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Group size: A possible distorting factor
in learning experiments

A. SWERTS, R. PEETERS, and G. 'YDEWALLE
University of Leuven/Louvain, Leuven B-3000, Belgium

Group size may have confounding effects on some dependent variables in experiments con-
ducted in a collective setting. Three experiments revealed unexpected effects of group size on
self-paced study and test time, although this was not the main purpose of the studies. Experi-
ments 1 and 2 suggest that the study time of female subjects increases with the group size up to
five subjects and then decreases as the group size increases to nine subjects (as used in Experi-
ment 2). When we considered the first subject to finish studying within the group, we noted
the same relationship. The phenomena were not found with the male subjects. The within-
groups variability of the study time was much larger for the female than for the male subjects.
Some of the findings from Experiments 1 and 2 were confirmed in Experiment 3, notwithstand-
ing the much smaller number of subjects and a very different experimental setting. The test
times were examined and, again, effects of group size were often obtained. We report these find-
ings in order to make experimenters sensitive to possibly confounding effects from group size

when carrying out experiments in a collective setting.

Running experiments with a number of subjects
together in the same room saves considerable time for
the researcher. In contemporary research on learning
and memory, it is implicitly accepted that the data are
not affected by the collective setting. Because of the
convenience of computers, it has become common
practice to run several subjects together, the actual
number depending on how many show up for the ses-
sion. However, a survey of recent literature revealed a
virtual absence of publications in which the effect of
group size as a potentially noisy variable on the depen-
dent measures is taken into account. In view of the older
studies on audience effects in social learning (for review,
see Geen & Gange, 1977), this lack of methodological
care and completeness in reporting is rather surprising.

The present paper describes three experiments that
were not designed for investigating the effect of group
size, but in which group size did emerge as a significant
factor. In each experiment, it was expected that the
main variable (either test expectancy in Experiments 1
and 2 or the experimenter’s characteristics in Experi-
ment 3) was not powerful enough to reveal major
effects with a small number of observations. In addition,
it was not possible to have many observations with the
same subjects. Therefore, we decided to collect data
from a fairly large number of subjects. To save time, a
number of subjects (always from the same sex) were
invited at the same time. In all the experiments, the
study time was self-paced. Since there were several
groups of subjects in each condition, we had to decide to
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use either the between-groups or the within-groups
variance for the appropriate error term in the ANOVA.
In Experiment 1, it became immediately clear that the
between-groups variability was larger than the within-
groups variability for the female subjects, and a closer
look at the data revealed quite systematic effects of
group size with female subjects.

EXPERIMENTS 1 AND 2

In Experiments 1 and 2, the relationship among
expectations about the type of test (either open ques-
tions or multiple-choice test), the amount of time used
to learn a text, and the subsequent performance on open
questions and on multiple-choice questions was investi-
gated. The main results and their interpretation (without
reporting the effects of group size) are described in
d’Ydewalle, Swerts, and De Corte (1983). As the pro-
cedure was almost identical for both of these experi-
ments, we will present them together.

Method

Subjects. In Experiment 1, 240 1st-year students from the
School of Law at the University of Leuven (Belgium) volunteered
to participate. For each experimental session, four to five
students of the same sex were invited, but as the number that
showed up varied, the experiment was actually run with group
sizes ranging from one to five. In Experiment 2, about 500
volunteers from several departments of the University of Leuven
participated. The group size varied from one to nine students,
each group again being composed of students of the same sex.

Material. The same material was used for both experiments.
It consisted of two history texts of about equal length and of the
same level of difficulty. Each text included the names of 10
important persons, 10 historical dates, and 10 major events in
the history of the late Roman Empire. For each text, 30 ques-
tions were formulated. There were two versions of each question:
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an open question and a multiplechoice question. The multiple-
choice questions were exactly the same as the open questions,
but four response alternatives were given, one of which was
correct. Details about the texts and questions can be found in
d’Ydewalle and Rosselle (1978).

Procedure. In Experiment 1, the subjects were given 4 min
to study Text 1. For half of the groups, the text was followed by
multiplechoice questions; the remaining groups received open
questions. The subjects were led to believe that the same type of
questions would follow after Text 2. However, only half of the
subjects received the expected type; the others received the
unexpected type (either multiple-choice or open questions).
The study time for Text 2 was self-paced. Experiment 2 was
identical to Experiment 1, with the exception of the study time
for Text 2: One-third of the groups again were given 4 min to
learn the text, one-third were given 10 min, and no time limit
was set for the remaining one-third.

Results

The main hypothesis that subjects consider open-
question tests more demanding than multiple-choice
tests was confirmed. In both of these experiments, the
subjects expecting open questions used longer study
times and performed better after Text2 than those
expecting multiple-choice questions (see d’Ydewalle
et al., 1983).

Examination of the appropriate error terms in the
several ANOVAs revealed that the within-groups vari-
ability of the female subjects was much larger than that
of the male subjects for Experiments 1 and 2 [F(88,74)
=147, p<.05, and F(191,202)=1.62, p<.001].

We then performed a trend analysis on the average
study time of the various sizes of groups (in Experi-
ment 1, from one to five, and in Experiment 2, from
one to nine). The averages are plotted in Figure 1. In
Experiment 1, a strong linear trend component appeared
with the female groups [F(1,39)=12.01, p<.01],
but no significant effects were found with the male
subjects. From Figure 1, it is apparent that the female
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Figure 1. Study time of the groups (solid lines) and of the
first subject (broken lines) in Experiment 1.
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Figure 2. Study time of the groups (solid lines) and of the
first subject (broken lines) in Experiment 2.

subjects use more study time when the group size
increases. As group size varied from one to nine in
Experiment 2, more trend components could be detected.
Only a quadratic component with female subjects
reached the significance level [F(1,39) =4.36, p < .05].
Inspection of Figure 2 indicates that the linear increase
of the study time by the female subjects of Experi-
ment 1 was replicated in Experiment 2. However, a
decrease beyond a group size of four subjects was
apparent, which produced the quadratic relationship.

We then checked to see if group size affected the
study time of the first subject to finish studying in each
group. Accordingly, Figures 1 and 2 also give the study
time of the first subjects who spontaneously stopped
studying Text2. Figure 1 of Experiment 1 indicates
that the linear component with the female subjects again
appeared as with the group average, although it was only
marginally significant [F(1,29)=3.06, p<.09]. In
Experiment 2, the same significant quadratic component
as emerged with the group average was significant with
the female subjects [F(1,39)=6.35, p<<.025] (see
Figure 2). No other significant effects were found.

EXPERIMENT 3

The study was originally planned to investigate the
potential effects of the perceived personality features of
the experimenter upon subjects’ text learning (for more
details on the experiment, see Peeters, 1982). The
subjects were led to believe that the experimenter was
going to give them a personal examination about the
text they had to learn.

Method

Subjects and Material. In this experiment, 79 1st-year stu-
dents from various departments at the University of Leuven
(Belgium) participated. For each session, five subjects of the



same sex were invited. As not all of them showed up, the actual
group sizes ranged from one to four (males) and from one to five
(females). Only one group was assigned to each level of the
2 by 2 by 2 by 2 by 2 design.

The texts to be learned were modified and abridged Dutch
versions of texts by Hess (1965) and Kleitman (1960), both
of which were published in Scientific American. Their subject
was psychology. They were supplied to the subjects in a booklet
that included the 15 multiple-choice questions and 1 question
concerning the order in which the various topics appeared in
the text. The instructions were also printed in the booklet.

Procedure. After their arrival in the laboratory room, the
subjects were exposed to some “stimulus information” that
consisted of a description of their experimenter’s personality.
These impressions were given in function of varying social and
intellectual characteristics (Rosenberg, Nelson, & Vivekananthan,
1968; Zanna & Hamilton, 1972). The induction was made by a
conversation between two staff members witnessed by the sub-
jects. The subjects were asked to memorize one of the two texts
while anticipating an oral examination by the experimenter
shortly thereafter. They were allowed to proceed through the
booklet at their own rate. The multiple-choice questions were
presented as a means to help the experimenter to prepare more
adequate questions for the final oral examination. The study time
and the time spent in answering the multiple-choice questions
were measured without the subjects’ knowledge. The experi-
menter then fully explained the purpose of the experiment and
the necessity of the deception.

Results

The main hypotheses about the effects of the social
and intellectual characteristics of the experimenter
upon the study time and test performance could not be
confirmed, as no significant effects emerged from the
analyses. Again, as a side issue, we looked at the study
time and at the time used to answer the multiple-choice
questions (test time) as a function of group size. This
time, there was no difference between the within-groups
variability of the male and fernale subjects, with F close
to unity. The test time, however, produced considerably
less variability for the females than for the males
[F(18,29)=2.05, p<.05]. As the test time wasinversely
related to the study time (r=—.27), the larger test
time variability within the male groups could be con-

sidered the inverse of the larger study time variability

of female subjects in Experiments 1 and 2.

In the trend analyses on the average study time of
each group, a linear trend component emerged with
both the male and the female subjects [F(1,30)=4.17,
p<.05, and F(1,40)=6.77, p<.025]. A significant
quadratic function was also obtained for the male sub-
jects. As can be derived from Figure 3, the linear increase
accounts for 44% of the explained trend variance of the
male subjects and 67% for the female subjects. Although
the pattern of results in Figure 3 does not seem to be as
reliable as those in Experiments 1 and 2, the stronger
linear increase for the female subjects is in agreement
with the data of the first two experiments. A trend
analysis on the study time of the subject finishing first
in his/her group failed to show any reliable effect.

The relationship between group size and the average
test time is also shown in Figure 3. Again, a trend
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Figure 3. Study and test times of the groups (solid lines) and
of the first subject (broken lines) in Experiment 3.

analysis on the average test time did not reveal a signifi-
cant Fvalue. The test time of the subject who first
finished the entire test showed a significant negative
linear and quadratic relationship for the female subjects,
mainly due to the extraordinarily short test time of the
subject who finished first in the group of five subjects
{F(1,11)=10.15, p<.01, and F(1,11)=21.60, p<.001,
respectively] .

DISCUSSION

We examined the effects of group size on study time because
the error variance calculated from the study time of the group
means was considerably larger than the error variance estimated
from the within-groups variability. As this difference did not
appear in the various test performances (either open or multiple-
choice questions in Experiments 1 and 2, and multiple-choice
questions and topic ordering in Experiment 3), there were no
reasons to perform the same group-size analyses for test achieve-
ment. Although our data suggest no influence of group size on
test achievement, study time, particularly that of the female
subjects, is clearly a function of the group size. Moreover,
notwithstanding the small number of subjects involved in Experi-
ment 3, some relationships were obtained between group size, on
the one hand, and study and test time, on the other.

These phenomena may be only artifacts due to the nature
of our group sampling. The size of the groups varied because
some subjects did not keep their appointments. The sampling
procedure, however, cannot be the only cause. First, the phe-
nomena occurred more strongly with the female subjects.
Second, the selection artifact cannot explain in a simple way
some observed quadratic relationships. In addition, in Experi-
ments 1 and 2, more within-groups variability on study time was
found with the female subjects, and more within-groups vari-
ability on test time was found with the male subjects (Experi-
ment 3).

We considered some theories in social psychology for an
explanation of our findings. Likely candidates were theories on
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social facilitation (Cottrell, 1972; Zajonc, 1965), on bystander
effects (Latané & Darley, 1970), and on conformity (Asch,
1952). It became clear that no one theory could explain the
overall pattern of our findings. Whatever the underlying pro-
cesses may be, it is clear that close attention must be given to
the effect of group size in learning experiments, especially when
the study time is self-paced. Unexpected effects of group size
were warned against 20 years ago by Thomas and Fink (1963),
but researchers do not seem to have paid much attention to
them.
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