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COGNITIVE COMPLEXITY AND
COMPLETION OF SOCIAL STRUCTURES
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Seventy-two Ss, of whom half were cognitively complex and half cognitively simple, made
predictions about unknown relations in four-person social structures. Structures differed in the
number of relations given. For those with two or three relations given, predictions of cognitively
complex and cognitively simple Ss did not differ, all Ss making balanced predictions. For those
with four or five relations given, cognitively complex Ss, to a greater extent than cognitively
simple Ss, made balanced predictions. Cognitively simple Ss tended to make predictions based on
consideration of fewer relations in the social structure. It is suggested that this result supports the
contention that cognitively simple Ss become “overloaded” by smaller amounts of information
than do cognitively complex Ss, and that such an explanation has relevance to the interpretation of
the balance principle as a conceptual rule.

While Heider’s (1946, 1958) balance principle has been well researched (e.g., Aderman,
1969; Crockett, 1974; Gutman and Knox, 1972; Rodrigues, 1967, 1968; Rubin and Zajonc,
1969; Zajonc and Burnstein, 1965), a recent trend in this literature has been the investigation of
the differential use of the balance bias by subjects differing in cognitive complexity (e.g., Delia
and Crockett, 1973; Press et al., 1969; Steinitz, 1969). The principal result from these studies is
that cognitively simple subjects use the balance bias, learning balanced structures more easily
than unbalanced in paired-associates learning tasks (e.g., Press et al.) and distinguishing in
terms of favorability ratings between balanced and unbalanced structures (Steinitz). Cognitively
complex subjects learn balanced and unbalanced structures equally easily (Press et al.).

Although this result is well supported, it allows predictions which conflict with related
suggestions. For example, one way in which the balance principle has been investigated is to
ask subjects to complete social structures in which certain relations are missing (e.g..
Rodrigues, 1968), the expectation being that the completions will be balanced. Using this
methodology, and following from the results of Press et al., one could predict that cognitively
simple subjects are more likely to form balanced completions than are cognitively complex
subjects.

However, it has also been suggested (Crockett, 1971; Sherman and Wolosin, 1973) that for
the balance bias to be used subjects must not be under “cognitive overload”. Thus a necessary
condition for balance may be that subjects are dealing with simple, rather than complex, stimuli.
Indeed, Scott (1963) proposed that structures forming part of a simple cognitive domain are
more likely to be balanced than are those forming part of a more complex domain.

From these suggestions one can predict that the balance bias will become
less influential under conditions of increasing “cognitive load” or as
stimuli become more complex. However, as the load is increased one might expect
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cognitively simple subjects to become “overloaded” earlier (i.e., with less information) since
they use less information when describing and evaluating others than do cognitively complex
subjects (Bieri, 1955; Crockett, 1965). Thus, as the information given in a social structure is
increased, cognitively simple subjects should stop using the balance bias to complete the
structure at a lower level of information than cognitively complex subjects.

This latter prediction conflicts with the earlier one suggesting that for any level of
information, cognitively simple rather than cognitively complex subjects are more likely to
form balanced completions. The following experiment uses completion methodology to test
these opposing hypotheses. In addition, it will test the suggestion that balance operates on
simple, but not complex stimuli.

METHOD

Seventy-two female Ss completed questionnaires in two parts. Part A asked Ss to predict a
relation in each of 15 social structures. Each of the structures comprised P (given as “You”, i.e.,
the subject) and three other people (O, Q and R) each of whom was given a boy’s name. The
structures were divided into four groups depending on the amount of information - in terms of
the number of relations they contained. Group 1 (one structure) gave relations P/O and 0/0.
Group 2 (two structures) gave relations P/O, O/Q and Q/R. Group 3 (four structures) gave
relations P/O, O/Q, Q/R and O/R. Group 4 (eight structures) gave relations P/O, O/Q, Q/R, O/R
and P/R. Relations were given in the form “likes” (+ve) or “dislikes” (-ve). The first two
relations given in all structures (i.e., P/O and O/Q) were determined by the subject’s condition;
In condition 1, P/O and O/Q were given as +ve; in condition 2, P/O and O/Q were +ve and
-ve, respectively; in condition 3, P/O and O/Q were -ve and +ve, respectively; in condition 4,
P/O and O/Q were both -ve. Each S was in only one condition, but completed each of the
structures in all four groups.

In all structures Ss were asked to predict P/O by making a cross on a 100mm line the ends
of which were labeled “like very much” and “dislike very much”. This design allows all
possible combinations of positive and negative relations among those given, without putting an
unnecessary burden on subjects. An example of a structure in Group 4 is given below.

“You, Charlie, George and Henry are four members of a spy ring. You dislike Charlie.
Charlie dislikes George. George likes Henry. Charlie dislikes Henry. You like Henry. How
much do you like or dislike George?”

Subjects were told that each structure was entirely separate from the others, but that in each
they were a member of the group. They were asked to imagine that they were in each situation
and think how they would feel about the other people.

Part B of the questionnaire assessed subjects’ cognitive complexity. This comprised a
modified form of Crockett’s (1965) Eight Role Category Questionnaire. Subjects identified the
eight roles and were given 10 minutes to write descriptions of the first four roles, and a further
10 minutes to write descriptions of the remainder. In all other respects the assessment was as
suggested by Crockett.

RESULTS

Subjects’ ratings on the 100mm line were converted to numerical form by measuring the
distance in millimeters from the “like very much” end to where the cross was made. Thus a low
score indicates a positive prediction, and a high score a negative prediction for P/Q. The data
from each group of structures were analyzed separately.

GRrouP 1

The mean ratings from the completion of the single structure in Group 1
are given in Table 1. These were submitted to a 2 x 2 x 2 analysis of variance, the
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variables being cognitive complexity (high vs. low), P/O (+ve vs. -ve) and O/Q (+ve vs. -ve).
The only significant effect was the P/O and O/Q interaction (F = 38.73, df = 1,64, p < 0.001)
representing balance in the POQ triad.

TABLE 1: MEAN RATINGS FOR P/Q GIVEN TO SINGLE STRUCTURE

IN GROUP 1.
Cognitive Complexity
High Low mean
P/O +ve -ve +ve -ve +ve -ve
0/Q +ve 35.11 60.44 24.88 55.33 29.99 57.89
-ve 55.11 23.44 61.00 32.00 58.06 27.72

GROUP 2

The mean ratings from the completion of the two structures in this group were submitted to
a2 x2x2x 2 analysis of variance with repeated measures on the last variable (Q/R), the other
variables being those for the previous analysis. As for Group I, the only significant effect was
the P/O x O/Q interaction (F = 22.02, df = 1,64, p < 0.001) again representing balance in the
POQ triad. The relevant mean ratings are shown in Table 2.

TABLE 2: MEAN RATINGS FOR P/Q GIVEN TO STRUCTURES IN GROUP
2 AVERAGED OVER LEVELS OF Q/R

Cognitive Complexity

High Low mean
P/O +ve -ve +ve -ve +ve -ve
0/Q +ve 39.00 55.78 42.33 52.95 40.66 54.36
-ve 60.06 31.00 49.11 31.95 54.59 31.48

GRouUP 3

Ratings from the completion of the four structures were averaged over the two levels of O/R
and Q/R to give one score per S. These scores were submitted to a 2 x 2 x 2 analysis of
variance, the variables being cognitive complexity, P/O and 0/0.

TABLE 3: MEAN RATINGS FOR P/Q GIVEN TO STRUCTURES IN GROUP
3 AVERAGED OVER LEVELS OF O/R AND Q/R

Cognitive Complexity

High Low mean
P/O +ve -ve +ve -ve +ve -Ve
0/Q +ve 43.22 50.75 43.41 43.61 43.32 47.18
-ve 58.80 36.22 54.89 31.34 56.85 33.78
mean 51.01 43.48 49.15 37.48 50.08 40.48

_ The means relevant to this analysis are in Table 3. The following significant effects were
given:

P/O (F = 23.58, df = 1,64, p < 0.001), indicating that when P/O is negative there is a tendency
to make P/Q positive, and suggesting that P is predicted to be in at least one positive relation.

PIO x 0O/Q (F = 18903, df = 164, p < 0.001). Table 3 indicates that
this is not a typical balance effect, in that when 0/0 is positive then predictions
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for P/Q are roughly constant regardless of P/O. When 0/0 is negative, then P/Q balances the
POQ triad. This interaction thus only represents balance when O/Q is negative.

Complexity x P/O x O/Q (F = 6.214, df = 1,64, p < 0.025). The triple interaction indicates that
high cognitive complexity subjects have the typical balance effect: tests of simple interactions
(Kirk, 1968, p. 222) show P/O x O/Q to be highly significant for high complexity Ss (F =
20.165, df = 1,64, p < 0.001), but only marginally significant for low complexity Ss (F = 4.952,
df = 1,64, p < 0.05). On the other hand, low complexity Ss appear to predict P/Q to be opposite
to P/O so that P is in at least one positive relation. Tests of simple main effects support this: for
low complexity Ss, P/O is highly significant (F 20.634, df = 1,64, p < 0.001). whereas the same
effect for high complexity Ss has lower significance (F = 5.406, df = 1,64, p < 0.025).

GRourP 4

The ratings from the completion of the eight structures in Group 4 were analyzed in two
ways. For analysis A, ratings were averaged over levels of O/R, Q/R and P/R allowing a 2 x 2 X
2 analysis of variance, the variables being complexity, P/O and O/Q. This produced only one
significant effect, P/O x O/Q (F = 29.31, df = 1,64, p < 0.001), indicating a typical balance
effect.

For analysis B, ratings were averaged over levels of O/Q and O/R, allowing a split plot
analysis of variance, the between-Ss variables being complexity and P/O, and within-Ss
variables being Q/R and P/R. Means relevant to this analysis are shown in Table 4.

TABLE 4: MEAN RATINGS FOR P/Q GIVEN TO STRUCTURES IN GROUP 4
AVERAGED OVER LEVELS OF P/O, 0/0 AND O/R.

Cognitive Complexity

High Low mean
PR +ve -ve +ve -ve +ve -ve  mean
QR +ve 37.47 53.24 36.97 49.07 37.22 51.16 44.19
-ve 55.61 38.67 52.33 43.57 53.97 4112 47.55
mean 46.54 45,96 44.65 46.32 45,59 46.14  45.87

Analysis B gave several significant effects:

O/R (F = 4.45, df = 1,68, p < 0.05), indicating that the prediction of P/Q follows the sign of
Q/R.

Complexity x P/R (F = 14.98, df = 1,68, p < 0.001), indicating that for low complexity Ss only
the prediction of P/O follows the sign of P/R.

QR x PIR (F = 462.52, df = 1,68, p < 0.0001), indicating a large balance effect in the PRO
triad.

Complexity x QIR x PIR (F = 22.62, df = 1,68, p < 0.001). Simple interaction effects
demonstrate that although the balance interaction (Q/R x P/R) is large in both complexity
groups, it is substantially larger in high complexity Ss (F = 344.86, df = 1,68, p < 0.0001) than
in low complexity Ss (F = 140.28 df = 1,68, p < 0.000I).

The final significant effect, P/O x Q/R x P/R (F = 31.03, df = 1,68, p <0.001), indicates that the
balance effect is greater when P/O is negative (F = 366.57, df = 1,68, p < 0.0001) than when
P/O is positive (F = 126.97, df =1,68, p < 0.0001), suggesting that if P dislikes O, then he
concentrates affect in the POR triad, increasing its tendency to be balanced.
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DISCUSSION

This experiment provides no support for the suggestion that balance operates on simple but
not on complex stimuli. It may be that structures in Group 4 (five relations given) were
insufficiently complex to provide an adequate test.

The results indicate that in structures in which two and three relations were given, P/Q was
predicted to balance the POQ triad. With these amounts of information given in the social
structures, both high and low cognitive complexity Ss behaved similarly. However, when four
and five relations were given, high complexity Ss gave balanced predictions to a greater extent
than did low complexity Ss. The latter, on the other hand, use “simpler” biases, that is, biases
requiring fewer relations to be considered. For example, P/Q was predicted to conform to P/R in
Group 4 structures, and to be opposite to P/O in Group 3 structures, indicating a tendency to
make P (i.e., the subject) form at least one liking relation. On a wider level, such biases require
attention to only one other relation, whereas the balance bias used by high complexity Ss when
more information is given requires two relations to be considered.

Thus, of the two opposing hypotheses previously outlined, the “overloading” of cognitively
simple (low complexity) Ss has received support, in that they appear to use less information
when making predictions about people, in accordance with their tendency to use less
information when describing others (e.g., Crockett, 1965).

The wider implication of this study for more general aspects of balance theory is the way in
which balance is viewed. Picek et al. (1975) have proposed an encoding model for the storage
of social information, balanced structures being more easily coded and more available than
unbalanced structures. Furthermore, Cottrell (1975) suggested that the balance principle might
best be seen as a conceptual rule, and showed that Ss can classify social situations as being
balanced or unbalanced. This classification was, however, less readily available than simpler
biases such as positivity or agreement, presumably because balance is more complex, being
based on more relations in the structure.

The view of balance as a conceptual rule relates to the work of Press et al. (1969) concerned
with cognitive complexity. This study showed that low complexity Ss used balance, or if it were
unavailable an alternative simplifying rule, to organize the relations of the structure to be learnt.
It is likely that, depending on the amount of information given and the task required, high
complexity Ss will also require a rule to organize the relations given. In the present experiment,
when four and five relations were given, high complexity Ss used balance as a rule for
determining the prediction of a missing relation. Low complexity Ss may be “swamped” by this
amount of information and therefore use simpler conceptual rules.
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