experiments 1 and 2, all of these eVects emerged for
both explicitly and implicitly assessed attitudes.

General discussion

The main goal of the present research was to investi-
gate the underlying process of how cognitive balance
aVects the formation of interpersonal attitudes. Consis-
tent with previous research on cognitive balance and
social memory (Hummert et al., 1990; Picek et al., 1975),
the present Wndings suggest that cognitive balance inXu-
ences the encoding of social information rather than the
retroactive construal of evaluative judgments. SpeciW-
cally, it seems that attitudes toward a source individual
function like a discounting cue for the encoding of this
individual’s sentiments about another target. This con-
clusion is based on two Wndings: (a) source valence qual-
iWed the inXuence of observed sentiments only when
participants Wrst formed an attitude toward the source
and then learned about his or her sentiments, but not
when participants Wrst learned about the source’s senti-
ments and then formed an attitude toward source, and
(b) when participants Wrst formed an attitude toward the
source and then learned about his or her sentiments,
cognitive balance aVected not only explicitly, but also
implicitly assessed attitudes.

The obtained inXuence of cognitive balance on
implicitly assessed attitudes may appear to be in contrast
with recent Wndings by Gawronski and Strack (2004),
indicating that cognitive dissonance changes only explic-
itly, but not implicitly assessed attitudes. SpeciWcally,
Gawronski and Strack argued that both the causes of
dissonance experiences and process of dissonance reduc-
tion require a propositional representation of the rele-
vant elements, thus leading to dissonance-related
attitude changes only for explicitly assessed proposi-
tional evaluations, but not for implicitly assessed asso-
ciative evaluations. Given that both cognitive dissonance
and cognitive balance reXect a desire for cognitive con-
sistency (Zajonc, 1960), one could argue that cognitive
balance should also aVect only explicitly, but not implic-
itly assessed attitudes. Even though we cannot rule out
that these diVerences are due to the diVerent kind of
implicit measure employed by Gawronski and Strack, 4

we believe that a fundamental diVerence between the two
lines of research is that dissonance-related attitude
changes usually imply a retroactive discounting of an old
attitude, whereas the obtained inXuence of cognitive bal-
ance on implicitly assessed attitudes reXects a proactive
discounting of observed sentiments (Experiment 1).
Most importantly, if the particular order of information
acquisition implies a retroactive discounting of observed
sentiments (Experiment 2), implicitly assessed attitudes
are also unaVected by cognitive balance (for a discus-
sion, see Gawronski, Strack, & Bodenhausen, in press).

An open question is, however, why consistency con-
cerns did not inXuence explicitly assessed attitudes under
conditions of retroactive discounting—as was the case in
Gawronski and Strack’s (2004) research on cognitive dis-
sonance. A possible explanation may be the independent
encoding of source valence and observed sentiments
under conditions of retroactive discounting. SpeciWcally,
source valence and observed sentiments may be stored
independently in memory when source valence is encoded
after observed sentiments. In this case, observed senti-
ments may be discounted only (a) if both kinds of infor-
mation are retrieved from memory, and (b) if the two
kinds of information can be related to one another. If
both conditions are met, cognitive balance may indeed
show a retroactive inXuence on explicitly assessed atti-
tudes. Most importantly, such a retroactive inXuence may
lead to the same dissociation Gawronski and Strack
(2004) obtained for cognitive dissonance, such that cogni-
tive balance aVects only explicitly assessed propositional
evaluations, but not implicitly assessed associative evalu-

4 Whereas the present studies used an aVective priming task (Fazio
et al., 1995), Gawronski and Strack (2004) employed an Implicit
Association Test (Greenwald, McGhee, & Schwartz, 1998).
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ations. Future research may help to clarify if (and under
which conditions) cognitive balance has a retroactive
inXuence on explicitly assessed attitudes.
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