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ABSTRACT

The purpose of this investigation was to examine the effects
of the presence of an audience and competition on maximal
weight lifting performance. Thirty-two recreationally trained
participants (15 men, 17 women; 21 6 2.5 years) performed
a 1 repetition maximum (1RM) bench press during 3 differ-
ent situations (coaction, competitive coaction, and audience
condition). Subjects also completed the Activation-Deactiva-
tion Adjective Checklist Short Form following the 3 trials to
measure arousal state during each of the 3 trials. Significant
differences (p , 0.05) were found between competitive co-
action and coaction trials as well as between audience and
coaction trials. Both men and women demonstrated the high-
est performance in front of an audience (105 6 48 kg) fol-
lowed by competition (103 6 46 kg) and then the coaction
trial (93 6 43 kg). No significant difference in arousal was
measured between trials. The data suggest that performing
a maximal lift in the presence of an audience or in compe-
tition facilitates performance and support the self-presenta-
tion and self-awareness theories. Social facilitation effects
should be controlled in research settings and may aid the
performance of weight lifting activities during events or
competition.
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Introduction

Social facilitation refers to the behavioral effects on
performance occurring due to the presence of oth-

ers in the immediate environment. This phenomenon,
first observed by Triplett in 1897 (8), can be divided
into different categories dependent on the situation
that the individual encounters. For the purposes of this
research, the following categories will be discussed:
coaction, competitive coaction, and audience effects.

Coaction refers to a situation where individuals

work alongside one another while independently per-
forming the same type of activity without rivalrous
incentives. An example of this can be found in a
weight room. There may be many individuals in the
facility; however, they are exercising on separate pieces
of equipment. Each one is performing a similar activ-
ity but acting independent of the others. Competitive
coaction is similar to coaction in that individuals per-
form independently of one another, but it differs in
that there is explicit rivalry between competitors. An
audience effect refers to the effect on performance that
is expressed in the presence of passive spectator(s).
These spectators do not interact with the performer,
avoiding any encouragement or razzing. The audience
is simply a passive group of spectators who are di-
rectly observing the performance of the task (i.e., in-
dividuals in a weight room watching an individual
perform a lift).

The findings of studies since that of Triplett (8)
contained within the audience, coaction, and compet-
itive coaction paradigm have suggested various results
based on task and subject characteristics. For speed
and power tasks, (a) coaction and competitive coaction
effects have been most notable for initially low-ability
subjects, (b) performance gains for coaction and com-
petitive coaction have been found for all subjects pro-
vided that their coactors have been of similar ability,
and (c) more pronounced and consistent performance
gains have been observed for the competitive coaction
paradigm than for the audience and coaction para-
digms. These results are derived from a multitude of
studies in various environments. See Bond and Titus
(1, 2) and Landers and McCullagh (5) for a review.

Several theories have been established to attempt
to explain why competition or the presence of an au-
dience affects performance. The most popular, the
drive theory of social facilitation proposed by Zajonc
(9), states that competition and the presence of others
will increase drive (arousal) and therefore linearly af-
fect performance. Duval and Wicklund (3) offered the
self-awareness theory, which proposes that competi-
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Table 1. Subject characteristics.

N Men Women Age (SD)
Weight
kg (SD)

32 15 17 21 (2.5) 86 (12)

tion and the presence of others raises a performers’
self-awareness, leading the performer to note differ-
ences between his or her performance and the perfor-
mance of others. The performer is then motivated to
improve performance. Bond (2) offered another theory,
the self-presentational analysis of social facilitation,
which asserts that performers desire to demonstrate
competence to observers. This theory concludes that if
the performer can demonstrate competence, his or her
performance will be enhanced by the presence of oth-
ers. However, if the performer is unable to demon-
strate competence, performance will be hampered.

We hypothesized that the presence of an audience
and a competitive environment would significantly af-
fect weight lifting performance. If this was the case,
the reliability of the 1 repetition maximum (1RM) test
to measure strength could be affected by the social or
psychological environment in which the test is admin-
istered. For research purposes, the reliability of the
1RM test is vital to the detection of changes in strength
following a resistance training program.

Methods
Experimental Approach to the Problem
The purpose of this study was to test previous findings
that competition and the presence of an audience in-
creases performance of power tasks. In this investiga-
tion, 1RM performance in a recreational sport environ-
ment under separate and controlled settings was ex-
amined. Participants performed testing under various
social situations, including being viewed by an audi-
ence and during a competition. Factors such as noise
level in the weight room, lifting technique, and eval-
uation effects were controlled by the experimenters. To
the authors’ knowledge, this is the first study to ex-
amine social facilitation effects on maximal weight lift-
ing performance.

Subjects
Students (15 men, 17 women; 21 6 2.5 years) enrolled
in a college-level weight-training class participated in
this study. Subjects reported a minimum of 1 year ex-
perience in a resistance training program immediately
prior to participating in the study (Table 1).

Testing
Upper-body strength was determined by performing
a 1RM on a Life Fitness (Franklin Park, IL) chest press
machine according to the National Strength and Con-

ditioning Association protocol (6). This machine was
used to avoid a possible influence of technique varia-
tion among participants, such as the skill and coordi-
nation needed for the free-weight bench press. It also
allowed for the performance of a 1RM test without the
aid of a spotter in the coaction and competition trials,
which would have introduced a spectator and there-
fore changed the social situation. Subjects had partic-
ipated in 2 instruction/training sessions prior to test-
ing as a requirement for the class. This ensured that
subjects comprehended and properly performed the
testing process. Subjects were required to warm up
and perform light stretching before completing 1 set
of approximately 10 repetitions with a relatively light
resistance and another set of 5–8 repetitions with a
moderately heavy resistance. The resistance was then
increased to an amount estimated to be less than the
subject’s 1RM. The resistance was progressively in-
creased in incremental loads following each successful
attempt until failure. All 1RM values were determined
in 3–5 attempts.

The Activation-Deactivation Adjective Checklist
Short Form (AD-ACL; 7) was used to measure arousal
state during each of the 1RM trials. The AD-ACL is a
multidimensional test of various arousal states, includ-
ing energetic and tense arousal. Scoring was based on
4 possible points for each adjective (5 adjectives for
each subscale), and averages were calculated for each
subscale.

Procedures

It was intended that subjects would be unaware that
they were participating in research in order to avoid
any impact on their performance. Thus all procedures
were done in a similar fashion to other assignments
and exercises that the participants had already been
subjected to during previous class sessions, during
which they had performed the 1RM test to familiarize
themselves and thereby minimizing a learning affect
once data collection began. Participants provided an
informed consent at the beginning of the semester de-
scribing possible testing procedures and exercises that
would be performed during the semester. Subjects
were randomly assigned to complete three 1RM trials
in either of the following orders: (a) coaction setting,
audience setting, and competitive coaction setting; or
(b) coaction setting, competitive coaction setting, and
audience setting. This was done in order to attempt to
avoid the confounding influence of a learning affect.
Each trial was separated by at least 48 hours, but all 3
trials were completed within 7 days. Music in the test-
ing area was turned off and all participants were in-
structed to avoid any verbal encouragement or com-
munication. This was done to avoid a possible arousal
affect with noise level increases.

In the coaction trial, all subjects were instructed in
exactly the same wording to complete a 1RM test dur-
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Table 2. Mean differences between trials.†

Measure Coaction Audience Competitive coaction

1RM kg (SD)
Men kg (SD)
Women kg (SD)

92.54 (42.88)*
131.97 (23.31)*
57.75 (18.54)*

104.55 (47.72)**
150.76 (21.05)**
64.57 (18.00)**

102.49 (46.38)**
145.67 (25.59)**
64.39 (17.46)**

AD-ACL (SD)
Energy
Tired
Tension
Calm

12.38 (3.30)*
11.03 (2.09)*
9.25 (3.55)*

11.72 (3.21)*

13.47 (3.78)*
11.03 (2.61)*
9.31 (3.19)*

10.31 (3.70)*

11.66 (4.97)*
11.06 (2.49)*
9.56 (3.95)*

11.25 (3.45)*

† 1RM indicates 1 repetition maximum; AD-ACL, Activation-Deactivation Adjective Checklist Short Form.
* Values labeled with different superscript are significantly different from other trials (p , 0.05).
** Values labeled with different superscript are significantly different from other trials (p , 0.05).

ing class time. To avoid an audience effect, subjects
were prohibited from standing around the machine or
standing in the area while another subject was per-
forming the test. Thus the subject performed the test
in a large weight room with individuals performing
other exercises independent of each other without di-
rect viewing from spectators. The Life Fitness chest
press machine allows for the test to be performed
without the need for a spotter, and therefore the in-
vestigator remained sitting at a desk in a separate area
of the weight room in order to avoid any evaluation
effect. However, through the use of the weight room
mirrors, the investigator was able to view the subjects
as they performed the test in order to ensure proper
completion of the test. Each subject reported the 1RM
to the investigator at the end of each testing session.

The audience trial involved performing the 1RM
test with 15 other subjects viewing the test. Audience
members were prohibited from speaking to the subject
performing the test, including razzing or encouraging
the subject. The entire group was instructed that the
audience was there to observe the execution of the
1RM.

The competitive coaction situation involved sub-
jects performing a 1RM as part of a class competition.
Subjects were instructed that the male and female win-
ners would receive a prize. In order to give all subjects
a chance to win, they were instructed that their 1RM
would be divided by their body weight and a ratio
(strength per unit of body weight) would determine
the winner. As with the coaction situation, subjects
were prohibited from standing around the machine or
in the immediate area while another subject was per-
forming the test. This was done to separate the audi-
ence and competition aspects.

After the third trial, subjects were asked to com-
plete the AD-ACL. Each subject completed a question-
naire for each of the 3 trials. Subjects were instructed
to think about how they felt during each specific trial
and complete a survey for the separate trials. The

questionnaire was completed after all trials in order to
avoid any experiment effects.

Statistical Analyses
Analysis of variance (ANOVA) with repeated mea-
sures was used to examine possible differences be-
tween conditions and among subjects. Effect sizes
were calculated using means and pooled standard de-
viations. Significance level was set at p # 0.05.

Results
The 1RM tests demonstrated a high intraclass corre-
lation (R 5 0.99). Statistical analysis revealed signifi-
cant differences in 1RM between the coaction and au-
dience trials [F(3, 7) 5 27.67; p , 0.05] as well as be-
tween the coaction and competitive coaction trials [F(3,
2) 5 30.89; p , 0.05]. However, no significant differ-
ence was found between the audience and competitive
coaction trials. There was also an absence of statistical
difference between the competition and audience ef-
fects between genders and between levels of strength.
Mean increases in 1RM values between coaction and
audience trials were 18.79, 6.82, and 12.01 kg for men,
women, and all subjects, respectively, and 13.7, 6.64,
and 9.95 kg for the competitive coaction trial. No sig-
nificant differences were found for the AD-ACL mea-
sures between groups or trials.

Effect sizes (ES; coaction trial served as control tri-
al) were found to be 0.29 and 0.23 for the audience
effects and competition effects, respectively, which
constitute a small effect (Table 2).

Discussion
To our knowledge, this is the first study to examine
competition and audience effects in a weight lifting
environment. The results of this study support the
conclusion of prior reviewers regarding the perfor-
mance of power tasks (competitive coaction would im-
prove performance; 5). However, the results of this
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study demonstrate that the audience effect resulted in
similar performance gains as competitive coaction,
whereas other research has found competitive coaction
elicits more pronounced gains in performance (5).

The current study demonstrates that weight lifting
performance improves when individuals perform in
front of an audience or in competition. This increase
in performance, occurring in the absence of self-as-
sessed changes in arousal, appears to support the self-
awareness and/or the self-presentational theory of so-
cial facilitation, rather than the drive theory. Inter-
views conducted with subjects after completion of the
study revealed that during the audience trial, almost
half of the subjects recognized that other subjects were
lifting more than them, and they then set a goal to
improve in order to perform closer to the others. This
type of response lends support to the self-awareness
theory. Other responses in interviews included the de-
sire to avoid becoming embarrassed by not lifting a
lot of weight with classmates watching. These respons-
es fall into the self-presentational area, in that subjects
wanted to perform well in order to convey a sense of
competence in the bench press. Therefore, it appears
that the increases in performance due to social facili-
tation effects are independent of arousal.

Landers, Bauer, and Feltz (4) concluded that social
facilitation effects were very small, accounting for only
1–3% of variance in motor performance. This conclu-
sion was later supported by a meta-analysis (2). The
effect sizes demonstrated in this study are also small
(0.29 and 0.23). However, in weight lifting perfor-
mance, where very small amounts of weight may be
the difference between first and second place, these
effects can be viewed as very meaningful. An example
supporting this statement can be seen in the results of
the men’s over 105 kg power-lifting competition at the
Sydney 2000 Olympic Games. Only 5 kg separated the
gold and silver medalists, and the fourth-place finisher
was only 2 kg shy of receiving an Olympic medal.
Thus small performance effects can prove to be very
important in such competitions.

Social facilitation effects can also be viewed as pos-
sible confounding influences on research testing out-
comes. For example, if an investigation was performed
to examine the efficacy of a training program with a
1RM test performed as a pre-/postmeasure but the
posttest was performed in a different social environ-
ment (i.e., with spectators and competitive incentives),
it may appear that the program was effective because
1RM performance increases. However, the increase in
performance may be due to the change in social en-
vironment and not the training program. These influ-

ences may also influence performance on other testing
methods in exercise science research and should there-
fore be controlled.

Practical Applications
One implication derived from the current study is that
psychological and environmental aspects can affect the
reliability of the 1RM test. This test is the most often-
used test for weight-training research. Scientists must
control for social facilitation effects when performing
multiple 1RM trials in order to avoid a confounding
influence. The social facilitation effects observed in the
current research may also occur in other tests involv-
ing performance, and thus may also confound the test-
ing reliability of other measures. Therefore, researchers
must ensure that all testing is done under similar psy-
chological and environmental conditions.

The results of this study may also apply to clini-
cians who counsel athletes regarding performance
anxiety relating to competition and the presence of an
audience. These athletes may benefit from an under-
standing of the positive effect that competition and the
presence of an audience have been shown to have on
the performance of power and strength performance.
This understanding may aid in decreasing the related
anxiety. However, these concepts and theories, along
with the results of this investigation, should be verified
in future research with elite athletes as strength levels,
social experiences, or other factors may differ exten-
sively from the participants in this study.
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