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Abstract

The challenges for physical education in the 
technological era come not only due to the lack 
of motivation for the physical activities and 
body practices, but mainly with the possibility 
of using cyberspace and the electronic games as 
a educational content. The aim of this pilot 
study was to investigate the use of exergames 
networking as an opportunity to teach Physical 
Education in cyberspace. A survey sample 
[n=25] played the game table tennis for XBOX 
Kinect in three modes: singleplayer; multiplayer 
and networked. Intrinsic motivation was 
verified using the Long Flow State Scale 
Questionnaire [FSS-2], and the energy 
expenditure was verified using a heart rate 
monitor. Although there have not been found 
significant differences statistically between 
groups, it is noticed a similarity between the 
mean and the flow value to the group 
multiplayer and to the networked group, while 
the single-player group showed the lowest 
values. The energy expenditure measured was 
similar to national health recommendations. 
Networked exergames can be used as a virtual 
learning environments in physical education, 
not only in presencial education but in a non 
presencial education, with teacher and students 
in different locations.
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1. Introduction

In health promotion, the use of Exergames 
against obesity has been reported by many 
researchers since it provides a similar energetic 
demand according to the recommendations from 
the American College of Sports Medicine for 
daily caloric expenditure [Biddiss and Irwin, 

2010, Siegel et al., 2009; Warburton et al., 
2009; Lanningham-Foster, 2009; Unnithan et 
al., 2006]. In the pedagogic area the exergames 
have attracted the educators’ attention in 
schools and universities due to its possibility of 
being incorporated into the curriculum. [Staiano 
and Calvert, 2011; Vaghetti et al., 2010].

Conceptually EXG are consoles which 
require a higher physical effort, in other words, 
a greater energy demand, for its playability, 
when compared to traditional videogames. 
Active video games, active gaming, 
exergaming, interactive games, movement-
controlled video games, or exertion game are 
terms used to define this kind of video game, in 
which the interface requires physical effort 
[Yim and Graham, 2007; Suhonen et al., 2008; 
Mueller 2010].

The challenges for the pedagogic practice in 
Physical education [PE] in the technological era 
come not only due to the lack of motivation for 
the physical activities and body practices, but 
mainly, according to Machado et al. [2011] with 
the possibility of using cyberspace and the 
electronic games as a curricular subject. 

It was through cyberspace and due to it that 
the social networks [SN] have rapidly spread in 
people´s daily life as social platforms for 
communication mediated by the computer, 
providing an exponential increase of 
participants [Lin and Lu, 2011]. As examples 
Facebook, Orkut, Myspace, Sonic between other 
kinds of networks such as blogs, that configure 
a way of interaction which is characterized by 
sharing information and knowledge not existing 
so far. 

The cyberspace is also somewhere where the 
players can meet, the social games [SG] enable 
the network game between geographically 
distant users. Essentially these games were 
designed to be played in the SN, and they are 
among the most popular games in the world, 
including products with dozens of millions of 
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players, such as: Top Eleven Football Manager, 
Farmville, and Dawn of the Dragons [Shin and
Shin, 2011]. Although the SG are classified as 
sedentary games, according to Lanningham-
Foster et al. [2009], they have multiplied 
through cyberspace due to the SN expansion, 
and they represent a great job opportunity, both 
in the field of game design, as related to the 
games narrative, as Education, Mathematics, 
Geography, between others.

The basics of the social games, acoording 
Paraskeva et al., [2009], are the activity theory, 
developed by Vygotsky, Wertsch, Leontjev and 
Wenger. This principles can be the basis for the 
development of educational games which aim 
the creation of collaborative learning 
environments, where players are able to interact 
with other people, objects and game tools, under 
specific rules, creating communities through 
division of labor.

Developed by Mihaly Csikszentmihalyi in 
1975, the Flow theory is related to the player´s 
intrinsic motivation, in which, during the Flow 
experience, as a mental state, the person loses 
all sense of time and concerns, and the 
performance and pleasure sensation in the 
activity are maximized [Csikszentmihalyi, 
1990]. Some authors suggest the Flow theory as 
an indicator of students’ satisfaction concerning 
the cyberspace learning [Chan and Ahern, 1999; 
Shin, 2006; Liao, 2006]. The theory is also 
called the ideal experience and it is closely 
associated to an autotelic activity, in other 
words, it refers to the performance of an activity 
without receiving any reward apparently, it is 
simply about pleasure [Davis et al., 1992].

Based on the concepts presented, this pilot 
study aimed to investigate the use of networked 
EXGs as an opportunity to teach Physical 
Education in cyberspace. It verified the intrinsic 
motivation [Flow Theory], energy expenditure 
and heart rate in three different modes of 
playing: singleplayer, multiplayer and 
networked EXG.

2. Related Work

Vaghetti et al. [2011] have investigated EXGs 
in networks and their use for PE. The 
researchers say that with regard to physical 
abilities required in games, in the EXGs 
development area, the new prototypes require 
predominantly endurance and general motor 
coordination and in the research they were 
presented as a justification for the treatment of 
obesity. According the authors the consoles on 
the market [Nintendo Wii, XBOX 360 Kinect, 
PS3 Move], essentially demand coordination. 

The authors mentioned investigated the 
possibility of using audio communication 
between players, which would facilitate the 
teacher’s mediation.

Lin and Lu [2011] investigated 402 social 
networks users through a questionnaire sent by 
facebook. The researchers tested the hypothesis 
that the extrinsic [usefulness] and intrinsic [fun]
perceived benefits positively affect the behavior 
of users to continue using the system. The 
results suggest that the fun was the most 
important factor that affects the behavior of 
users to participate and continue to join social 
networks. Furthermore, the authors conclude 
that the systems must continue to develop 
applications, like new games and new ways of 
sharing information, so that users do not lose 
interest. 

Hansen and Sanders [2010] investigated six 
elementary school students, who took part in an 
experiment entitled active gaming over eight 
weeks of physical education classes with the use 
of EXG. The main results indicate that the 
persistence of the players to remain playing is 
related to the flow theory. This persistence of 
play was defined as a natural feature of children 
to engage voluntarily and remain engaged in 
technology-oriented physical activities. The 
findings of that study suggest that EXG can be 
used in physical education classes to increase 
levels of physical activity in children.

Khoo et al. [2009] used technology of mixed 
reality to create a dance game, the Age Invaders, 
which require general motor coordination and 
endurance. The prototype was tested on 49 
students. The goal was the interaction between 
children and family in addition to encouraging 
physical activity. After the game play sessions, 
the users answered questions about acceptance 
and enjoyment of the Age Invaders game, using 
the criteria highlighted in Penelope et al. Game 
Flow [Sweetser and Wyeth, 2005].

Mueller et al. [2007] developed the game 
Table Tennis for Three, the researchers 
developed a networked table tennis-like game 
that is played with a real paddle and ball, 
augmented with a large-scale videoconference. 
Similar to networked computer games, it is a 
physical interactive game, based on traditional 
table tennis; however, it is playable by three 
players in three geographically distant locations.

3. Method

The research was conducted at the Laboratory 
NAUTEC [Group of Intelligent Automation and 
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Robotics] at the Federal University of Rio 
Grande. Participants were aged between 18 and 
30 years.

The survey sample was selected by 
convenience through verbal invitation at the 
university. The sample n = 25 was divided into 
three groups: Single-player [n = 7]; Multiplayer 
[n = 8] and networked EXG [n = 10].

Three instruments of measurement were 
used in this research: 1] Long Flow State Scale 
Questionnaire [FSS-2], [Jackson et al., 2010]: 
The questionnaire FSS-2 consists of 36 
questions, the answers are given in response on 
a Likert scale of five points [1 = never, 2 = 
rarely, 3 = sometimes, 4 = often, 5 = always].
The FSS-2 was developed to be used 
immediately after an activity that involves 
human movement. 2] Exergames used: two 
XBOX 360, two Kinects and two Kinect Sports 
games [Table Tennis and Boxing]. 3] Heart rate 
monitors: two monitors, Polar RS800CX heart 
rate monitor and Polar Trainer 5 software.

The participants were informed about the 
research procedures and also signed a consent 
form for the experiment. Three methodological 
procedures were conducted for each sample 
group. Single player [one player alone], 
Multiplayer [one player against another player 
playing in the same room] and EXGs network 
[one player playing against another player in a 
separated environment]. All the participants in 
the sample played the game Kinect Sports [table 
tennis mode] soon after they answered the FSS-
2.

The participants played a table tennis game 
for 15 minutes. After the match all participantes 
answered the questionnaire FSS-2. The energy 
expenditure was mesured using the HR monitor 
during the games, two particpantes playing table 
tennis and two participantes playing boxing.
The energy expenditure was calculated by HR 
monitor system. The possibility to use the 
cyberspace in Physical Education was tested 
using the chat and movement of the avatar of 
the XOBX Kinect system to teach table tennis 
techniques.

We used descriptive statistic with mean and 
standard deviation for the results and Student’s 
t-test to detect the differences between the 
means of Single-player, Multiplayer and 
networked EXG groups. 

4. Results and discussion

The Flow Theory was tested in three different 
game modes Kinect Sports [Table Tennis] in 

XBOX Kinect, single-player, multiplayer and 
network EXG (Table 1). Although statistically 
there have not been found significant 
differences between groups, multiplayer modes 
and EXG network showed the highest flow 
values. The EXG played online allows users to 
exchange information on a social network, 
however, instead of sharing photos, images and 
files, the players can share the game’s motor 
experience, or the technique used to perform the 
movements of different sports or physical 
activities.

Table 1: Flow values for the investigated groups, 
Single-player, Multiplayer and EXG network 

mode in table tennis
Flow

Single-
player
[n=7]

Multiplayer
[n=8]

EXGs 
network
[n=10]

Mean 3.74 3.99 3.93
SD [±] 0.47 0.21 0.35
VC [%] 12.58 5.32 8.92

Based on these results, although preliminary, 
we suggests that the experience with the 
multiplayer and the EXG networked was an 
autotelic activity, self-motivated, in which the 
intrinsic motivation provided not only the 
interest in participating in the research, but also 
a willingness to continue playing. In 
pedagogical terms, it is an excellent 
environment to learn. According to Ghani and 
Deshpande, [1994] the self-motivated learning 
is an excellent way to learn, since when students 
are intrinsically motivated, they not only want 
to learn more, but they can also obtain more 
positive results in both classroom setting as in 
distance learning [Chan and Ahern, 1999]. 

According Table 1, the singleplayer group 
presented the lowest Flow values and the 
highest coefficient of variation in comparation 
with to other groups. It means that some 
subjects in this group did not felt motivated to 
play alone. Paraskeva et al., [2009] states 
multiplayer online games have a strong multi-
faceted appeal to players, motivating them to 
make friends and form supportive social 
networks, also this games can be a promising 
educational tool.

The use of cyberspace as a space to teach 
Physical Education is a real possibility. 
Teachers can use the chat to talk, explain or 
discuss with students, and the movements of 
avatar can be used to demonstrate techniques 
from different sports. However, the 
functionality of those systems are limited. The 
microphony is a serious problem in chat system 
which sometimes it is impossible to understand 
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what gamers are talking, and the avatars of 
XBOX, especially in "kinect sports game", do 
not represent the anthropometry of the gamers, 
they are just infant avatars. Maybe this can  be 
the explanation why we found no significant 
differences between groups, another explanation 
can be number of the sample.

The flow is an indicator of student 
satisfaction with learning in cyberspace, it is 
assumed that students in high state of flow are 
more likely to be satisfied with the online 
course than students in low-flow [Shin, 2006]. 
The importance of the flow experience in a 
virtual environment was also investigated by 
Liao [2006], the results emphasize that the 
theory can be used as an indicator about the 
state of intrinsic motivation in virtual 
environments.

Flow occurs when there is a complete 
engagement with the task to be performed. In 
Flow, the person feels strong, he/she is not 
concerned about himself/herself or with failure. 
This flow tends to occur when a person faces a 
clear set of goals that require appropriate 
responses. Flow can be experienced in any 
activity, however there are some types that 
facilitate the entry into this consciousness state, 
such as games like chess, tennis and sports in 
general, because they have goals and rules for 
action which makes it possible for a player to 
act without questioning how and what should be 
done [Csikszentmihalyi, 1990]. During the
game the player lives in a self-sufficient 
universe where everything is very clear. The 
same clarity of goals is present in a religious 
ritual, in a musical play, in computer 
programming, during a game, climbing a 
mountain or during a surgery. Activities that 
induced flow can be called "flow activities" 
because they make it more likely to happen. In 
contrast to normal life, flow activities allow the 
person to focus on clear and compatible goals. 

The reason why these activities induce the 
flow are their characteristics: they have rules 
that require learning skills, setting goals, 
provide feedback, and make the task control 
possible. These characteristics facilitate the 
concentration and the involvement by making 
the activity as distinct as it is possible from 
everyday reality. Due to the way they are 
constructed, such activities help participants and 
spectators to achieve an ordered state of mind 
highly enjoyable. These characteristics are 
related to the electronic game elements, the 
elements of game play. Vannucchi [2010] states 
that, although defined by rules and game 
mechanics, there are elements in the games, 
such as: playful activities, feedback, playability, 

narrative, interface, immersion, between others 
that collaborate with the fantasy and games 
simulation of the digital era. The important 
aspect from the considerations pointed above is 
that the elements contribute and interfere in the 
player’s fun, in the users pleasure of playing a 
game.

An autotelic experience is when a person 
does something intrinsically motivating. Deci 
and Ryan [2000] stated that the flow can mean a 
more pure example of intrinsic motivation. 
According to [Davis et al., 1992] Flow refers to 
the exercise of an activity without the 
expectation of receiving any apparent reward, 
but only for the sheer pleasure. 

Shernoff et al. [2003] have investigated the 
motivation of students, high school, in the 
classes under the perspective of the flow theory. 
The results indicate that the activities in which 
students consider academically intense and 
challenging, are related to the activities in which 
there is the largest engagement of students, so 
the learning environment becomes a great and 
positive experience. According to Jackson et al. 
[2010] if the challenge proposed in the activity 
is high and the individual has little skills, the 
activity will cause anxiety, if the individual's 
ability is high and the challenge proposed in the 
activity is low, the activity will be boring, as if 
both challenge and skill are low the activity will 
generate apathy, nonetheless when the skills of 
the individual are proportional to a high 
challenge, the flow occurs.

In Table 2, it can be seen the values for 
maximal heart rate, the mean and the energy 
expenditure during the Table Tennis and Boxing 
games, both from [Kinect Sports].

Table 2: Values of heart rate [HR max] and 
average heart rate [HR average] [bpm] during the 
game in multiplayer mode to the table tennis and 
boxing games.

kinect sports Games

Table Tennis
Multiplayer

Boxing
Multiplayer

Player
1

Player
2

Player
1

Player
2

HR max 
[bpm]

134 133 183 147

HR average 
[bpm]

108 107 124 114

Caloric 
Expenditure  

[cal]

61 52 126 74

It can be noticed, as per table above, the 
physiological differences between the two 
games. Both require basically the upper limbs 
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on the gameplay, however boxing requires a 
higher movement speed. Consequently, the 
values of maximum and average heart rate, and 
energy expenditure were higher than the mode 
table tennis for individuals aged between 18 and 
30 years old.

The EXG console differs from sedentary 
videogames [Bidiss and Irwin, 2010], due to the 
physical efforts and the physical abilities 
required by the game. In fact, all videogames 
demand cognitive activity and auditory and 
visual time of reaction, and the fingers 
coordination to manipulate the joystick during 
the game. Nevertheless, the EXG console 
requires other physical abilities, such as 
resistance, upper and lower limbs coordination, 
speed, strength, balance and flexibility to 
support the playability and the games storyline.

Regarding the physiological, the caloric 
expenditure promoted by the EXG, especially in 
children and young people of school age, is 
higher than sedentary games [video games], 
promoting an increase in the level of physical 
activity and heart rate, as an example the 
research with children between 8 and 12 years 
old by Lanningham-Foster et al. [2006] and 
young people between 13 and 16 years old of 
Graves et al. [2007]. Similar results were found 
by Lanningham-Foster et al. [2009], which used 
samples from individuals with different ages: a 
group with 12 year-old children and another 
group with 34 year-old adults. As the number of 
involved muscles in the game is higher, the 
greater the energy expenditure is, Graves et al. 
[2008] analyzed the contribution of the upper 
limbs and found differences statistically 
significant between EXG and sedentary video 
games.

When the user spends more time playing and 
he/she advances to higher levels, the caloric 
expenditure also increases. That's what 
researchers Sell et al. [2008] have concluded, 
experienced DDR players expend more energy 
during the game, reaching the ACSM, 
comparing with the inexperienced players. Such 
findings can be extrapolated to all games, 
however, encourage players to stay longer 
playing is not interesting from the physiological 
point of view, because it may cause fatigue, 
dehydration and joint problems [Sparks et al. 
2011]. These findings emphasize the need for a 
teacher performance, mediating and adapting 
the use of EXG consoles as a mean to perform 
physical exercise, in which the frequency and 
regularity in an exercise program are more 
important than exercise intensity. In the case of 
this study, the duration of the matches was the 
factor that increases the caloric expenditure, in 

other words, the longer the match, the greater 
the caloric expenditure of the players.

In a study conducted in twenty schools in 
West Virginia [USA], involving the use of DDR 
[dance dance revolution] exergame in physical 
education and health classes, Lieberman [2006] 
states that some young people have lost about 4 
[kg] after using it at school. Based on positive 
results raised by the study mentioned above, the 
state of West Virginia implemented the use of 
DDR in the curriculum of physical education in 
all its 765 public schools [Schiesel, 2007].

EXG can be used as tools of intervention in 
Physical Education, according to Maddison et 
al. [2009], by promoting an improvement in 
physical fitness. Its use for weight loss has also 
been proven in the results of Mhurchu et al. 
[2008], according to them 12-year-old children 
have lost measures of waist circumference when 
compared to the children from group control. 
Besides tool against childhood obesity, these 
games are an excellent tool for working motor 
and cognitive skills. Apart from this, teachers 
report that a single unit of DDR in the 
classroom can benefit the whole class, due to 
the multiplayer option. With it, children who are 
not playing can watch the colleague playing and 
they can, at the same time, rehearse their moves.

The use of cyberspace as a space to teach 
Physical Education is a real possibility. 
Teachers can use the chat to talk, explain or 
discuss with students, and the movements of 
avatar can be used to demonstrate techniques 
from different sports. However, the 
functionality of those systems are limited. The 
microphony is a serious problem in chat system 
which sometimes it is impossible to understand 
what gamers are talking, and the avatars of 
XBOX, especially in "kinect sports game", do 
not represent the anthropometry of the gamers, 
they are just infant avatars.

In the online game some peculiarities arise 
due to the possibility of the player to share 
rooms with other players. Vasalou and Joinson 
[2009] have investigated 71 people aged 
between 18 and 24 years old, the researchers 
used the Nintendo Wii for the avatars creation, 
the survey results indicate that avatars created to 
participate of blogs have the physical 
characteristics, lifestyle and the user’s 
appearance, unlike the avatars created to be used 
on social networking sites and games, in which 
the features were accentuated to reflect the 
context. In dating sites, to look more attractive, 
and games, to look more intellectual.
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It was noticed in this study that as players 
gained skills in the game, or could make the 
movements of the racket with greater precision, 
the more fun they had. The game challenge and 
the player's skill level should be in accordance 
with the user’s age range, interaction and 
immersion must also be related to the player's 
age group [Pasch et al., 2009]. These aspects 
were cited for the development of games, in 
which a very high level of challenge for a 
particular age group results in frustration, 
according to the same authors, while a very low 
level results in disinterest, the same happens 
with the level of skill required. 

Mysirlaki et al. apud Paraskeva et al. [2009] 
says that young people play multiplayer games 
online approximately 2.53 hours per day, setting 
up an extensive weekly load. Other problems, 
arising in the analysis context, including 
repetitive strain injuries, seizures, sleep 
disorders and addiction to online games are also 
cited by Badinand-Hubert et al. [1998] and Hsu 
et al. [2009]. Thus, if we think hypothetically in 
EXGs as being part of everyday life for children 
and young people, we think that such games 
would become an excellent tool against 
childhood obesity. 

Currently teaching PE, both in higher 
education and in school, still favors the income 
sport as content, the sport of performance that 
discards the fun [Barroso and Darido, 2006]. 
The demotivation for physical exercise, 
especially at school, is attributed to the lack of 
playful activities. The students’ exclusion in 
class, is also a worrying factor, in which the 
students who are more skilled are chosen in 
relation to others in the four team sports 
[football, handball, volleyball, basketball]. 
There are pedagogical resistances to the new 
technologies of the 21st century, because the 
teaching methods of the past century still 
remain, as the transmission of the contents and 
forms of militaristic education in PE [Demo, 
2009]. The game is still little worked in schools, 
where sports prevail, Neira [2009] also 
emphasizes the educational potential of the 
game for PE at all levels of education.

Cyberspace takes a role in cultural 
reproduction, the formation of world point of 
views, skills, attitudes, values, among others 
[Gontijo et al, 2007]. According to Alves [2000] 
cyberspace, acts in what Vygotsky called the 
Zone of Proximal Development [ZPD], because 
when networked the players learn through 
different perspectives and knowledge, allowing 
the passage from the real level of development 
to the level of potential development. The 
constant change of knowledge in the form of 

information within the network, demonstrates 
the communicative power of cyberspace. As the 
Internet spreads around the globe, especially in 
the educational institution, the capacity of 
collective intelligence increases, because the 
exchange of information between individuals of 
different ethnicities represents, unconditionally, 
an increase of interpretation regarding a 
common theme. 

5. Conclusions

The preliminary results of this investigation 
show some possibilities for using Exergames in 
the teaching of Physical Education, using the 
Flow Theory, such as evaluation of the user’s 
engagement and fun in the activity. The 
Exergame used in this study, the table tennis 
game from the XBOX Kinect console, allowed 
users to exchange information on a social 
network, however, instead of sharing photos, 
images and files, players shared the game’s 
motor experience, the physical abilities involved 
and the technique used to perform the table 
tennis movements.

The procedures used by players to share 
information, resemble a physical education class 
in cyberspace. The teacher can use an audio-
visual approach to teaching, the description of 
the motion is made verbally through the audio 
devices and the movements’ visualization is 
done through the figure of the avatar. However, 
the functionality of those systems are limited. 
The microphony is a serious problem in chat 
system which sometimes it is impossible to 
understand what gamers are talking, and the 
avatars of XBOX, especially in "kinect sports 
game", do not represent the anthropometry of 
the gamers, they are just infant avatars.

Although there have not been found 
statistically significant differences for the Flow 
value, the multiplayer and EXG online groups 
had higher values. The game social interaction 
and experience with virtual reality provided the 
engagement and fun in the task; these aspects 
can be considered the keys to learning.

The caloric expenditure promoted by the 
games was higher for the boxing sport, due to a 
higher speed of arms movement. When the 
player spends more time playing and advance to 
higher levels, caloric expenditure also increases, 
the console asks the player if he is tired and 
proposes a break in each game to rest. These 
findings emphasize the need for teacher 
performance, mediating and adapting the 
consoles use as a mean to carry out planned and 
supervised exercise.
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The relevance of Exergames for Physical 
Education lies not only in the form of classroom 
education, provided by a variety of themed 
games on physical activity and sport, but also a 
physical education without the necessity of 
attending a class. Exergames online allow the 
game between opponents separated 
geographically, from different cultures, 
enriching the learning environment. These 
games have the potential to become a virtual 
sports social network. As in secondlife, the 
Exergames online players may carry over into 
virtual sports stadiums as famous Maracanã and 
Wimbledon Stadiums and challenge different 
players for a virtual match.
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