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ABSTRACT
Com@viver is a serious game that aims to improve bystander
behavior by encouraging players to engage in pro-social be-
havior on cyberbullying cases. It is a social network developed
as a web-application, which means that can be played in any
computer that has a browser, where players play in groups of
three, each one on its own computer, and with the objective
of thirty concurrent players. Players’ goal in the network is
to be within the top three teams in a poll to go in the finalist
trip with limited slots. To achieve this, players have to inter-
act with the network where their decisions throughout will
define their final position. Twelve autonomous agents create
the content of the network automatically: posts, comments
and private message chats. Players choose an image that will
identify them in all their actions, namely like, dislike and
create pre-defined comments in posts and send messages in
chat. With the main goal of the game in mind, we have a
scoring system where the final score is defined as a group
score depending on the actions of its players, meaning that
it’s not enough for one player to do good they have to influ-
ence their peers to also do good. At the end of each session
players must reflect and vote in who should be the winner.
Com@viver has been tested on Portuguese schools showing
positive results in improving pro-social behavior after one
cyberbullying session maintaining players’ enjoyment and fun
of playing the game.
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1 INTRODUCTION
Traditional bullying is defined as a repeated act amongst peers
with the intent of causing arm, where victim and aggressor
have uneven power[1]. This phenomenon has been studied and
documented, namely with regards to prevalence through self-
report methods[2][3]. Few studies have focused on programs
available for schools that aim to teach youngsters how to
behave when observing such incidents [4][5][6].

The increasing influence of Information Technology (IT)
is making profound changes in our way of living, specifi-
cally concerning our social relationships [7]. With mainly
similar rules but some key distinguishing factors, IT’s in-
fluence has brought to light a new form of bullying called
Cyberbullying[8]. It can happen anywhere and anytime, has
a higher chance of being disseminated and the bully can
maintain his/her anonymity intact due to the properties that
IT provides [9].

Bystanders have a crucial role in bullying situations[10],
since they can have a positive or negative influence. Bully
reinforcement or reprehension, attacking or helping the victim
and requesting adult help are actions bystanders can do
which make the difference between the continuation or end
of such episodes[10]. It is thus important to nurture positive
behavior change at a young age where cyberbullying incidents
are predominant, 12-15 year olds[8]. Even though bystander
behavior studies in cyberbullying are scarce, interventions
in the field may be important due to its similarities with
face-to-face bullying and bystander involvement[11].

Multiple programs have been made in order to help raise
awareness and reduce Cyberbullying using whole-school ap-
proaches where families, teachers, staff and students work
together to understand and learn how to address it[2][12][13].
Curriculum based approaches[12][13] have shown that Tradi-
tional bullying prevention techniques can be used to address
cyberbullying, with some adaptations.

Serious Games, which are designed with a purpose besides
entertainment, have long been used in the military for teach-
ing purposes[14] and in recent years have proved effective in
promoting healthy lifestyles[15], amongst which anti-bullying
interventions like FearNot! [3], Quest for the Golden Rule[6]
and KiVA[16]. The adaptation to cyberbullying is still in its
early form but Friendly Attac [2] has already shown promising
results.

2 COM@VIVER
In this chapter we start with a rundown of the entire game
and then go into detail on how each component works and
how it was designed architecture wise.

Com@Viver is a serious game which is part of a larger
investigation (“The Bystander Effect in Cyberbullying - tak-
ing responsibility and intervening through the regulation of
behavior in adolescence - SFRH/BPD/110695/2015), and is
designed as a Social Network Site (SNS) with the objective of
investigating bystander behavior in cyberbullying incidents
and promoting pro-social behavior within this context. It is
a multiplayer game where players form a group of three and
participate in a network where all of the other four groups are
Autonomous Agents (AA). Each network is independent from
the others meaning that each group of three never interacts
with another one that contains players. Lastly, Com@Viver
was designed to run through multiple periods of time which
led to the division of the game into parts, called sessions.

Each session starts with one of the player’s log in and then
proceeds to the main page where players have to interact
with two main components: the Feed and the Chat (Figure
1). The Feed is where players spend most of the time in the



game. It is a shared place for everyone in the same network
where posts appear and where it is possible to like, dislike
and comment on posts, as well as, like and dislike comments.
The Chat is a more confidential channel where players can
trade private messages with only a part of the network.

Figure 1: Feed and Chat

Since Com@Viver’s main objective is to reduce bystander
behavior and promote positive bystander behavior it was
decided that it would not be possible for players to have
the same possibilities of interaction as in a normal SNS.
Due to some of these restrictions it was necessary to create
Autonomous Agents that would populate the network with
posts for players’ interaction and occasionally creating a
private chat with players. For these we had to create profile
pictures and a background story for each one of them in order
to make them more believable so that players could interact
with them as if they were normal players.

With Autonomous Agents creating posts automatically,
there is now the possibility for some of this posts to be Cyber-
bullying cases where we can study players’ interaction with
this special kind of posts that create hypothetical cyberbul-
lying situations where, contrary to normal posts, aggressive
behavior can occur. It is also possible to use the Chat to have
a better understanding of the players’ behavior and try to
incite action on their part.

We wanted to provide players with an objective which in
our case is backed up behind a story. The game’s main goal
is to go on a field trip where there is a limited number of
slots. Users are divided into groups where players are all part
of one group and the network’s agents are divided into four
other groups. Only the three most voted groups can go on the
trip, meaning that there will be two groups that do not get
to go thus loosing the game. At the end of each session there
is a voting poll where players can vote on the group they
think should go on the trip, a reflection of the cyberbullying
case that happened during that session and finally a scoring
screen that shows their performance in the played session
by providing a simulation of their position a final session
scenario.

In short, players login into the network, proceed to interact
with the posts that automatically appear from time to time,

react to private messages created as an extension to discuss
cyberbullying cases, vote in which group they think should
go on the trip, reflect on their actions during the session and
finally get to see their results (Figure 2).

Figure 2: Player’s behavior

The current implementation has five sessions. The first
one, Session zero, does not have a cyberbullying case and is
used so that players do not interact with the cyberbullying
case while getting to know how the game works. Session
zero is followed by four sessions with cyberbullying cases.
Starting from Session two, which is the second one with a
cyberbullying case, there are initial posts that aim to regulate
students’ behavior. This posts show the consequences, either
positive or negative, that derive from the some of the last
session’s possible actions. These posts are made by a special
user the “Icone” that works as a way for the system to provide
messages to the user through posts (Figure 3).

2.1 Autonomous Agents
Before the start of this work the objective was to focus mainly
on this specific section and try to further understand how
to create agents that are able to provide an enhanced user
experience when dealing with cyberbullying situations. We
created a structure where these agents have the necessary
information and actions making them capable of operating
in this environment. But, due to the task of creating the
basis for their operation and time constraints made it an
impossible task. As such, we present much simpler behavior
for the autonomous agents (scripted behavior) but try to
provide the necessary tools for them to be further developed
in the feature. We will now take a look at their current
behavior and then explain how they are able to have the
necessary information to have a more complex behavior.
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(a) Consequences of certain responses

(b) What to do

Figure 3: “Ícone” posts

The current behavior is quite simple. Whenever the agents
are launched they follow a script that depends on which
session they are. All the posts that the agents will need to
generate content in the different networks is in a json file that
contains a list with all the posts for that session order by
appearance. In each of the posts in the json file it is necessary
to provide the required information to create a post: creator,
the content, a list of the agents comments to the post that
should each indicate the creator of the comment and its
content, the comment options and the image which can be
omitted if it does not contain one (Figure 4).

With this json format we are able to create the content in
all the different networks in a scripted way. But since each
session has one cyberbullying case and one chat we need to
also include this content which is a little different than the
normal one because they influence the score of the network.
These can be found in two other json files dedicated to their
specialties.

For the special post, the cyberbullying post, besides the
normal information necessary we also need a score in case
a user reacts with a like, a dislike and bystander behavior.
Furthermore we need to provide a score for each of the
comment options the users can create to this post in order
to also affect their score (Figure 5).

Figure 4: JSON file of a session - agentsPosts: a list of all
the session’s posts; creator: string that identifies an agent;
content: the text of the post; image: a string that identifies
a pre-uploaded image (can be omitted); agentsComments: a
list of all the comments to the post where each element is the
creator of the comment and its text; options: a list with all
the possible messages that can be used to create a comment

Figure 5: JSON file for the cyberbullying case. Some exten-
sions of the Figure 4. likescore, dislikescore and inaction score
that will be used by the scoring system; commentswithscore:
instead of a list of the possible messages we have a map that
for each of possibilities there is a score attached to be used
by the scoring system
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As for the chat the agents create a chat with all the players
of the network with an initial message and set of options,
that also need to have a score following a similar format of
the cyberbullying comments (Figure 6).

Figure 6: JSON file for a chat creation. question: the initial
message used to initiate a chat; optionsWithScore: a map with
all the possible chat messages with a score associated that will
be used by the scoring system

2.2 Score
Since cyberbullying is a group phenomenon we wanted to
express this in the game thus, we made the game’s objective a
group mechanism. Each player has a different score at the end
of each session that depends on the actions they have made
throughout the session which in the current implementation
is how they reacted to the cyberbullying post and how they
reacted to the chat. This is individual score is used to calculate
the group score. A player only wins the game if their group
wins the game and since the players all belong to the same
group they only win when their group does. This means that
a single player’s behavior alone does not guarantee a win
they need to be able to influence their peers to also do the
right thing.

Since the final score of the game depends on the individual
scores from each player we will dive further into them. Each
player can like, dislike and comment the special cyberbulying
post and these are the only actions to the post that affect
the score, like or disliking a comment of the case will not
have any impact on the score. So taking into consideration
these three actions we give each action a score in the json file
that leads to its creation which can be zero for bystanders,
negative for bad behavior and positive for good behavior. For
example, cyberbullying posts currently have a positive score
for the dislike action as it can be seen as positive bystander
behavior. An individual’s score proceeds as follow:

∙ If a player engages in more than one negative behavior
actions he/she will get a score of 0

∙ If a player engages in only one negative behavior action
he/she will get a score of 3

∙ If a player does nothing (engaging in the bystander
effect), he/she will get a score of 6

∙ If a player engages in one or more positive behavior
actions he/she will get a score of 12

∙ Negative behavior actions truncate positive ones, for
example, one negative action and five positive actions
equals to one negative action

Now that we have talked about individual scores we will
talk about the win conditions as a group in the network. The
final score is calculated as the players’ score average which
only takes into account the players that have logged in into
the network on the current session. For the group of players
to win they need to have a group average of eight or higher.
We now provide some examples of possible rundowns which
can be extended to networks of only two people:

∙ Two players with positive behavior always win
12 + 12 + 𝑥 >= 24

which means that the average will always be higher
than 8 (24 minimum score possible, 3 players)

24 : 3 = 8
∙ Zero players with positive behavior always loose

6 + 6 + 6
3 = 6

so they loose
∙ One player with positive behavior and two bystanders

are enough to win
12 + 6 + 6

3 = 8

∙ In a three player network all the other possibilities
result in a defeat

3 EVALUATION
3.1 Method
This study was done in collaboration with Faculdade de
Psicologia da Universidade de Lisboa (FPUL) that went
through the process of getting proper authorization to test
Com@Viver in three portuguese schools in the school year of
2017/2018 with 7th and 8th graders.

3.1.1 Participants. The study consisted of a facial validation,
a longitudinal study with

ve sessions playing the game and interviews. The facial
validation was done with 28 students that did not participate
in the rest of the study. There were 91 students in the control
group divided in two: group one did not play the game and
were handled the storyline instead, while group two played
the game in a paper format with pre and post tests. The 101
students in the experimental group played Com@Viver in the
school’s computers. The study started on the 9th of March
and ended on the 8th of June.

3.1.2 Procedure. The facial validation was done with the
elements from session one, including the cyberbullying case,
where students had the opportunity to test the game with
the intent of discovering problems but also understand if the
players understood how to play and the objectives of the
game.
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As for the longitudinal study, classes were randomly as-
signed to either the control groups or the experimental group.
The control group were given a representation of the game in
paper format where they had access to the same posts made
in the game while selecting comments and chat messages in
a multiple answer test style document. At the end of the
session after students had reflected about their actions in the
network, a researcher in the room would check the answers
made by the students during the session and attribute a score
using the same process as Com@Viver. As for the students
in the experimental group they got to play Com@Viver in
the school’s computers.

The interviews were made by the Faculdade de Psicologia
da Universidade de Lisboa (FPUL)’s researchers with both
the control and the experimental groups to try and further
understand the players’ decisions and make them reflect on
their actions throughout the sessions. Group interviews were
done with all the classes in two sessions. Our first objective
was to understand their actions on the different cyberbullying
situations in the game while in the second the interest was in
understanding their thought process and personal influences -
auto-efficacy, moral disengagement and more - on the topic of
cyberbullying. Lastly an individual interview was done with
one of the classes’ students with the same objective of the
first group interview but in a more personalized way where
students answers were confronted with their actions in game.

Both the control group and the experimental group had to
complete a pre, one week before Session 0, and a post, one
week after Session 4, tests. Besides the tests and interviews all
the in game actions, scores and reflections done throughout
the sessions were stored to be used for this study.

3.2 Processed data, results and conclusion
As of now, a lot of data retrieved during this study is still
being processed in order to be analyzed in the future. As such,
we will be using a subset of items present in the post test
that were introduced to understand the players’ perceptions
of the game and we were able to correlate their answers with
their game’s actions throughout the sessions.

3.2.1 Instruments. The Game Perceptions is a unidimen-
sional 9-item instrument that measured players’ perceptions
of the game in terms of the game’s objectives, age appropri-
ateness, interest in the game, having fun playing the game,
competence, usefulness and importance of the game (e.g.,
“The game is appropriate for my age.”) on a Likert-Type scale
from 1 (not at all) to 4 (very much). As in previous studies[17],
the questionnaire’s unidimensionality was assessed with Item
Response Theory, specifically using Rasch polytomous anal-
ysis (Partial Credit Model[18]) with the Winsteps program.
Items with infit standardized mean squares higher than 1.4
and outfit standardized mean-squares higher than 2.0 were
considered for removal, as suggested in the literature[19].
Reliability indicators from the Rasch measures such as, Cron-
bach’s alpha (α= .90), Person Separation Reliability (α= .85)
and the Item Separation Reliability (α= .97) were consid-
ered. Scores indicated good internal consistency/reliability

independently of removing participants and items with infit
outfit values higher than 1.5, and z statistic values higher
than 2.00[20].

3.2.2 Data Analysis. We performed Pearson correlations with
IBM SPSS 24.0 to understand the tendencies of players in
terms of game experience. Specifically, we focused on overall
performance in the game and how it may be related to the
players’ perceptions of the game generally. Then, we com-
puted Pearson correlations to understand the tendencies of
players with regards to their overall performance and their
specific perceptions of the game, namely, the game’s objec-
tives, age appropriateness, interest in the game, having fun
playing the game, competence, usefulness and importance
of the game. We also performed a one-way repeated mea-
sures Analysis of variance (ANOVA) with time as a repeated
measurement factor to understand whether there were any
differences between the four sessions with regards to the stu-
dents’ performance in the game. This statistical procedure
enabled us to compare the players’ performance at four dif-
ferent timepoints (from Session 1 to 4) during gameplay[21].

3.3 Results
We aimed to understand what the players’ experience was
with the game. Therefore, we proposed to answer the following
research questions:

(1) Were there any significant differences in the players’
performance (pro-social behavior) between the first
diagnostic session and the remaining sessions?

(2) What was the players’ game experience?
(3) What was the players’ perceived game objective?
(4) What do players think should be changed?
(5) Were we able to create a tool that accomplishes all our

objectives?
To answer these research questions, we examined players’

overall performance in the game, which is the frequency
of pro-social behavior players demonstrated in the game,
their perceptions of the game and their performance in each
session played over time. The data used was only from the
experimental groups which was promptly available for these
results.

3.3.1 Were there any significant differences in the players’
performance (pro-social behavior) between the first diagnostic
session and the remaining sessions? Firstly, we examined how
players performed in each session and whether there were
significant differences in performance over time. Considering
the game had an initial diagnostic session and fostered the
self-regulation of pro-social behavior from the second session
onward, we proposed the following hypothesis:

Hypothesis 1. There will be a significant difference in
performance between the first session and the remaining ses-
sions, with players demonstrating more pro-social behavior
from the second session onward.

Table 1 shows a significant difference between session 1 and
the remaining sessions, thus confirming our first hypothesis.
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In fact, there were no significant differences between sessions
2, 3 and 4 in terms of pro-social behavior. Figure 7 shows
the players’ process in terms of pro-social behavior as the
sessions occurred.
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Figure 7: Performance in terms of pro-social behavior in the
different sessions.

3.3.2 What was the players’ game experience? Secondly, we
opted to examine the relationship between players’ overall
performance in the game and their general perceptions of the
game. Then, we investigated how players’ overall performance
was related to specific perceptions in order to understand
their game experience. Considering this, we proposed the
following hypothesis:

Hypothesis 2. Overall game performance will be posi-
tively correlated with the players’ perceptions of the game.

Confirming our hypothesis, players’ overall performance
was positively and significantly correlated with their percep-
tions (M = 2.97, SD = 0.77) of the game in general, r =
.36, p <.001. Table 2 shows results that demonstrate how
specific perceptions of the players with regards to the game
were related with their overall performance.

There was a tendency for players with a higher perfor-
mance (or with greater pro-social behavior) to think the
game reached its objectives more than those with a lower
performance (or with less pro-social behavior). Accordingly,
those with higher performance tended to find the game more
appropriate for their age than those with a lower performance.
Moreover, players with a higher performance tended to like
the game more, have more fun playing with it, feel more
competent, and find the game more useful and important,
than those with a lower performance. Lastly, there was also
a tendency for players with a higher performance to perceive
they played with their colleagues more and think the agents
were more realistic than those with a lower performance.

Correlations also revealed that there was a tendency for
players who thought the game reached its objectives to find it
more appropriate for their age, to like it more, to have more
fun playing it, to feel more competent, to find it more useful
and to perceive they played with their colleagues more than
those who thought the game did not attain these objectives.
Furthermore, those who found the game appropriate for their
age tended to like it more, to have more fun playing it, to
feel more competent, to find it more useful, to perceive they
played with their colleagues and to think the agents were
more realistic more than those who found it less appropriate.
In accordance, there was a tendency for players who liked
the game more to have more fun playing it, to feel more
competent, to find it more useful, to perceive they played with
their colleagues and to think the agents were more realistic
than those who liked it less. Moreover, those who had more
fun playing the game tended to feel more competent while
playing it, to find it more useful, to perceive they played with
their colleagues and to think the agents were more realistic
than those who had less fun.

There was also a tendency for players who felt more compe-
tent playing the game to find it more useful, more important,
perceive they played with their colleagues more and think
the agents were more realistic than those who felt less com-
petent. Additionally, those who found the game more useful
tended to find it more important, to perceive they played
with their colleagues more and to think the agents were more
realistic than those who found it less useful. Lastly, there was
a tendency for players who found the game more important
to perceive they played with their colleagues more and to
think the agents were more realistic than those who found it
less important.

To note the higher correlations which showed that players
that thought the game was important tended to find it more
useful (.82) and had more fun playing the game (.71). Players
that felt competent also tended to have more fun playing the
game (.73) which tended to like the game more(.73).

3.3.3 What was the players’ perceived game objective? During
the post test we introduced, besides the game perceptions,
two qualitative questions with the objective of studying if
players understood what was the objective of the game as
well as suggestions for changing the game. For these results
we used content analysis[22], with a third of the analysis
cross referenced with someone specialized in the theme of
the study to check the Intraclass Correlation (ICC), that
provided the following results. Starting with the player’s per-
ceived objective we can check the detailed results (ICC =
.99) in Figure A.1. About one quarter of the students playing
Com@Viver stated that the game’s objective was connected
with improving their behavior amongst other people, under-
standing them and how to help them (24.64%), one fifth of
the players said that it had something to do with bullying
from raising awareness on learning how to stop it (18.84%),
followed by two learning categories: 16.67% stated that the
game’s objective was to educate students on how to deal
with difficult situations while, 13.04% saw it as a tool of self
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Table 1: Means (standard deviations) and results for performance in the different sessions

Time

DV Session 1 M(SD) Session 2 M(SD) Session 3 M(SD) Session 4 M(SD) df F ηp2

Performance 2.78(3.48) 5.53(4.65) 5.45(5.21) 5.77(4.70) 1/85 17.55** 0.17

Note: *p<0.05.. **p<0.01

Table 2: Descriptive statistics and correlations

M(SD) 1 2 3 4 5 6 7 8 9

Game Performance 4.83(3.00)
The game reaches its objec-
tive.

3.19(0.98) .28**

The game is appropriate for
my age.

3.24(1.04) .26** .64**

I liked the game. 2.92(1.02) .25* .55** .56**
I had fun playing the game. 2.81(1.13) .23* .44** .53** .73**
I felt competent. 2.90(1.10) .27** .53** .52** .66** .73**
I found the game useful. 3.12(1.00) .31** .56** .52** .57** .61** .64**
I think the game is important. 3.16(0.99) .34** .61** .60** .68** .71** .68** .82**
I played with my colleagues. 3.41(0.94) .25* .34** .33** .43** .46** .59** .45** .53**
I think the agents were real-
istic.

1.91(1.03) .25* 0.14 .22* .23* .35** .32** .35** .29** 0.10

** = p<0.01
* = p<0.05

improvement that tries to make youngsters improve their
behavior.

3.3.4 What do players think should be changed? As for the last
research question, what do players think should be changed?,
we can check the detailed results (ICC = 1.00) in Figure A.2,
where there are three main categories. Even though almost
one third of the players thought that nothing in game should
be changed (29.17%) there are two big categories that might
need change.

The first category “Have more expressions” was an ongo-
ing question during the experiments and we can see that it
made its way through the final session. 32.50% of the players
thought they should have more freedom of expression by
being able to type their own comments, publish their own
posts, have more comment options or by creating their own
chats and chat messages.

The other big category of suggested improvements was to
make the game faster and less monotonous (11.67%) where
players felt that the game was tiring, repetitive, slow and
monotonous.

3.4 Discussion
3.4.1 Aim. We aimed to understand if we could create a
game that may (1) serve as a tool for researchers of cyberbul-
lying, (2) if the players’ pro-social behavior would improve
from session to session while at the same time examine if

players would report what was Com@Viver’s objective and
what could be changed to improve it.

3.4.2 Results. We have explained in previous sections (Sub-
section 2.2) how our scoring system was built around pro-
social behavior and team play and we can see from our first
result (Subsection 3.3.1) the success in creating a serious
game that allowed youngsters to improve their pro-social
behavior, having massive progress with just one session. We
have seen from the evaluation of Friendly Attac[2] that it is
not easy to change bystanders’ negative behavior and while
the current serves as preliminary test we have seen results
that go further than the current state of the art. As such,
this is our main contribution - a serious game that not only
gathers information on how youngsters react to cyberbullying
incidents, but that was approved by them and improved their
pro-social behavior.

We also created a game that provides opportunities for
players to engage in positive bystander behavior a predisposi-
tion to like the game more, have fun playing it and understand
its importance. Nevertheless we need to be careful in the
future and make sure that players that have a negative by-
stander behavior like the game and think it has the necessary
tools for self improvement. We have shown that it is possible
to create educational technology that helps children improve
their online behavior and still have fun in a game, one of the
possibilities proposed by Zwaan[23].
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Players viewed Com@Viver as a game where they learned
how to behave amongst other people, about bullying, the
actions that should be made to avoid further conflicts, im-
prove their behavior towards difficult situations and learn
how to identify them on their social networks. This shows
that the players’ perceptions of the game’s objective reflected
our objectives positively.

We also presented the suggestions made by the players to
change the game in Subsection 3.3.4. Starting with the ability
to have more expression, we have designed posts, comments
and chats in a way to prevent players from taking the roles
of victims and aggressors and only be able to take on the role
of the bystander. As such, this area needs to be thoroughly
thought in case of future development. It was an important
decision since we had seen, from the Cyberbullying prevention
framework[23], that it is important for users to maintain their
freedom of speech but we had to find a way to control a field
experiment.

Lastly, the second improvement suggestion: reduce monotony.
This can be attributed to repeated comments during the ses-
sions’ post since they were all hand made, having the same
timing for faster and slower players, meaning that those first
needed to wait for the next post to appear or maybe static
storylines. We had praised FearNot![24] for their interactiv-
ity before and even though monotony might be related to
a lack of freedom of choice, if we were able to improve our
Autonomous Agents to create a scenario closer to FearNot!’s,
in future iterations, both these problems might be mitigated
due to more dynamic interactions between the players and
the game.

3.4.3 Were we able to create a tool that accomplishes all our
objectives? We confirmed that players’ performance, that is
directly correlated with pro-social behavior, improved by
playing the game. Overall performance was positively and
significantly correlated with their perceptions The students
reported that the game was used as a tool to improve their
behavior, relationship with others and internet life in the
context of cyberbullying and lastly, key points that might
need change in order to provide a better game experience,
such as, more freedom of expression and less monotony.

We also verified that the players showed a tendency to
enjoy the game. As such, we created a serious game about cy-
berbullying that allows group coordination with a multiplayer
environment and guarantees that players do not partake on
the roles of victims and bullies. With all these results we have
shown that it is possible to create a tool that not only is able
to provide information with respect to bystander behavior in
cyberbullying incidents, but also improve players’ pro-social
behavior while doing it in a way that provides youngsters
with an entertaining environment.

4 CONCLUSION
This game was developed as a tool of observation for cyber-
bullying researchers while applying previous knowledge in
the area to create a game that changes bystanders’ behavior
leading to more pro-social behavior. Com@Viver is a social

network site that provides an environment that youngsters
can interact with a real-life like social network scenario where
occasionally there are simulated cyberbullying incidents so
we can understand their behavior and try to improve it. A
study was done in three portuguese schools with 7th and 8th
grade students where: 1) A facial validation group checked
the quality of the game for future sessions; 2) Control and
experimental groups played the game through a 5 week lon-
gitudinal study; 3) Group and individual interviews where
done with the participants at end of the study.

Even though Com@Viver is part of a more broad study and
we only got to evaluate the game itself. We have shown that
players’ who interacted with our serious game showed big
improvements in their behavior from the second cyberbullying
session onwards and players who that had a better game
performance (better pro-social behavior), were more likely
to like the game, enjoy it and find it important.

This study encloses some limitations. Due to time con-
straints, there is still data being processed from the control
groups and interviews to compare the different groups that
participated in this study. Thus, it is important to note that
even though players’ pro-social behavior improved through-
out the game and they have learned to adopt it within game’s
boundaries there is not enough information showing that the
knowledge has been transfered to their real world decision
making and beliefs.

5 ACHIEVEMENTS
Even though there is still room for improvement in possible
future iterations of the game, this study has its strengths.
It is an innovative educational tool that will help provide
schools with opportunities to educate their students on the
dangers and consequences of cyberbullying as well as advise
youngsters on how to behave in said situations. In terms of
literature, this study is focused in cyberbullying bystander
behavior intervention where few interventions have been
made and couples with a serious game approach which is an
innovative way of approaching this social phenomenon.
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A APPENDIX

Figure A.1: Content analysis of students’ perceived objective of the game
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Figure A.2: Content analysis of what students think should be changed
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