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What are the new findings?

►► Verbal encouragement increases the motivation to 
exercise the next day and hence prolonged adher-
ence to exercise, an important finding relevant to 
promoting an active lifestyle across world population.

►► Social facilitation in the form of external verbal en-
couragement is a powerful aid to performance.

►► This is the first controlled study exploring social fa-
cilitation of an encouraging environment in relation 
to aiding self-regulatory exercise processes. This 
may aid exercise adherence, promote healthy be-
haviours and potentially support performance.

Abstract
Objective  The positive effect of an audience on 
performance is anecdotally well known, but the impact 
of such social facilitation to both performance and the 
motivation to exercise have not been thoroughly explored. 
The aim of this study was therefore to investigate 
verbal encouragement as a means to promote positive 
behavioural adherence to exercise and augmented 
performance. 
Methods   Twelve untrained but active individuals (seven 
female), age 24±3 years participated in this study. Exercise 
conditions with external verbal encouragement (EVE) 
and without external verbal encouragement (WEVE) were 
compared in both endurance (20 min) and sprint  
(2 × 30 s Wingate) cycling tasks in a randomised crossover 
design. Results were analysed by separate 2 (EVE/WEVE)  
× 2 (sprint/endurance) within-subjects analyses of 
variance for each dependent variable. Statistical 
significance was set at p≤0.05. 
Results  EVE resulted in a significant increase, 
F

(1,11)
=15.37, p=0.002, ƞ

p
2=0.58 in the average power 

generated by participants in each exercise bout on the 
cycle ergometer. EVE also had a significant effect on 
reported motivation to exercise the next day, F

(1,11)
=5.5, 

p=0.04, ƞ
p
2 =0.33, which did not differ between type of 

exercise. 
Conclusion  External encouragement in both sprint and 
endurance activities resulted in large improvements in 
performance and motivation to continue an exercise 
regimen the next day, which has important implications for 
health, adherence and maximising physical performance 
using a practical intervention.

Introduction
It is well known that in situations where indi-
viduals are able to exert self-control over a 
particular action they are more likely to enjoy 
the experience, develop sustainable exercise 
behaviours and achieve success in task execu-
tion.1 However, while there are many benefits 
to self-regulatory exercise, it has also been 
observed that self-regulated training loads 

tend to diminish when exercise is performed 
in isolation, particularly among novice and 
recreational exercisers.2 3 A recent study 
demonstrated this could be improved by the 
presence of a spotter in resistance training,4 
probably aiding both confidence in safety 
issues and motivation to complete the task. 
It seems likely that similar social facilitation 
could be translatable to a range of exercise 
situations where motivation and reassurance 
are influential. The positive effect of having 
an audience observing performance is anec-
dotally well known in team sports in the form 
of the home team advantage.5 However, it 
is surprising such social facilitation of an 
encouraging environment has not yet been 
thoroughly explored in relation to aiding 
self-regulatory exercise processes and yet this 
may aid exercise adherence, promote healthy 
behaviours and potentially aid performance.

While self-regulation is a relatively common 
technique in the regimen of endurance 
athletes and increasingly included in talent 
development programme to select and 
optimally prepare youth athletes for competi-
tion,6 empirical data regarding enhancement 
or facilitation of self-regulatory performance 
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in the context of training and exercise are relatively 
scarce. This is unusual as exercising without peer support 
is such a common form of exercising. External stimuli 
such as music have occasionally been shown to be 
effective in augmenting performance in self-regulated 
activities such as peak power in response to high inten-
sity cycling7 although this has not been demonstrated 
consistently between laboratories and among different 
population groups.8 Racing against opponents has been 
reported as another potential powerful external stim-
ulus that could enhance performance of experienced 
athletes,9 improving performance10 while simultaneously 
lowering the perceived effort of the exercise task.11 For 
inexperienced and recreational exercisers in particular, 
encouragement from a fellow exerciser, coach, friend 
or personal trainer might be the most promising way to 
readily facilitate and enhance self-regulatory exercise 
and consequently training adherence. With increasing 
focus on active and healthy lifestyles, this group of exer-
cisers has become increasingly large and there is a need 
to explore ways to guide them towards optimising their 
performance and remain engaged in training sessions.1

Though offering encouragement while training 
appears a promising means to optimise self-regulatory 
training output and adherence, there is limited empir-
ical data available. As experienced athletes have well 
developed exercise pacing strategies that enable them 
to control sensations of fatigue and improve exercise 
performance, they usually are very capable of engaging in 
self-regulatory training exercises.12 Inexperienced exer-
cisers, however, often do not perform maximally when 
left to self-regulate1 and are less likely to be able to pace 
themselves effectively during exercise, which can lead 
to premature sensations of fatigue and less enjoyment, 
which in turn, leads to poor exercise performance.12–14 
Therefore, untrained and recreationally active people 
are likely to work harder in the presence of a social facil-
itator than when performing in isolation, although this 
may also lead to overestimations of physical conditioning 
and inaccuracies of pacing.9 However, it seems likely 
those who do not engage in structured training exercises 
might benefit most from social facilitation when exer-
cising in order to improve training output and training 
adherence.

When it comes to modifying health behaviours such 
as exercise and increasing motivation to engage in these 
behaviours, encouraging feedback is a powerful rein-
forcer.15 This can be quite different to real-time feedback 
on technical performance which can be distracting and 
demotivating if perceived negatively.16 However, when 
non-technical supportive feedback is perceived positively, 
it often enhances the athletes’ perceptions of compe-
tence and autonomy, both of which mediate their level 
of motivation.17 

The purpose of this study was to examine whether 
passive (silent) or active (verbal encouragement) results 
in meaningful social facilitation of performance in 
untrained adults across both endurance (endurance) and 

sprint (power) training. By comparing impacts to endur-
ance and sprint conditions, it might also be possible to 
ascertain whether encouragement is more or less effec-
tive in modify different types of exercises.. Therefore, 
the current study examines whether standardised verbal 
encouragement can improve physical performance 
compared with passive, silent social facilitation while at 
the same time maintaining or even improving levels of 
psychological well-being, fatigue, pain and motivation.

Methodology
Experimental design
The effect of external verbal encouragement (EVE) on 
indicators of physical performance (power), Rate of 
Perceived Exertion (RPE), subjective well-being and 
distress (Subjective Exercise Experience Scale (SEES)), 
fatigue and motivation to exercise was examined in 
two types of exercise (sprint and endurance) using a 
2×2 within subjects (cross-over), factorial experimental 
design. All participants undertook a prestudy familiari-
sation session comprising the sprint and endurance tasks 
and thereafter undertook four separate exercise sessions 
performed in a random order. The familiarisation trials 
mirrored the experimental conditions to minimise the 
possibility of uncertainty in protocol operation. Each 
session participants undertook either sprint or endurance 
exercise challenges with EVE or without EVE  (WEVE). 
The same social facilitator was present for all trials, but 
was either passive (silent and not visible) (the WEVE 
trials) or active, visible and verbally encouraging (the 
EVE trials). The order of trials was randomised to avoid 
the possibility of systematic learning effects influencing 
performance outcomes.

Participants
The sample consisted of 12 individuals (7 female, 5 male), 
mean±SD: age 24±3 years, height 1.66±0.78 m, weight 
66.5±17.5 kg, V̇O

2
 max 37.5±6.7 ​ml.​kg.​min–1. Partici-

pants all identified as untrained, recreationally active (ie, 
engaging in occasional exercise activities), but did not 
engage in structured training exercise. On recruitment, 
participants were given written instructions describing 
all procedures related to the study and all provided 
informed consent prior to commencement. To identify 
any medical or psychological conditions which may have 
impeded the participants’ ability to exercise safely, partic-
ipants were screened prior to the first exercise session 
with a prescreening medical history questionnaire. No 
physical or psychological impediments to exercise were 
recorded. Base-level fitness was assessed with the multi-
stage fitness test for the purpose of estimating maximal 
oxygen uptake. 

Procedures
Endurance exercise task
The endurance exercise task consisted of a 20 min cycle 
on a fixed ergometer (VeloTron and Velotron Coaching 
Software, Racermate, USA) and participants’ were 
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Table 1   Frequency of encouragement delivery from the 
Personal Trainer across endurance and sprint tasks

Time Motivational feedback

Encouragement endurance

 � Start
 � 5 min
 � 7 min 30 s
 � 10 min
 � 17 min 30 s
 � 19 min 50 s (count down 

last 3 s)
 � 20 min (finish)

Motivation (ie, ‘you can do 
it, keep going, you’re doing 
great, you’re nearly finished’, 
etc)
Positive reinforcement (ie, 
‘good riding technique, pace, 
power, speed, breathing’, 
etc)

Encouragement sprint

 � Start
 � 15 s (half way)
 � 10 s (count down last 3 s)
 � 5 s
 � 3 s
 � 1 s
 � 30 s (finish)

Motivation (ie, ‘you can do 
it, keep going, you’re doing 
great, you’re nearly finished’, 
etc)
Positive reinforcement (ie, 
‘good riding technique, pace, 
power, speed, breathing’, 
etc)

instructed to sustain the highest power output they could 
manage across 20 min. An additional 3 min cycle warmup 
and 3 min cycle cool-down was conducted before and 
after the 20 min exercise bout.

Sprint exercise task
The sprint task consisted of two bouts of the 30 s Wingate 
Sprint Cycling Test (WAnT) (VeloTron and Wingate 
Testing Software, Racermate, USA). Each partici-
pant started the protocol with a 5 min self-regulated 
cycle warmup at RPE 11 (light), followed by the first 
30 s Wingate bout, then a 5 min self-regulated active 
recovery,18 followed by the second Wingate bout. The 
protocol concluded with a 5 min cycle cool-down (RPE 
7; Extremely light).

Average and peak power (watts) was recorded for the 
endurance and sprint tasks. Heart rate (RS400, Polar 
Elektro, Finland) was collected at 5 s intervals throughout.

All exercise sessions were conducted in the afternoon, 
between 13:00  and  17:00  hours. Each participant was 
given the same instructions by the researcher on equip-
ment operation, exercise session duration and safety 
precautions, and the importance of giving maximal 
voluntary effort in all exercise bouts was stressed.

A small clock was placed in front of participants so that 
time was displayed across all exercise conditions. Partic-
ipants were first fitted with the heart rate (HR) monitor 
before the start of each exercise bout. The order of each 
test sequence was randomised between participants. 
Each participant completed all testing sessions over a 
6-week period with a minimum 48 hours recovery period 
between visits to the laboratory.

Subjective psychological measures
Subjective perceived effort was measured using the 6–20 
Borg Rating of Perceived Exertion (RPE) Scale. All reflec-
tive RPE assessments were conducted immediately at the 
conclusion of each exercise bout.

Participants were also asked to rate their subjective 
level of pain/discomfort on a 1–10 scale with (0) indi-
cating no pain/discomfort, (5) moderate pain/discomfort 
and (10) extreme pain/discomfort. A second scale was used 
to measure participants’ motivation to exercise on the 
following day with (0) indicating not motivated, (5) some-
what motivated and (10) extremely motivated. The pain/
discomfort scale was administered immediately at the 
end of each exercise bout, and the motivation to exer-
cise scale was conducted at conclusion of each exercise 
condition.

The SEES19 assessed positive or negative well-being as a 
response to exercise participation. This scale is a 12-item 
inventory with three dimensions: Positive Well-being 
(PWB), Psychological Distress (PD) and Fatigue (FAT). 
Participants responded on a 7-point Likert scale ranging 
from not at all (1) to very much so (7), with moderate so at 
(4). The SEES was administered at the conclusion of 
each exercise condition.

External verbal encouragement (EVE) condition
During the encouragement conditions, the same 
female social facilitator remained next to the exercising 
participant for the duration of the bouts. Positively 
reinforcing statements were used to aid performance 
(ie, ‘that’s great speed, keep it up’ or ‘that’s good 
power’). Encouragement on time elapsed was phrased 
positively (ie, ‘you’re half way already’ and ‘only 10 s 
to go’), while general motivating statements were used 
intermittingly throughout the bouts. The schedule of 
encouragement delivery between tasks was devised to 
provide more frequent motivation (encouragement) 
during the last 5 mins of the endurance bout, and the 
last 10 s of their sprint bout, to elicit maximal perfor-
mance and completion of exercise bout (table  1, for 
timing and examples of feedback given). Statement 
frequency and spacing of comments was scripted to be 
consistent across participants.

Without external verbal encouragement (WEVE) condition
During the sprint and endurance WEVE exercise bouts, 
the social facilitator remained seated and silent approx-
imately five metres from the participant and out of view. 
Participants were only given basic instructions on how to 
operate the cycle ergometer, and when the exercise bout 
commenced and finished.

Statistical analyses
For power, cadence, heart rate and subjective psycholog-
ical measures, RPE, pain/discomfort, motivation, fatigue 
and psychological well-being (positive and negative), 
separate 2 (EVE/WEVE) × 2 (Sprint/Endurance) with-
in-subjects analyses of variance (ANOVA) were conducted 
for each dependent variable. For power, cadence and 
heart rate both the mean over the whole exercise bout 
and the peak level reached in each exercise bout were 
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Figure 1   Mean power (in Watts) in each of the four 
exercise bouts. Error bars show SE of the Mean (SEM).  
*Significant difference, p<0.01. EVE, external verbal 
encouragement  condition; WEVE, without external verbal 
encouragement condition.

Table 2   Raw units of outcome measures (mean±SD)

Endurance Sprint

EVE WEVE EVE WEVE

Average 
power (W)

109±32 88±28 385±99 373±111

Distance 
(m)

1124±146 1064±155 N/A N/A

Avg peak 
power (W)

N/A N/A 581±225 550±219

Peak power 
(W)

N/A N/A 606±227 572±230

Average HR 
(bpm)

158±9 148±15 151±10 146±12

Peak HR 
(bpm)

N/A N/A 182±10 180±10

RPE (units) 16±3 13±2 17±1 15±1

EVE, external verbal encouragement condition; HR, heart rate; 
RPE, Rate of Perceived Exertion; WEVE, without external verbal 
encouragement condition.

reported. All data met the assumptions of within-subjects 
ANOVA. Results were considered statistically significant 
if p≤0.05.

Results
Exercise performance
The encouragement provided by the social facilitator 
in EVE resulted in a significant increase (main effect of 
encouragement) F

(1,11)
=15.37, p=0.002, ƞ

p
2=0.58, in the 

average power generated by participants in each exer-
cise bout on the cycle ergometer (figure  1) relative to 
the WEVE condition. The interaction between EVE and 
type of exercise (endurance and sprint) was not signifi-
cant F

(1,11)
=0.92, p=0.36, ƞ

p
2=0.077. Thus, EVE had similar 

effects on mean power generated by the participants in 
both endurance and sprint contexts.

A similar result was found for peak power (table 2), with 
the encouragements of the social facilitator resulting in 
a significant increase in peak power output, F

(1,11)
=5.36, 

p=0.041, ƞ
p

2 =0.33, while the interaction between EVE 
and type of exercise (endurance and sprint) was not 
significant F

 (1,11)
=1.15, p=0.305, ƞ

p
2=0.095.

A significant elevation of mean HR was observed in 
the EVE conditions relative to the WEVE conditions, 
F

(1,11)
=4.9, p=0.049, ƞ

p
2 =0.31, but not the peak HR, 

F
(1,11)

=3.97, p=0.072, ƞ
p

2=0.27. This effect on mean 
HR was however modest and very variable (endur-
ance; 10±9 bpm, sprint; 6±6 bpm). There was no 
significant difference between endurance and sprint 
mean HR, F

(1,11)
=2.74, p=0.13, ƞ

p
2 =0.199 or peak 

HR, F
 (1,11)

=0.09, p=0.77, ƞ
p

2 =0.85. Nor were either  
interaction statistically significant, mean HR  
F

 (1,11)
=0.28, p=0.61, ƞ

p
2=0.024, peak HR F

 (1,11)
=0.06, 

p=0.82, ƞ
p

2=0.005. Participants receiving encourage-
ment experienced significantly elevated average heart 
rate compared with those that were not receiving 
encouragement (endurance; 10±9 bpm, sprint; 6±6 
bpm) (p<0.05).

Subjective psychological measures of exercise
Borg Rating of Perceived Exertion (RPE)
EVE from the social facilitator significantly increased 
participants’ rated subjective exertion (RPE), F

(1,11)
=26.7, 

p=0.001, ƞ
p

2 =0.71. Participants also perceived sprint exer-
cise as significantly more difficult in the EVE condition, 
F

(1,11)
=10.7, p=0.008, ƞ

p
2 =0.49. In addition, there was a 

significant interaction between EVE and type of exer-
cise, more pronounced in endurance activity F

(1,11)
=9.02, 

p=0.012, ƞ
p

2=0.45.
EVE resulted in a significant increase in reported 

motivation to exercise the next day, F
(1,11)

=5.5, p=0.04, 
ƞ

p
2 =0.33. However, there was no interaction, F

(1,11)
=0.48, 

p=0.504, ƞ
p

2=0.04, between social facilitation condi-
tions and exercise type which suggests this is a general 
effect of EVE and is not specific to endurance or sprint 
exercise (figure 2).

Fatigue
The encouragement provided by the social facilitator 
did not affect participants’ overall subjective level of 
fatigue, F

(1,11)
=0.072, p=0.793, ƞ

p
2=0.007. However, the 

interaction between EVE and exercise was significant 
F

(1,11)
=5.93, p=0.033, ƞ

p
2=0.350, indicating that EVE 

increased perceived fatigue compared with WEVE.
No significant effect of EVE was observed on psycho-

logical well-being (positive), F
(1,11)

=0.02, p=0.88, 
ƞ

p
2=0.002 or psychological discomfort (negative), 

F
(1,11)

=0.29, p=0.6, ƞ
p

2=0.03. There were also no signifi-
cant main effects of type of exercise or any significant 
interactions. The % change and effect sizes of depen-
dent variables were also assessed in this study for 
further evaluation. This supported earlier observations 
of changes to RPE and average power outputs across 
both sprint and endurance activities (table 3).
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Figure 2   Subjective motivation to exercise the next day 
(0=not motivated to 10=extremely motivated). SEM indicated 
by the error bars. EVE, external verbal encouragement 
condition; WEVE, without external verbal encouragement 
condition.

Table 3   Impact of social facilitation on performance 
(mean±95% CL)

Change 
(raw 
units)

% 
Change ES P values

Sprint

 � Average power (W) 21±8 26±13 0.70 <0.001

 � Distance (m) 60±86 7±8 0.40 0.15

 � Average HR (bpm) 10±9 8±7 0.82 0.032

 � RPE (units) 2±1 13±3 1.11 <0.001

Endurance

 � Average power (W) 12±18 5±5 0.11 0.163

 � Avg peak power (W) 31±35 7±7 0.14 0.076

 � Peak power (W) 33±46 8±9 0.15 0.099

 � Average HR (bpm) 6±6 4±5 0.52 0.169

 � Peak HR (bpm) 3±9 2±5 0.26 0.276

 � RPE (units) 3±4 15±4 0.42 0.011

 � Fatigue (unit) 2.0±3.2 12±15 0.13 0.198

ES, effect size; HR, heart rate; RPE, Rate of Perceived Exertion.

Discussion
The main finding of this study was that the presence 
of a social facilitator providing verbal encouragement 
resulted in improved performances in both endur-
ance and sprint cycling tasks compared with acting as a 
passive observer. To our knowledge, this provides the first 
controlled study confirming that a positive environment 
of active encouragement improves exercise performance 
in recreationally active people across different exercise 
tasks. This might help to maintain or even increase future 
motivation1 to engage in regular exercise and obtain the 
experience required to develop effective self-regulatory 

behaviour for improved performance, depending on the 
motivation of the exerciser who may simply desire to feel 
better emotionally after a workout rather than seeking a 
performance gain.20 These findings could also be appli-
cable to a number of different sporting situations, such 
as team games that rely on both endurance and sprint 
energy resources. In these sports, a positive, supportive 
environment might be more conducive to better perfor-
mance than passive observation alone as is seen with the 
influence of a crowd effect.21 22 

In our study, verbal encouragement versus passive 
observation was performance enhancing for both endur-
ance and sprint exercise, a situation likely to also be 
experienced in team sports where the noise from numer-
ically greater spectators at home matches would usually 
be positive. Therefore, positive encouragement from a 
home crowd might partly explain the substantial home 
advantage reported for sports such as Rugby Union 
(25.1% home advantage), Soccer (21.7% home advan-
tage) and NBA Basketball (21.0% home advantage).5 

External encouragement differs from external feed-
back insofar as technical aspects of feedback can be a 
distraction to performance whether these are intended 
positively or negatively. Encouragement is merely rein-
forcement of the athlete’s existing performance strategy 
and as such it may be useful to aid motivation and 
adherence to the specific task. Therefore, in a major 
competition in the presence of spectators, encourage-
ment might better aid maintenance of a performance 
strategy rather than detract from it, although this clearly 
depends on the nature of the task involved.13 Further 
similarly controlled experiments are required to investi-
gate the relative impact of technical information and/
or negative comments but a clear effect is evident for 
spectators to verbalise encouragement rather than being 
passive, silent observers.

Consistent with the objective measures in this experi-
ment, participants reported significantly higher subjective 
perceived effort (RPE) when provided with encourage-
ment. This finding has a logical basis and is consistent 
with the EVE condition aiding the sustainment of a higher 
workload throughout the endurance and sprint tasks. It 
is well known that tasks requiring greater effort usually 
result in higher performances18 and so it also supports 
previous controlled research comparing perceived effort 
and performance, where individuals routinely report 
higher levels of perceived effort in conjunction with 
higher performance indicators of power and speed.23 24 

There was also a significant interaction between encour-
agement and the type of exercise in perceived effort 
(RPE). This showed that encouragement was perceived 
to be most effective in the endurance condition. This 
occurred despite the participants perceiving the sprint 
task to be harder overall. A possible explanation for this 
effect might be that the spectator was able to motivate 
participants with verbal encouragement to a greater 
extent in the longer duration bouts, where performance 
is often known to undulate due to the imprecision of 
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pacing plans, uncertainty over energy reserves and self-
doubt over physical capabilities to conclude the task 
within tolerable levels of discomfort.12 It is also likely 
that maximal performance in the sprint task is closer to 
a ceiling effect for these participants, but less so in the 
endurance task, and thus the interaction reflects greater 
room for improvement in one task relative to the other. 
Additionally, when working at maximal effort such as in 
the sprint task, there are fewer opportunities for positive 
responses to encouragement than during slower pedal-
ling in the 20 min endurance task. Therefore, EVE is 
likely have more impact on endurance activities than 
sprint activities due to time to act on the encouragement 
provided.

Participants’ indicated higher levels of subjective 
fatigue in EVE in the endurance condition, which corre-
sponds with participants’ scores indicated by RPE. This is 
consistent with previous research reporting non-athletes 
feeling sensations of premature fatigue from exercise 
without well-constructed pacing strategies.24 This is likely 
due to be a sense of lacking control during maximal 
performance with little self-reflection or reference to a 
strategy as the bout develops. More experienced athletes 
are able to refer to previous experiences of sensations 
at similar stages of a given event. Sensations of reduced 
fatigue at key checkpoints can provide positive self-reg-
ulatory information to athletes but inexperienced 
athletes are more reliant on their inherent pace judge-
ment and reinforcement from the spectator that they are 
performing well. Therefore, as external encouragement 
decreased participants’ subjective fatigue in the task 
perceived as harder, it suggests a coach may be able to help 
facilitate an optimal pacing strategy, decrease feelings of 
fatigue, and produce greater performance outcomes.12 
Thus, even without exercise experience, fatigue can be 
controlled through feedback mechanisms by a spectator 
or a personal trainer, particularly the harder and the 
shorter the duration of the task. This finding contributes 
to a greater understanding of the potential influence of 
external encouragement on sprint exercise which has 
not been reported previously.

Participants also perceived greater pain/discomfort in 
the exercise bouts in the presence of encouragement, 
which is consistent with the greater physical output and 
subjectively reported exertion at working to a higher 
level of physical effort. This is to be expected as higher 
speed and power outputs result in greater perceived 
pain/discomfort across all exercise.23 Overall, partici-
pants in the EVE condition reported encouragements 
also increased the ‘motivation to exercise tomorrow’. 
This is in line with previous research indicating that 
individuals become more motivated to adhere to exer-
cise programmes after they have been trained by a coach 
and after exercise experience, particularly when the 
feedback is positive.25 Thus, future research may inves-
tigate whether individuals with low initial motivation 
to exercise, by conducting a pre-exercise motivation to 
exercise evaluation, in order to determine what level of 

motivation for future exercise behaviour encouragement 
can elicit over time. This could have great implications 
for determining spectators, coaches or personal trainers’ 
potential influence on motivation to continue exercise 
and adhere to exercise regiments with the physically inac-
tive.26 

There are some research limitations that need to be 
noted from the current study. For example, research has 
indicated that athletes have expectations that coaches 
will improve their performance, and this can become 
a self-fulfilling prophecy.25 In addition, highly trained 
athletes may be less receptive to social facilitation than 
recreational athletes due to greater awareness of their 
physical capabilities.12 The encouragement provided by 
the social facilitator covered technical, time and general 
motivation aspects, but all from a purely encouragement 
perspective. Specific technical aspects such as corrective 
actions for inadequacies of technique were not included 
in this study as they often promote self-doubt and can 
negatively impact on goal-focused motivation.16 Although 
it was not observed in this study, it is plausible that males 
respond more positively to social facilitation from a 
female and vice versa. No gender-based effects were 
observed in this study and the same female social facili-
tator was used for all trials. Nevertheless, this effect may 
be worthy of further exploration in subsequent studies.

In conclusion, social facilitation with verbal encour-
agement increased physical performance during both 
endurance and sprint exercise sessions and also increased 
motivation to exercise on subsequent days which could 
be a practical strategy to increase training adherence. 
These outcomes are important for an array of health and 
exercise-related disciplines which seek to improve exer-
cise performance, aid self-regulatory skills and increase 
motivation to exercise. This would in turn increase an indi-
vidual’s level of exercise self-efficacy and the likelihood of 
sustaining and maintaining regular exercise. Therefore, 
if a supporter, crowd, coach or personal trainer can facil-
itate better performance strategies by helping people 
gain the exercise experience needed to adequately regu-
late exercise intensity, they act to enhance both indirect 
and direct reinforcement for future exercise behaviour. 
Finally, the outcomes of this study could be applied to 
many sporting situations and consequently suggests that 
observers of sport might substantially aid performances 
with positive verbal encouragement.

Contributors  All authors contributed equally to conception, design, analysis, 
interpretation and writing of the article.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient consent  Obtained.

Ethics approval  This study was conducted under ethical approval from the James 
Cook University Human Ethics Committee (approval number H5449).

Provenance and peer review  Not commissioned; externally peer reviewed.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 

copyright.
 on 12 June 2019 by guest. P

rotected by
http://bm

jopensem
.bm

j.com
/

B
M

J O
pen S

port E
xerc M

ed: first published as 10.1136/bm
jsem

-2018-000368 on 27 July 2018. D
ow

nloaded from
 

http://bmjopensem.bmj.com/


7Edwards AM, et al. BMJ Open Sport Exerc Med 2018;4:e000368. doi:10.1136/bmjsem-2018-000368

Open access

permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non-commercial. See: http://​creativecommons.​org/​licenses/​by-​nc/​4.​0/

References
	 1.	 Ekkekakis P, Parfitt G, Petruzzello SJ. The pleasure and displeasure 

people feel when they exercise at different intensities: decennial 
update and progress towards a tripartite rationale for exercise 
intensity prescription. Sports Med 2011;41:641–71.

	 2.	 Day ML, McGuigan MR, Brice G, et al. Monitoring exercise intensity 
during resistance training using the session RPE scale. J Strength 
Cond Res 2004;18:353–8.

	 3.	 Glass SC, Stanton DR. Self-selected resistance training intensity in 
novice weightlifters. J Strength Cond Res 2004;18:324–7.

	 4.	 Sheridan A, Marchant DC, Williams EL. Presence of spotters 
improves bench press performance: a deception Study. J Strength 
Cond Res 2017.

	 5.	 Stefani R. Measurement and interpretation of home advantage. 
Statistical thinking in sports. New York: Chapman and Hall/CRC, 
2008:203–16.

	 6.	 Elferink-Gemser MT, Hettinga FJ. Pacing and Self-regulation: 
important skills for talent development in endurance sports. Int J 
Sports Physiol Perform 2017;12:831–5.

	 7.	 Nakamura PM, Pereira G, Papini CB, et al. Effects of preferred and 
nonpreferred music on continuous cycling exercise performance. 
Percept Mot Skills 2010;110:257–64.

	 8.	 Pujol TJ, Langenfeld ME. Influence of music on wingate anaerobic 
test performance. Percept Mot Skills 1999;88:292–6.

	 9.	 Hettinga FJ, Konings MJ, Pepping GJ. The science of racing against 
opponents: affordance competition and the regulation of exercise 
intensity in head-to-head competition. Front Physiol 2017;8:118.

	10.	 Konings MJ, Schoenmakers PP, Walker AJ, et al. The behavior of an 
opponent alters pacing decisions in 4-km cycling time trials. Physiol 
Behav 2016;158:1–5.

	11.	 Konings M, Parkinson J, Zijdewind CAT. Racing against an opponent 
improves 4-km time trial performance, alters pacing and force 
declines, but does not affect RPE. Int J Sports Physiol Perform.

	12.	 Edwards AM, Polman RC. Pacing and awareness: brain regulation of 
physical activity. Sports Med 2013;43:1057–64.

	13.	 Edwards A, Polman R. Pacing in sport and exercise: a 
psychophysiological perspective. New York: Nova Science Publishers, 
2012:207–75.

	14.	 Cabanac M. Exertion and pleasure from an evolutionary perspective. 
In: Acevedo EO, Ekkekakis P, eds. Psychobiology of physical activity 
2006. Champaign, IL: Human Kinetics:79–89.

	15.	 Coleman KJ, Paluch RA, Epstein LH. A method for the delivery 
of reinforcement during exercise. Behavior Research Methods, 
Instruments, & Computers 1997;29:286–90.

	16.	 Sinclair DA, Vealey RS. Effects of coaches' expectations and 
feedback on the self-perceptions of athletes. J Sport Behav 
1989;12:77–87.

	17.	 Mouratidis A, Vansteenkiste M, Lens W, et al. The motivating role of 
positive feedback in sport and physical education: evidence for a 
motivational model. J Sport Exerc Psychol 2008;30:240–68.

	18.	 Edwards AM, Bentley MB, Mann ME, et al. Self-pacing in 
interval training: a teleoanticipatory approach. Psychophysiology 
2011;48:136–41.

	19.	 McAuley E, Courneya K. The Subjective Exercise Experiences Scale 
(SEES): development and preliminary validation. J Sport Exerc 
Psychol 1994;16:163–77.

	20.	 Foster C, Hendrickson KJ, Peyer K, et al. Pattern of developing the 
performance template. Br J Sports Med 2009;43:765–9.

	21.	 Pepping GJ, Timmermans EJ. Oxytocin and the biopsychology of 
performance in team sports. ScientificWorldJournal 2012;2012:1–10.

	22.	 Moll T, Jordet G, Pepping GJ. Emotional contagion in soccer penalty 
shootouts: celebration of individual success is associated with 
ultimate team success. J Sports Sci 2010;28:983–92.

	23.	 Tucker R. The anticipatory regulation of performance: the 
physiological basis for pacing strategies and the development of a 
perception-based model for exercise performance. Br J Sports Med 
2009;43:392–400.

	24.	 Lander PJ, Butterly RJ, Edwards AM. Self-paced exercise is less 
physically challenging than enforced constant pace exercise of the 
same intensity: influence of complex central metabolic control. Br J 
Sports Med 2009;43:789–95.

	25.	 Gillet N, Vallerand RJ, Amoura S, et al. Influence of coaches’ 
autonomy support on athletes’ motivation and sport performance: 
A test of the hierarchical model of intrinsic and extrinsic motivation. 
Psychol Sport Exerc 2010;11:155–61.

	26.	 Reinboth M, Duda JL. Perceived motivational climate, need 
satisfaction and indices of well-being in team sports: a longitudinal 
perspective. Psychol Sport Exerc 2006;7:269–86.

copyright.
 on 12 June 2019 by guest. P

rotected by
http://bm

jopensem
.bm

j.com
/

B
M

J O
pen S

port E
xerc M

ed: first published as 10.1136/bm
jsem

-2018-000368 on 27 July 2018. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.2165/11590680-000000000-00000
http://dx.doi.org/10.1519/R-13113.1
http://dx.doi.org/10.1519/R-13113.1
http://dx.doi.org/10.1519/R-12482.1
http://dx.doi.org/10.1519/JSC.0000000000002285
http://dx.doi.org/10.1519/JSC.0000000000002285
http://dx.doi.org/10.1123/ijspp.2017-0080
http://dx.doi.org/10.1123/ijspp.2017-0080
http://dx.doi.org/10.2466/pms.110.1.257-264
http://dx.doi.org/10.2466/pms.1999.88.1.292
http://dx.doi.org/10.3389/fphys.2017.00118
http://dx.doi.org/10.1016/j.physbeh.2016.02.023
http://dx.doi.org/10.1016/j.physbeh.2016.02.023
http://dx.doi.org/10.1007/s40279-013-0091-4
http://dx.doi.org/10.3758/BF03204828
http://dx.doi.org/10.3758/BF03204828
http://dx.doi.org/10.1123/jsep.30.2.240
http://dx.doi.org/10.1111/j.1469-8986.2010.01034.x
http://dx.doi.org/10.1136/bjsm.2008.054841
http://dx.doi.org/10.1100/2012/567363
http://dx.doi.org/10.1080/02640414.2010.484068
http://dx.doi.org/10.1136/bjsm.2008.050799
http://dx.doi.org/10.1136/bjsm.2008.056085
http://dx.doi.org/10.1136/bjsm.2008.056085
http://dx.doi.org/10.1016/j.psychsport.2009.10.004
http://dx.doi.org/10.1016/j.psychsport.2005.06.002
http://bmjopensem.bmj.com/

	Impact of active and passive social facilitation on self-paced endurance and sprint exercise: encouragement augments performance and motivation to exercise
	Abstract
	Introduction﻿﻿
	Methodology
	Experimental design
	Participants
	Procedures
	Endurance exercise task
	Sprint exercise task

	Subjective psychological measures
	External verbal encouragement (EVE) condition
	Without external verbal encouragement (WEVE) condition

	Statistical analyses

	Results
	Exercise performance
	Subjective psychological measures of exercise
	Borg Rating of Perceived Exertion (RPE)
	Fatigue


	Discussion
	References


