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Abstract

Health professionals view exergame technologies as an alternative tool in therapeutic treatments and the pro-
motion of physical activity. There is a growing body of work addressing the health benefits of exergaming;
however, there is limited knowledge concerning user experience in this new context. If we aim to encourage
participation in exergaming, we must first understand why gamers currently play exergames. Exergaming refers
to the computer games that require players to perform some level of physical exertion to play. For this reason,
the present study compares the motivations that encourage participation in three contexts (exercise, computer
games, and exergaming) to identify key elements that support such participation. Survey instruments were
administered in each context, and motivational components were addressed within self-determination theory.
Findings suggest perceptions of enjoyment and feeling better after a session and participation within a social
context are key factors that encourage participation in the three contexts. Participation in exergaming is also
encouraged by perceptions of performing mild exercise while playing videogames. Exergamers might not
experience an optimal challenge while playing, and this may lower their motivation. Participation in exercise is
also encouraged by perceptions of being healthier and, in some instances, driven to avoid feelings of guilt.
Gamers also play computer games encouraged by perceptions being in a better mood after session, although
some gamers might also participate aiming to gain social acceptance.

Introduction

Exergaming refers to those computer games that require
players to perform some level of physical exertion in order

to play. Although exergaming was conceived as a form of
entertainment, researchers and health professionals are in-
terested in adopting these technologies as tools to assist
healthcare treatments and promote physical activity and well-
being. Initial studies suggest exergames can be effective tools
in combating obesity, inactivity, and health problems associ-
ated with sedentary lifestyles by their potential to increase
energy expenditure and decrease body mass index,1 reduce
sedentary screen time,2 enhance exercise effectiveness, and
improve program compliance.3–5 These studies indicate that
children enjoy playing exergames, and this seemed to increase
their motivation to keep playing. However, this motivation
might be temporary as the interest to play exergames is likely
to decrease after a short period of time.6 Thus, this article aims
to identify those motivational factors that encourage partici-
pation in exergaming. A study suggests there are two types of
players in exergaming: Those who play to relax and those
who play to achieve. When exergamers play to relax, they
simulate the sports’ movements, and their bodies are com-
pletely involved in the game. Body movements appear to help

exergamers to enter in the fantasy world and consequently to
have a broader emotional experience. When the motivation is
to achieve, exergamers are less concerned with executing re-
alistic movements. Movements are reduced to what is nec-
essary.7 This study identified behaviors during play time;
however, the motivation to play remains unclear. Exergaming
seen as a social activity might encourage participation. A
longitudinal study regarding children’s motivation to play
dance games at home suggests multiplayer sessions can re-
duce dropout and may increase children’s motivation to keep
playing exergames. Motivation to play was assessed by play
time and dropout.8 However, if we are to address motivation
in exergaming, it is appropriate to apply a psychological
framework that helps us to understand why people choose to
play exergames. Because exergaming shares components
from physical exertion and computer games, the motivations
behind exercising and playing computer games were also
investigated to identify key factors that support such partic-
ipation, all within the same theoretical framework. Our ap-
proach to determine why people participate in activities such
as exercise, computer games, and exergaming is through self-
determination theory (SDT),9 which was developed to explain
human behavior and concerns the motivations behind the
choices that people make.
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SDT suggests that the perceived need satisfaction will lead
to self-determined motivation and outlines three psycholog-
ical environmental satisfactions that are responsible for self-
determined motivation, that is, ‘‘Autonomy,’’ ‘‘Competence,’’
and ‘‘Relatedness.’’ Autonomy reflects a desire to engage in
activities by personal choice and can be an indicator of the
willingness to perform a given activity (e.g., playing sports,
roller coaster riding, going to the cinema). Competence con-
cerns our desire to experience a sense of optimal challenge in
a competitive environment (e.g., a sport competition, com-
pleting a level in a computer game). Relatedness involves a
feeling that one is connected or related to a particular social
context or group interaction leading to social bonding (e.g.,
friendships or teamwork activities). SDT also identifies three
degrees of motivation that relate to the degree of internali-
zation or acceptance of the value of the outcome. The degrees
are ‘‘intrinsic,’’ ‘‘extrinsic,’’ and ‘‘amotivation.’’ Intrinsic Mo-
tivation refers to engaging in an activity purely for the plea-
sure and satisfaction derived from doing the activity; intrinsic
motivation is highly associated with enjoyment. Extrinsic
Motivation is identified when an individual performs an ac-
tivity based on the perceived value of the outcome, that is,
rewards or social comparisons. Extrinsic motivation is di-
vided into four regulations: ‘‘external,’’ ‘‘introjected,’’ ‘‘iden-
tified,’’ and ‘‘integrated.’’ Integrated Regulation is determined
when regulations are evaluated and assimilated to one’s
values and needs. This behavior share qualities with Intrinsic
Motivation, although it is still considered extrinsic because it
is performed to achieve separate outcomes rather than for an
individual’s natural enjoyment. Identified Regulation reflects
a conscious personal goal achievement, although the activity
may not be enjoyable (e.g., an individual who exercises be-
cause she or he values the benefits of exercise). Introjected
Regulation involves performing an activity but not fully ac-
cepting it as one’s own, for example, prescribed exercise to
avoid negative emotions such as anxiety or guilt. External
Regulation indicates that behavior is controlled by external
sources to satisfy an external demand or reward contingency
(i.e., those who exercise because of pressure from friends or
family). Finally, Amotivation is the third degree of motiva-
tion, which is defined as ‘‘the state of lacking the intention to
act.10 According to Ryan and Deci,9 non-motivated individ-
uals do not perceive contingencies between their actions and
the outcomes of their actions.

Previous studies investigating motivation in exercise sug-
gest people exercise because they enjoy it; however, partici-
pation can also be driven by health reasons or medical
conditions. Perceived enjoyment (Intrinsic Motivation) and
the awareness of being healthier (Identified Regulation) seem
to be the primary reasons why people participate in exer-
cise.11 This survey study also indicates that the ‘‘Need for
Autonomy’’ was the highest need satisfied followed by the
‘‘Need for Relatedness,’’ a finding that suggests exercising is
mainly perceived as a voluntary behavior and seen as a social
activity by participants.11 These findings are expected to be
replicated in our study.

Multiple theories have been proposed to understand
player motivation during gameplay. Some of these theories
are based on game mechanisms,12–14 player behaviors,15,16

player emotions,17,18 or player enjoyment.19,20 Motivation in
computer gaming can be studied with SDT because it has
been applied to recreational contexts such as exercise and

sports.21 Studies were conducted assessing gamers’ psycho-
logical need satisfactions. Findings suggest that the satisfac-
tion of the Need for Autonomy and the Need for Competence
in computer games can predict greater enjoyment and pref-
erence for future play.21 Unfortunately, motivational regula-
tions in videogame players remain unclear. Therefore, this
study also aims to determine what types of motivational
regulations encourage gamers to play computer games. One
would assume that participation in computer games is driven
by the enjoyment experienced during session, and that is why
it is hypothesized that intrinsic motivation will be the main
regulation encouraging people to experience computer
games.

Exergaming is a relatively new field, and as such there is
little understanding of its nature and potential in the games
for health context. As reviewed, initial studies suggest that
enjoyment can support motivation to play exergames, and
this can positively impact upon treatment compliance. Mo-
tivation to play exergames seems to play a key role in the
increase of exercise adherence or treatment compliance;
however, this motivation has not been examined systemati-
cally. Accordingly, this study aims to fill this gap of knowl-
edge by addressing the motivation to play exergames: Is it
only the enjoyment of playing computer games, or is there
something else? Lieberman22 described exergaming as
‘‘highly appealing, motivating, fun, and they [exergames]
offer compelling game challenges, a chance to perform ath-
letically or expressively for others, and a way to meet and
interact with others in friendships and in communities.’’
These attributes might relate to SDT because it concerns In-
trinsic Motivation (e.g., ‘‘appealing’’ and ‘‘fun’’), Autonomy
(e.g., ‘‘a chance to perform athletically or expressively’’), and
Relatedness (e.g., ‘‘a way to meet and interact with others’’).
Thus, it is hypothesized that Autonomy and Relatedness will
be the highest psychological needs satisfied in exergaming
because playing exergames is a chosen activity that is per-
formed in a social context. It is also hypothesized that In-
trinsic Motivation will be the main motivational regulation in
exergaming as the enjoyment produced during a session will
be the main factor that encourages participation. In summary,
it is hypothesized that Autonomy will be the highest rated
need satisfied in the three contexts (exercise, computer games,
and exergaming) because participation in these activities is
assumed to be by personal choice. It is also hypothesized that
Intrinsic Motivation will be the highest rated motivational
regulation in the three contexts as enjoyment appears to be
the main factor that encourage such participation.

Subjects and Methods

Participants and procedure

Participants were recruited from the Glasgow Caledonian
University (Glasgow, Scotland, UK) community and were
asked to rate a series of statements to investigate their moti-
vations and perceptions. Participants in the Exercise group
were members of the Health and Sports Centre. In total, 43
participants (19 females and 24 males; mean age, 34.84 years;
SD, 14.93) completed the survey. Participants in the Gaming
group were undergraduate students from the School of En-
gineering and Computing who mainly play adventure and
sport games. In total, 85 participants (11 females and 74
males; mean age, 21.2 years; SD, 4.09) completed the survey.
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Finally, participants in the Exergaming group were under-
graduate students from the School of Engineering and
Computing who mainly play ‘‘Wii Sports’’ (Nintendo, Kyoto,
Japan) and ‘‘Dance Dance Revolution’’ (Konami, Tokyo, Ja-
pan). In total, 42 participants (17 females and 25 males; mean
age, 23.21 years; SD, 5.41) completed the survey. Participation
was voluntary. Each questionnaire was modified to make it
relevant to each of the three contexts: exercise, computer
games, and exergaming.

Measures

Motivation was investigated with reference to SDT. First,
the satisfaction of the three psychological needs (Autonomy,
Competence, and Relatedness) was addressed by a 15-item
‘‘Basic Psychological Need Scale.’’23 This 7-point Likert scale
(from 1 = ‘‘Not true at all’’ to 7 ‘‘Very true’’) addresses the
levels of satisfaction that individuals perceive in each psy-
chological need. Five items addressed the Need for Autono-
my (e.g., ‘‘I feel free to exercise for as long as I want’’), five
items addressed the Need for Competence (e.g., ‘‘People I
play computer games with tell me I am good at it’’), and five
items addressed the Need for Relatedness (e.g., ‘‘I really like

the people I exergame with’’). Internal consistency for all
three samples was 0.82, on average. Second, motivation reg-
ulations were addressed by a 12-item Self-Regulation Ques-
tionnaire.24 This 7-point Likert scale (from 1 = ‘‘Not true at all’’
to 7 = ‘‘Very true’’) addresses the type of motivation (intrinsic
or extrinsic) and regulations of a person in relation to a par-
ticular behaviour. Three items addressed Intrinsic Regulation
(e.g., ‘‘I play computer games because I enjoy it’’), three items
addressed Identified Regulation (e.g., ‘‘I exercise because I
believe I am in a better mood after’’), three items addressed
Introjected Regulation (e.g., ‘‘I exercise because I feel badly if I
did not do it’’), and three items addressed External Regula-
tion (e.g., ‘‘I play exergames because I want others to know I
do’’). Internal consistency for all three samples was 0.78 on
average.

Statistics

The Basic Psychological Need and Self-Regulation Ques-
tionnaire are based on Likert scales. Because ordinal data
were collected, we considered appropriate to report median
values and box plots.

Results

Basic need satisfactions

Table 1 shows median values of need satisfactions by
group. Inferential data analysis was performed, and the
Shapiro–Wilk test indicated normality could not be assumed;
thus non-parametric tests were appropriate for hypothesis
testing. Kruskal–Wallis one-way analyses of variance tests
indicate a significant effect on Competence [v2(2) = 23.584,
P < 0.001]. Post hoc tests showed significant differences be-
tween the Exercise group and the Exergaming group (mean

Table 1. Median Values of Need Satisfactions

by Group

Group Autonomy Competence Relatedness

Exercise 5.600 5.200 5.200
Gaming 5.600 5.000 5.200
Exergaming 5.600 4.200a 5.300

aSignificant effect.

FIG. 1. Box plots of the Need for Competence between groups. Max, maximum; Min, minimum.
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difference = 1.033) (5.200 vs. 4.167) and between the Gaming
group and the Exergaming group (mean difference = 0.779)
(4.946 vs. 4.167). Figure 1 shows box plots of the Need for
Competence between groups.

Motivational regulations between groups

Table 2 shows median values, and Figure 2 shows box
plots, both of motivational regulations between groups. In-
ferential data analysis was performed, and the Shapiro–Wilk

test indicated normality could not be assumed; thus non-
parametric tests were appropriate for hypothesis testing.
Kruskal–Wallis one-way analyses of variance tests reveal ef-
fects on all regulations: Intrinsic Regulation [v2(2) = 33.138,
P < 0.001], Identified Regulation [v2(2) = 53.290, P < 0.001], In-
trojected Regulation [v2(2) = 35.059, P < 0.001], and External
Regulation [v2(2) = 14.119, P < 0.001]. In Intrinsic Regulation,
post hoc tests showed significant differences between the
Gaming group and the Exercise group (mean differ-
ence = 0.0786) (6.298 vs. 5.512) and between the Gaming
group and the Exergaming group (mean difference = 1.075)
(6.298 vs. 5.222). In Identified Regulation, post hoc tests
showed significant differences between the Exercise group
and the Gaming group (mean difference = 1.499) (6.171 vs.
4.671), between the Exercise group and the Exergaming
group (mean difference = 2.227) (6.171 vs. 3.944), and between
the Gaming group and the Exergaming group (mean differ-
ence = 0.726) (4.671 vs. 3.944). In Introjected Regulation, post
hoc tests showed significant differences between the Exercise
group and the Gaming group (mean difference = 1.242) (3.250

Table 2. Median Values of Motivational

Regulations by Group

Group Intrinsic Identified Introjected External

Exercise 5.667 6.667a 3.250a 1.000
Gaming 6.333a 4.667 2.000 1.667a

Exergaming 5.333 4.000 1.667 1.000

aSignificant effect.

FIG. 2. Box plots of Motivational Regulations between groups. Max, maximum; Min, minimum. * = Outlier.
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vs. 2.008) and between the Exercise group and the Ex-
ergaming group (mean difference = 1.536) (3.250 vs. 1.714). In
External Regulation, post hoc tests showed significant dif-
ferences between the Gaming group and the Exercise group
(mean difference = 0.425) (1.882 vs. 1.457) and between the
Gaming group and the Exergaming group (mean differ-
ence = 0.572) (1.882 vs. 1.309).

Discussion

This study investigated the motivations that encourage
participation in exercise, computer games, and exergaming.
Results indicate playing computer games and exergaming
share similar motivations as Intrinsic Regulation was the
highest regulation followed by Identified Regulation in both
groups, which suggests enjoyment is a major factor that
encourage participation in such activities followed by per-
ceptions of feeling better and being in a better mood after
playing. Rating Identified Regulation in the exergaming
context also suggests that perceptions of performing mild
exercise while playing computer games encourage partici-
pation. This might relate to previous studies that suggested
exergamers simulate the sport’s movements and their bodies
are involved in the game to have a broader emotional ex-
perience.7 External Regulation was significantly higher in
the Gaming group, which suggest some gamers perhaps
play computer games to gain acknowledgment or accep-
tance from a particular social circle. In addition, results in-
dicate gamers also share similar types of motivations with
exercisers as findings suggest participation in exercise is
mainly driven by enjoyment and awareness of being
healthier (Intrinsic and Identified Regulation, respectively).
Exercisers indicated that a ‘‘feeling of guilt if not exercising’’
also encourages them to participate, which is associated
with Introjected Regulation.

Autonomy was the highest psychological need rated by all
groups, followed by Relatedness, which suggests exercisers,
gamers, and exergamers share motivations that are driven by
the desire to engage in these activities voluntarily and within
a social context. These findings support early studies that
suggested social interactions might increase motivation in
exergaming.8 The Need for Competence was the lowest need
satisfied in exergaming. Exergamers might not experience an
optimal challenge while playing, and this may lower their
motivation, perhaps because exergames they play fail in
providing challenges that match their skills. Participants re-
ported ‘‘Wii Sports’’ was the most common game they play.
In addition, a sense of challenge might not be priority for
exergamers. Because exergaming is perceived as a social ac-
tivity, participation might be driven by the enjoyment of so-
cial interactions rather than competition per se. Furthermore,
previous studies in exergaming have assessed short-term
motivation for therapeutic gaming in children.3–5 In our
study, participants from the three groups reported partici-
pating in their activity for more than 6 months. However,
these findings should be taken with care, as the data collected
are from small sample sizes; bigger sample sizes would
provide stronger results. In conclusion, this study contributes
to a better understanding on how we can promote partici-
pation in exergaming by identifying key motivational com-
ponents that could potentially support participation. In the
games for health context, this study also provides a platform

for future studies investigating how exergaming technologies
can increase treatment compliance, exercise adherence, and
the promotion of physical activity, in particular by enhancing
motivational components such as enjoyment and health
awareness in competition and social contexts.
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4. Bryanton C, Bossé J, Brien M, et al. Feasibility, motivation,
and selective motor control: Virtual reality compared to
conventional home exercise in children with cerebral palsy.
Cyberpsychol Behav 2006; 9:123–128.

5. Jannink MJ, van der Wilden GJ, Navis DW, et al. A low-cost
video game applied for training of upper extremity function
in children with cerebral palsy: A pilot study. Cyberpsychol
Behav 2008; 11:27–32.

6. Madsen KA, Yen S, Wlasiuk L, et al. Feasibility of a dance
videogame to promote weight loss among overweight chil-
dren and adolescents. Arch Pediatr Adolesc Med 2007;
161:105–107.

7. Pasch M, Bianchi-Berthouze N, Dijk BV, Nijholt A. Move-
ment-based sports video games: Investigating motivation
and gaming experience. Entertain Comput 2009; 1:49–61.

8. Chin A Paw MJM, Jacobs WM, Vaessen EPG, et al. The
motivation of children to play an active video game. J Sci
Med Sport 2008; 11:163–166.

9. Ryan RM, Deci EL. Self-determination theory and the facil-
itation of intrinsic motivation, social development, and well-
being. Am Psychol 2000; 55:68–78.

10. Pelletier LG, Fortier MS, Vallerand RJ, et al. Toward a new
measure of intrinsic motivation, extrinsic motivation, and
amotivation in sports: The Sport Motivation Scale (SMS). J
Sport Exerc Psychol 1995; 17:35–53.

11. Edmunds JK, Ntoumanis N, Duda JL. A test of self-
determination theory in the exercise domain. J Appl Soc
Psychol 2006; 36:2240–2265.

12. Malone TW. What makes things fun to learn? Heuristics
for designing instructional computer games. In: Proceed-
ings of the Joint Symposium of the Third SIGSMALL Sym-
posium and the First SIGPC Symposium on Small Systems
(Palo Alto, CA, September 18–19). ACM, New York, 1980;
162–169.

13. Malone TW, Lepper MR. Making learning fun: A taxonomy
of intrinsic motivations for learning. In: Snow RE, Farr MJ,
eds. Aptitude, Learning and Instruction III: Conative and Af-
fective Process Analyses. Hillsdale, NJ: Lawrence Erlbaum
Associates, 1987; vol. 3:223–253.

EXERGAMING, EXERCISE, AND GAMING: MOTIVATION 209



14. Rouse R. Game Design, Theory & Practice, 2nd ed. Long
Beach, CA: Worldware Publishing Inc.; 2005.

15. Bartle R. (1996). Hearts, clubs, diamonds, spades: Players
who suit MUDS. Muse Entertainment. www.mud.co.uk/
richard/hcds.htm (accessed June 2007).

16. Yee N. Motivations for play in online games. Cyberpsychol
Behav 2006; 9:772–775.

17. Lazzaro N. Why we play games: Four keys to more emotion
without story [online article]. 2004. www.xeodesign.com/
xeodesign_whyweplaygames.pdf (accessed June 12, 2007).

18. Lazzaro N. The four fun keys. In: Isbister K, Schaffer N, eds.
Game Usability: Advancing the Player Experience. Burlington,
MA: Morgan Kaufmann; 2008:317–343.

19. Csikszentmihalyi M. Flow: The Psychology of Optimal Experi-
ence. New York: Harper Perennial; 1990.

20. Sweetser P, Wyeth P. GameFlow: A model for evaluating
player enjoyment in games. Comput Entertain 2005; 3(3):1–24.

21. Ryan RM, Rigby CS, Przybylski AK. Motivational pull of
video games: A self-determination theory approach. Moti-
vation Emotion 2006; 30:347–365.

22. Lieberman DA. Dance Games and Other Exergames: What
the Research Says. University of California, Santa Barbara.
2006. www.comm.ucsb.edu/faculty/lieberman/exergames
.htm (accessed January 7, 2008).

23. Deci EL, Ryan RM. The ‘‘what’’ and ‘‘why’’ of goal pursuits:
Human needs and the self-determination of behavior. Psy-
chol Inquiry 2000; 11:227–268.

24. Ryan RM, Connell JP. Perceived locus of causality and in-
ternalization: Examining reasons for acting in two domains.
J Personality Soc Psychol 1989; 57:749–761.

Address correspondence to:
Gume Osorio, MPhil

Glasgow Caledonian University
William Harley Building H014A
Glasgow, G4 BA0 Scotland, UK

E-mail: gumesindo.osorio@gcu.ac.uk

210 OSORIO ET AL.


