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Abstract

There is good evidence that children’s prosocial skills are positively associated with health,
well-being, and academic outcomes. Games-based approaches have demonstrated strong
potential for teaching prosocial skills in both digital and non-digital formats. However, much
of this research focuses on middle-childhood and adolescence and is based on self-reports
from teachers, children, and parents. This paper reports on the pilot evaluation of a digital
co-operative game (The Chase), which is based on a ‘shared goal’ interaction pattern such
that children have to co-operate in order to be successful in the game. 49 children from Italy
and 22 children from the UK, aged 7-10 years participated, playing the game twice in small
groups during the course of a day. Children’s moves during gameplay were assessed using
logging data, and their interactions with each other represented using a graphical social
network analysis. Usability feedback was also obtained from some children and pedagogical
possibilities explored with teachers. Findings show that even within a very short period
children shifted towards a more co-operative mode of play. The social network analysis
revealed the dynamics of these interactions while playing the game. Children enjoyed the
game and were highly motivated by it, and teachers were very enthusiastic about the
possibilities for embedding the game in their curriculum. These findings provide an
encouraging basis for extending the range of digital prosocial games available for
elementary-aged children and evaluating these as pedagogical tools for facilitating prosocial
behaviours.
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Highlights

e A novel co-operative prosocial digital game for elementary children is evaluated
e Children were more prosocial in the game following only short sessions of game-play
¢ Innovative graphical network analysis illustrates children’s dynamic interactions

¢ The acceptance of the game was high amongst teachers and children



1. Introduction

The importance of children’s development of prosocial competence for health, well-being,
and good academic outcomes is well established [1, 2]. Prosocial skills are defined in various
ways by different authors but at their core represent behavioural and cognitive skills that
underpin voluntary, positive behaviours towards others such as helping, co-operating, turn-
taking, empathising, and trusting [3]. There is good evidence for the power of prosociality
on longer-term social and academic outcomes (e.g.[4]). Conversely, poor prosociality, as
measured by low peer acceptance, predicts declines in academic performance over time [5].
There is increasing recognition that facilitating the development of prosocial skills should,
therefore, be a universal and inclusive strategy that encompasses all children before
problems arise [1, 2], which has been shown to promote resilience and protective factors that

mitigate against poor social and academic outcomes [6, 7].

There is good evidence that games-based principles can be highly motivating and effective
for supporting prosocial outcomes for children [e.g. 8, 9, 10, 11]. The role of digital games in
this context has also been widely investigated with research demonstrating positive benefits
for learning in general for digital games when compared to non-game-based teaching [12].
Systematic reviews of the field, focusing on participants aged 14 years and older [13, 14]
describe a range of benefits and outcomes of playing digital games including knowledge and
skills acquisition, behaviour change, and collaboration (see also [15]). More widely, Stewart
et al., [16] argue that digital games can play a strong role in supporting social and
educational inclusion. Indeed, the potential of digital games for supporting inclusive

pedagogy is emphasised by Harrington and O’Connell [17, pp.657-8]:

Video games do not depend exclusively on formal literacy and numeracy to teach
skills and convey social messages. Therefore video games with prosocial content
could become a vital pedagogical tool in the educational provision for youth from

disadvantaged communities.



In alignment with this statement, there is growing awareness of the value of playing
prosocial video games for supporting prosocial behaviours, thereby providing a strong
counterpoint to the numerous reports linking the playing of video games with violence or
aggression [18, 19]. For example, Harrington and O’Connell [17] found a strong and
significant positive association between prosocial video game use and prosocial behaviours
and cognition in a self-report study of 538 students aged 9-15 years in the Republic of
Ireland. Other large-scale correlational studies in Singapore and Japan with students aged

10-13 years show similar findings [20].

In a more direct test of the relationship between playing prosocial digital games and
improving or displaying prosocial behaviours, Gentile et al., [20] reported an experimental
study of 161 college students aged 19 years on average. Students were randomly allocated to a
prosocial, violent, or neutral game condition and were asked to play the game for 20
minutes. Following gameplay, students were asked to give a peer a puzzle task which could
be easy or hard; they were told that their peer would be rewarded with vouchers if s/he
successfully completed a number of puzzles. Findings clearly demonstrated that students
who played the prosocial game were significantly more likely to give their peer easy puzzles
to complete, while those who played the violent game gave their peer more difficult puzzles.
After only 20 minutes of use this study provides a strong indication of the power of prosocial

gameplay on directly influencing proximal positive behaviours.

Nevertheless, much of the research in this area that explores the association between
prosocial digital game play and prosocial behaviours is based on individual self-reports of
children, teachers, and parents e.g. [21, 22]. While these studies provide valuable insights,
and the findings of studies are generally consistent, they are limited by this methodological
weakness as it is difficult to rule out social desirability biases [23]. Studies reporting direct
investigations into behaviours and learning in response to playing video games have been

conducted, usually via quasi-experimental designs e.g. [14, 12, 20]. However, these tend to



focus on older children, adolescents, and young adults playing off-the-shelf games [3, 19],
rather than younger children who are likely to benefit the most from earlier intervention
[24]. These studies also tend to rely on individual ratings or behaviours and correlations
between measures of these, rather than looking directly at behavioural interactions between
children. While individual ratings and behaviours clearly have value, analysis of real time
interactions between children would provide different insights into how children’s prosocial
understanding and games exposure translate into practice. There are many examples of
digital games or software being developed to target the specific needs of particular learners
e.g. for social and communication difficulties [25]; and for reading and literacy [26].
However, such approaches do not provide evidence for the wider use and benefits of

prosocial games in a socially and educationally inclusive context.

Thus, there are very few examples, to the best of our knowledge, which take an inclusive
approach and directly explore the responses of elementary-aged children, irrespective of
special or specific educational needs, to prosocial gameplay in schools. In agreement with
others [16] we recognise that gaps remain in the evidence base with regard to prosocial
gaming and that more research needs to be done to examine behaviours and responding in
more detail [27]. As Passmore and Holder [19, p.142] note: “This [gap in the evidence base]

is not surprising, given that this is a relatively new domain of research”.
1.1 The contribution of the current study

The present study therefore aims to contribute to this emergent evidence base in a number of
ways. First, a bespoke co-operative prosocial game — The Chase — is outlined, which was
designed specifically for elementary school children aged 7-10 years to be played in small
groups in class (2-4 players). The Chase was designed using a particular conceptual
approach (see section 2.2) which is summarised here to contextualise the study. Second,
logging data from classroom trials, in the UK and Italy, are presented to show how children
responded to the game and to assess whether prosocial behaviours and outcomes were

supported. Third, patterns of interactions between children are presented using a novel



graphical social network analysis. Finally, usability feedback from children and teachers is
summarised, as well as brief comments from teachers regarding the potential of The Chase
for supporting children’s prosocial learning in schools. Specifically, the research questions

addressed in this study were:

1. Does The Chase encourage children to respond prosocially within the game?

2. What kinds of social interaction patterns around the game are revealed between

groups of children playing The Chase?

3. To what extent do teachers and children find The Chase easy, enjoyable and

acceptable to use in the classroom?

2. Methodology

2.1 Conceptual framework for designing and evaluating The Chase

Crook [28] recognised early on the culturally, and socially, embedded nature of classroom-
based computer use such that researchers should pay as much attention to activities taking
place around the computer as within computer-based tasks. Abbott [29] extended these
ideas to define e-inclusion practices which emphasize ‘...the interaction between digital
tools, contexts and people, and focuses attention on the activity of the use of digital
technologies’ [29, p.6; our emphasis]. Thus, our approach to evaluation of the activity of the
use of the digital game included: (1) the direct responses of children within a prosocial game,
(2) their interactions with each other while using the game, (3) their feedback and
perspectives on the game, and (4) the views of teachers regarding the usefulness and

potential of the game.

The framework for the design and development of The Chase aligns with the approach to
evaluation by emphasising the socially and culturally embedded nature of interactions within
and around technology, and the positioning of technologies as powerful mediational tools
through which children’s interactions and meaning-making are supported. This strongly

Vygotskian, social-constructivist approach to learning and pedagogy is, of course, not new



and reflects the powerful affordances of digital games as mediational tools that are
intrinsically motivating and rewarding [15, 16]. The details of the game design are discussed
in more detail elsewhere [30] but in essence The Chase uses a skills-based approach, based
on [31] and [32] to define prosocial behaviours and translate these into actions supported or
enabled through the game. Specifically, The Chase follows a co-operative ‘shared goal’ game
design [33] which is a pattern of play that requires players to cooperate in order to advance
and win the game. There is good evidence that cooperative gameplay positively supports
prosocial behaviours [19]. The game can only be played in pairs and small groups and

children have to work with each other to complete or win the game.

2.2. Description of The Chase prosocial game
The skills that are required, and practised, through The Chase are ‘skills for collaboration’,
specifically: cooperation, taking turns, asking for help, and helping others. The game is
based on a simple board game (Ludo-type) layout where up to four players take turns to
move their teams’ pieces along a series of steps and away from the ‘Giggle monster’ who
chases the players. Each player starts the game with 25 balloons which they must try to
retain through the game. The aim of the game is that, as a team, the players must try to keep
60 or more balloons between them in order to escape in a hot air balloon at the end of the
path. On each turn, 0, 1 or 2 moves are randomly assigned to a player (or the Giggle
monster) following the spin of a virtual counter. If the monster lands on one or more players,
then five balloons are sacrificed for each. However, the players can avoid this by cooperating
to move each other’s pieces immediately in danger of being caught by the monster (this costs
1 balloon per move for the player helping others). Thus, children can choose to work together
prosocially to win the game and escape the monster (which comes at a cost to their own
balloon stash), or they can decide to act individually to retain their own balloons but risk the
overall total. Therefore, players need to negotiate and discuss their strategy to decide what'’s

best for the group.



The Chase can be played on PCs or tablets that are connected wirelessly to the game server.
Each child has their own PC or tablet through which they interact with the game, and around
which, with each other. The game server automatically logs the interactions made within the
game including the timing of the game and the kinds of moves that the children make. More
information about the technical aspects and design of the game can be found in [34]. Figure
1 shows a screenshot of The Chase game.

*** Insert Fig.1 about here***

2.3 Participants

Two groups of children took part. The first group, from two elementary schools in Italy,
included 49 children: 11 girls and 13 boys from the first school, and 7 girls and 18 boys from
the second school, aged 7-10 years (hereinafter, the ‘Verona group’). The second group
included children from one mainstream elementary school and one specialist school in the
UK. The sample consisted of 17 children (7 girls and 10 boys) from the elementary school and
5 children (1 girl and 4 boys) from the specialist school (hereinafter, the ‘Southampton
group’). Children from these two countries were included because of the resources and
expertise within the project consortium. Given that all schooling in Italy takes place in
inclusive classrooms, it can be assumed that some children with additional learning needs
were included in the Verona group, although this information was not gathered explicitly
(verbal communication with the teacher suggested that one child in the group had special
educational needs). In the Southampton group, five of the children from the mainstream
school had English as an additional language, and four were identified as having special
educational needs. In the specialist school, all five children had specific additional learning
needs. From the Southampton group, two teachers also took part: one female teacher from
the mainstream school who taught children aged 8-9 years, and one female teacher from the

specialist school who taught children aged 8-11 years.

2.4 Procedure



In Italy and the UK, the implementation of the game took part in classroom settings as part
of the normal school timetable with the children’s teacher present at all times, alongside a
researcher from the project. Children played the game twice in groups of four (with a few
exceptions, see Table 1). In Italy children played The Chase while sat around a table via
Android tablets provided by the research team. In the UK, children played the game via PCs
in their classroom or ICT Suite, with the PCs being lined up in a row so that children were sat
next to each other. Table 1 summarises the total number of play sessions and groups

involved from each school. Teachers decided on the composition of the groups.
*** Insert Table 1 about here***

For all groups, the researcher introduced the game concept to the children and then they
played the game. Following game play, there was a 5-10 minute discussion about whether
children enjoyed playing the game, how they felt about the collaboration with the other
players and, based on the outcome of the game, whether they were pleased or had any
thoughts for achieving a better outcome. Then children were asked to play the game one
more time in the same groups. The duration of each game session ranged from 3-10 minutes
(the game was much shorter for children who worked only in pairs). In Italy, after all groups
had played the game there was a 10-minute class debrief and discussion. In the UK, after the
second game, the children completed a feedback form providing information about their
experience from playing the game [see section 2.4.2(a)]. The class teachers in the
mainstream and specialist school also completed a usability questionnaire and participated

in a short interview [see sections 2.4.2(b) & (¢)].
2.4.1 Data capture

For the Verona groups the sessions were not videotaped but children’s moves within the
game were automatically logged by the game server and qualitative feedback from children
obtained (the latter is reported in [34]). In the Southampton groups, children’s moves were
also automatically logged and all sessions videotaped. The Chase’'s game platform

automatically captures children’s button presses (the ‘moves’ in the game) in a way that



identifies the data from a specific PC / tablet during a specific game and specific group/pair
session. Whilst maintaining children’s anonymity (each child was randomly assigned a ‘code
name’ for login e.g. the name of an animal) their moves when playing the game were logged
and classified as selfish, neutral or cooperative, based on whether children helped only
themselves (selfish), did not threaten or facilitate the moves of any of the other players

(neutral), or helped another player (cooperative).

2.4.2 Additional UK specific measures

2.4.2 (a) Children’s Feedback Form

After each group or pair of children completed the second session, a feedback form was
provided in order to collect information about their experiences and views of playing the
game. This feedback form consisted of three sections and took 5-7 minutes to complete. The
first section requested some basic demographic data, such as gender and age and the rest
was based on Obrist et al.’s [35] questionnaire, which examined children’s fun levels of the
game and willingness to play the game again. The second section was based on the Scenario
Experience Feedback Questionnaire (SEFQ) [36], which explores children’s enjoyment,
understanding, ease of use, and other usability issues e.g. ‘did you enjoy the game?’, ‘did you
feel you could control the game?’ This section contained 12 items, rated on a 5-point likert
scale from ‘not at all’ to ‘very much’. The third section included three open-ended questions
asked children’s views about the game: ‘what did you like / not like about the game’, and

‘what did you think the purpose of the game was?’

2.4.2 (b) Teachers’ Usability Questionnaire

This questionnaire was based on the System Usability Scale (SUS) [37] which examines three
usability criteria: effectiveness, efficiency and satisfaction. It comprises 16 statements scored
on a 5-point likert scale of strength of agreement ranged from ‘Not at all’ to ‘Very much’.
Teachers also supplied some introductory information such as their role in the school and

the year group they teach. Its completion took approximately 5 minutes.



2.4.2 (c) Teacher Interviews

Semi-structured interviews with the two UK teachers were held at the end of the study in
order to explore their views about the games and possible ways of integrating prosocial skills
within the mainstream or specialist class learning context. The interviews took place in the
schools at a time convenient to the teachers’ timetable, lasted approximately 16 minutes, and

were audio recorded.

2.4.3 Ethics

Informed consent procedures in Italy and the UK aligned with the norms and expectations
within each country. In Italy, children and their head teacher in loco parentis received a
Participant Information Sheet. Consent from parents was covered by the consent provided at
the beginning of the year by the participants’ legal guardians to the school. Additionally,
signed letters from the schools’ head teachers were obtained as well as signed consent forms
from teachers of the classrooms where children participated. An Italian project collaborator,
remained on hand to deal with any questions or concerns that either staff or the children
might have. This part of the study was reviewed and approved by the University of
Southampton’s Faculty of Physical Sciences and Engineering Ethics Committee (Ref #

19796).

In the UK, the schools who agreed to take part in the study received information sheets
giving details about the project and consent forms for parents and teachers. Children were
also asked for their agreement to take part using a simplified assent form. Apart from the
voluntary nature of the teachers’, parents’ and children’s’ participation and their right to
withdraw at any time during the study, it was also made clear to them that the game sessions
would video record what children say to each other and the moves they make during the
game. Parents could decide whether or not images or clips of the game sessions may be used
in project dissemination (17 out of 22 parents agreed to this). Ethical review and approval for
this part of the study was provided by the Faculty of Social, Human, and Mathematical

Sciences Ethics Committee of the University of Southampton (Ref # 24065).
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3. Results and Discussion

As noted in section 2.1, there are four main sections of data that illustrate the activity of use
of The Chase and these are reported in turn below. Section 3.1 includes data from the Verona
and Southampton groups, while sections 3.2-3.4 include data from the Southampton group

only.

3.1 The direct responses of children within The Chase prosocial game

The outcome of the game was logged as a ‘win’, a ‘loss’, or ‘unfinished’. The game was won
when all players reached the end of the path and had retained a sufficient number of
balloons to fly off together in the hot air balloon. Overall, the outcome of the games in Italy
was 11 winning games (six in session 1, five in session 2), eight losing games (five in session 1,
three in session 2), and three unfinished games (one in session 1, two in session 2). In the
UK, there were seven winning (three in session 1, four in session 2), and seven losing games

in total (four in session 1, three in session 2).

Children’s button presses (moves) within the game were automatically logged and classified
as selfish, neutral or cooperative (see Table 2). The classification considers the threat state of
the game on each turn. This state consists of the threats to the active player and the other
players. If the active player is under threat themselves then all moves are considered neutral
as saving themselves from the giggle monster, even when others are also under threat, is
considered neither selfish nor cooperative behaviour. If, however, the active player is not
under threat but other players are then the player has a choice to either move themselves or
another player. If they move themselves under this state this is considered a selfish move,
whereas if they move another then they are helping the team and acting cooperatively.
Neutral moves make up six out of the eight possible response options and so a dominance of

neutral moves would be expected when playing the game.
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*** Insert Table 2 about here***

In both the UK and Italy a similar pattern of results was found: the majority of moves (75%-
83%) were neutral, as anticipated. Therefore, the comparison of real interest is between co-
operative and selfish moves where players could choose to protect themselves at the expense
of another, or could choose to sacrifice some of their own balloons in order to protect the
overall total of balloons. Across the groups, children made more co-operative moves and

fewer selfish moves in the second session compared to the first (see Figures 2 and 3).
*** Add Figs 2 and 3 about here ***

Comparing the number of selfish and co-operative moves between sessions 1 and 2 across all
children (Verona and Southampton combined) there was a significant change between
sessions 1 and 2: ¥2 (1) = 9.20 (corrected), p=0.002. Taking each group separately, there was
a significant change in the Verona group ¥2 (1) = 5.47 (corrected), p=0.019; and a marginal
effect in the Southampton group x2 (1) =3.75 (corrected), p=0.053. This shows that even after
a very short period of prosocial gameplay, children significantly shifted their responses away
from selfish moves and towards more co-operative moves, even though the overall outcomes
of the games (win or lose) did not change very much between the sessions. The marginal
effect in the Southampton group is likely due to the smaller sample size, but the trend
towards more co-operative moves is clear. With reference to our first research question:
‘Does The Chase encourage children to respond prosocially within the game?’, the answer is

yes’.

This finding is, at least partially, in alignment with Gentile et al., [20] who demonstrated a
rapid prosocial effect on behaviours following a short period of digital game play. Their study
was with college students whereas ours was with much young children, and theirs considered
prosocial behaviour after playing digital games, whereas ours considered prosocial
behaviour during gameplay. The next steps for us will be to demonstrate whether the
within-game shift in behaviour can be demonstrated with other prosocial games too, and

whether prosocial behaviours outside of the game context can also be positively influenced
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for elementary-aged children. These steps are planned for the project of which this pilot
study was a part. Overall, this pilot study provides an encouraging basis for taking those next

steps.

3.2 Children’s interactions with each other while using The Chase prosocial

game

The Chase sessions for the Southampton group were video recorded in order to examine
children’s dynamic interactions with each other while playing the game. Social Network
Analysis (SNA) was used as it helps to identify the relationship patterns between people who
constitute members of a social network [38]. Bokhove [39] used a novel graphical social
network analysis for mapping real-time classroom interactions between children and
teachers. However, such an approach has not been applied, to the best of our knowledge, to
dynamic behavioural interactions between children recorded in real time to examine who
was actually interacting with whom during prosocial digital game-play. Thus, we present an

innovative analytical approach to demonstrating patterns of behaviour in this context.

The video footage from 14 sessions (4 groups X 2 sessions + 3 pairs X 2 sessions) was
analysed via Gephi 0.9.1 software (Gephi Consortium, 2016), which provides an ‘interactive
visualization and exploration platform for all kinds of networks and complex systems,
dynamic and hierarchical graphs’ (Gephi Consortium, 2016). Only the data from the four
groups from the mainstream school (eight sessions in total) are included below, since the
interactions between pairs at the special school provide little scope for examining changes
between the first and second sessions. This is because the weighting and direction of arrows
between two children is much more limited in terms of what can be visually represented than

between more than two children.

The analysis per group provides a more nuanced overview of how frequently children were
interacting with each other during gameplay, and specifically enabled us to identify the
children who initiated or responded to interactions more often compared to their co-

player(s). The child who initiated the interaction (i.e. sender) was indicated as a source node



13

and the child who was the receiver constituted the target node. In cases where the children
talked to themselves while playing the game (e.g. comment on the number of moves they had

to make after spinning the wheel etc.), they were considered both as source and target nodes.

An inter-rater reliability check was conducted on the video data. An independent rater fully
coded three (from eight) randomly selected group sessions focusing on initiations and
responses. This independent coder was not involved in the study, nor part of the research
team, and did not meet any of the children. Overall Pearson’s r revealed a strong and
significant positive correlation between the main coder (who coded all of the data) and the
independent coder, across the three videos (r=.897 and p< .001), indicating very close

agreement.

Figure 4 shows the total number of interactions per child (combining the initiation and
response data), and Figure 5 the average number of interactions per group, within each
session. These graphs begin to illustrate the substantial heterogeneity between the groups,
and between individual children, in terms of how they interacted with each other during the
game. Specifically, Groups 1 (children 1-4) and 4 (children 13-17) tended to interact with
each other less (in the case of Group 1, much less) in the second session, whereas the
opposite pattern was true for Groups 2 (children 5-8) and 3 (children 9-12) who interacted
with each other more on the second session. It is also clear that Group 1 interacted with each
other much more overall than any of the other three groups. Given this heterogeneity across
the groups it is not surprising that there were no statistically significant changes according to

Wilcoxon Signed Rank Tests between sessions 1 and 2 on these measures.

***Insert Figures 4 and 5 about here***

The graphical patterns of interaction, as visualised through the Gephi software using the
weighted-in and —out data for each child (i.e. response and initiation data respectively,
Figure 6) add a further level of detail about the behaviours within each group. Visual
inspection of the graphs shows that the overall dynamics changed for each of the groups

between the first and second session. Taking Group 1 session 1 as an example (top left on
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Figure 6), there is a lot of interaction during this session, especially when compared to the
other groups. The interactions are mostly between child 1 and child 4, 2 and 3, and child 3
and 4, while there was limited interaction between child 1 and 2. This is shown visually by
the thicker arrows in-between these children, while the arrows also show the direction of
these interactions. For example, child 2 (source node) initiated more often to child 3 (target
node). Overall though, there is a fairly balanced contribution from the four children, as
shown by the crossed pattern of interactions as well as the data in Figure 4. This balance was
largely maintained into the second session, although interactions between child 2 and 3 were
more dominant / frequent relative to the other children. Compare the interaction patterns of
Group 1 with those of Group 4 (Figure 6, bottom row). Here, a very different pattern can be
seen with interactions between child 1, 2, and 5 dominating in session 1 and then a shift
towards more balanced contributions from children in session 2. Although the average
number of interactions fell very slightly for Group 4 between the first and second session,
Figures 5 and 6 show that there was more reciprocal and shared interactions between the

group members compared to the first session.

***Insert Figure 6 about here***

The second research question asked: ‘What kinds of social interaction patterns around the
game are revealed between groups of children playing The Chase?’ Bokhove [39, p.19]
describes the visual presentation of data via a graphical network analysis as ‘instantly
appealing’ because there is an immediacy about what is conveyed to the reader. In this case,
the network analysis provides an indication of the overall balance of interactions across the
group and between individual members. It is clear, for example, in the second session for
Group 2 that child 4 has become more isolated from the interactions between the group, and
in Group 4, child 3 remains fairly isolated from the interactions during both sessions. We did
not transcribe or analyse the verbal and non-verbal interactions between children and so
cannot provide systematic insights into exactly what was being said or conveyed, however it

was clear from the video footage that some children were more dominant, while others were
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more reluctant to join in. Indeed, in Group 4 one child was clear in her feedback after the
session that her main focus was avoiding the giggle monster and so this could in part explain

a style of interaction that appears more withdrawn.

This dynamic network analysis is, nevertheless, potentially very useful for two main reasons.
First, it can reveal reciprocity (or not) between children in the group such that it becomes
possible to identify who may be at risk of exclusion, and second, it helps to identify the
specific nature of interactions that may need to be supported for individual children e.g. to
increase or decrease their initiations or responses. The use of such an analysis would be
helpful from a research perspective for showing whether there are changes over time in the
ways that children relate to each other, and how this may impact on their social and

academic outcomes [e.g. 40].

To be useful for practitioners, however, technology would need to be able to provide real-
time indicators of interactions very swiftly following gameplay. In this context, the use of
sensors for movement, speech, or facial expressions (for example) could be implemented
within prosocial games to support the provision of helpful feedback for teachers and
children. Numerous options for sensor-based feedback have been reported in the literature,
demonstrating some promising potential for supporting learning [e.g. 41, 42], although there
are many gaps with regard to how and when information can be most effectively used for
formative feedback [43]. This is a logical and fruitful avenue for future research and
something that the project is actively pursuing by examining sensor-based feedback for

emotional affect of interaction and reciprocity of responding.

3.3. Children’s feedback and perspectives on The Chase prosocial game

22 feedback forms were received from children from the Southampton group (14 boys, 8
girls). 21 out of the 22 children said that the game was fun, and all 22 said they would like to
play the game again. The majority thought that The Chase was ‘Great’ (n=18), ‘Fun’ (n=18)
and ‘Exciting’ (n=15), while none of them thought that it was ‘Ugly’, ‘Bad’ or ‘Boring’. Six

children found the game ‘Confusing’ and ‘Difficult’, while seven children said it was
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‘Surprising’. Responses to the SEFQ section of the feedback form are summarised in Table 3
and confirm children’s overall positive views. The majority felt that the game was fun and
easy to play despite not always succeeding in winning, and the game being a bit slow to
respond. Encouragingly, the strongest response indicated that 20 children ‘very much’ liked
playing the game as a group. Children’s open comments about the game also showed that
they liked it, especially being able to work together e.g. ‘We could all work together because
one person wouldn't be successful.’ Four children thought that the game was about team
work and safety e.g. ‘To work as a team — to finish as a team’; four were more literal and
described the game e.g. ‘Not to get trapped by the giggle monster and lose the balloons’; two

thought the game was to help with maths, and two thought it was about having fun.

***|nsert Table 3 about here***

The critique of educational games being ‘chocolate covered broccoli’ is very widespread and
much discussed in the games design literature [e.g. 44], the idea being that many educational
games fail to be motivating and engaging because the learning and the fun in the game are
unconnected. This was clearly not the case here as the majority of children really enjoyed
playing The Chase, and many identified the core element of the game as ‘working together as
a team’ while also finding the game fun. This suggests that there was a good balance between
the obvious fun of the game and the (more implicit) learning about the value of playing co-

operatively with peers.

3.4 Teacher feedback regarding the usefulness and potential of the game

The two teachers’ responses on the System Usability Scale (SUS) showed that they were very
positive about the game, suggesting that most people would learn to use this game very
quickly, children in their class would find the game interesting, and that the game’s concept
about collaboration, taking turns, asking for help and helping others is important for
children. In addition, they both replied that a game such as The Chase would be useful as a
basis for discussions in their classroom concerning collaboration, taking turns, asking for

help and helping others, and that the game would be useful for developing skills for
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collaboration between children. One teacher also suggested that mixing it in with maths

could also provide a useful and interesting option.

Findings from the interviews with teachers confirmed and extended these positive views.
They felt that children understood they had a common goal when playing the game and

needed to work together;

Children can help each other, play together and can't sabotage each other as part of

the game. There was no sort of antagonistic aspect to it.

Both teachers said that children not only enjoyed playing the game (‘overwhelmingly
positive’), but children also asked to play the game again after the study’s completion. The
specialist school teacher highlighted the importance of collaboration especially for the

children who have some difficulties with this:

Children do have to collaborate in order to win the game. It's not all about
themselves, it's a joint effort so they have to work together and this is brilliant
especially for children that struggle with that. Also it's fun, interactive and children

like it.

The acceptance of games-based learning by teachers is critical for adopting games in
classrooms [e.g. 45]. Thus, the positive appraisal of games by teachers in terms of perceived
usefulness and ease of use is a vital step in facilitating uptake of games within teaching [46].
Crucially, these teachers could see how much children enjoyed playing the game with each
other, as well as how they behaved during gameplay. Initially, one of the teachers was
sceptical because the graphics of the game are not sophisticated and she wondered whether
the game would hold the children’s attention. However, once played, she could really see the
benefits for the class and the enthusiasm of the children. Of course, there were only two
teachers involved in this study and these were likely to be teachers who were already positive

about exploring how technology can enhance and inform pedagogy. Clearly, more teachers
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would need to be involved in further evaluation and testing of The Chase in order to establish

a stronger basis for future use.

4. Conclusions

This pilot study establishes that The Chase digital game facilitated Italian and English
elementary-aged children’s co-operative responses after only a short period of game-play. In
the context of this specific game where those co-operative moves were defined as prosocial,
this demonstrates the positive power that digital games can have on children’s immediate
behaviours. There are limitations to this overall conclusion of course, not least the fact that
this study was carried out over a small number of sessions and with a relatively small
number of children. The very positive usability feedback from children and teachers could
have been influenced by social desirability, and the allocation of students to groups by their
teachers will have undoubtedly influenced the group dynamics that we captured. Moreover,
given that the Italian and English school contexts are very different from each other, there
could will be wider cultural as well as school-specific factors that would have influenced
responses [2]. These factors are beyond the scope of this pilot study but are important

considerations for future studies.

A bigger challenge for the next steps of this research is to examine whether and how longer
periods of playing prosocial digital games influences children’s prosocial behaviours more
widely. Indeed, this possibility was explored much more fully in a larger scale evaluation of a
range of prosocial games involving 374 children in four different countries (UK, Italy,
Greece, and Spain), with some positive, though highly variable, indicators for prosocial
behaviours based on teacher and peer feedback (see [47] for more details). This larger-scale
study certainly highlighted the variability that can arise in relation to the specific context and
practicalities of particular schools, thereby serving as a helpful reminder about the
importance of implementing and interpreting technology evaluation activities within their

real contexts of use [2].
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In line with the recommendations of [2], future studies could also explore in more detail the
characteristics of participating children in terms of ethnicity, gender, developmental needs
and socioeconomic status in order to more fully understand whether different children may
gain more or less benefit from targeting prosocial skills via digital prosocial games. It was not
possible to examine these factors given the small scale of the current study but such
characteristics are clearly important for developing a deeper and more nuanced picture of

what a fully inclusive approach might achieve in practice.

Our graphical social network analysis of a subset of the children’s interactions with each
other during game-play provides a novel layer of additional information about children’s
behaviours, revealing more of the real-world complexity of children’s responses, not
confined to button presses or what happens on-screen. Slovak and colleagues [48; n.p.n.]
caution that a ‘...reliance on in-game logs highlights the emphasis on actions and
outcomes...rather than either the emotions or motivations behind the behaviours leading to
the outcomes’. Hence, it was important to try to move beyond the game logs to get more of
an understanding about how children behaved towards each other during the course of the
game. The visual illustration of children’s dynamic interactions with each other around the
game provides interesting insights into behaviours and a promising methodological
foundation for enabling meaningful feedback on prosocial interactions for teachers and
researchers during individual sessions and over time. There is clearly a great deal of
untapped potential for this kind of analysis and so it will be valuable to continue to explore
what is possible and what can be revealed. For example, to inform and influence teaching
and learning practices it would be much more powerful if such a graphical display could be
generated in real time during use. This could be particularly useful if moderation of
children’s behaviours by teachers becomes necessary (cf. [48]). However, it does not tell us
about the children’s emotions or motivations behind their behaviours and so there would
need to be further triangulation from data of verbal interactions while playing the game as
well as some post-hoc reflection on interactions. This remains a fruitful area of investigation

for future research.
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Crucially, children and teachers accepted the game as an enjoyable and valid tool for
supporting learning in the classroom context. With the extent of teachers’ scepticism of the
value of educational technologies still relatively high [e.g. 49], demonstrating such
acceptability is noteworthy, even with a small sample. We did not seek parental views in this
pilot study, however, and this is important for establishing wider acceptability, including for
using the games at home and bridging between home and school [e.g. 50]. This is another
area where more research is needed in order to be confident about where and how The Chase

could be used to support children’s prosocial skills and development.
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Table 1: Number of game sessions, group sizes, and data capture mode by
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school
School Total # of # and size of groups | # groups Data
sessions playing the | capture
game twice

Verona school | 12 sessions 6 groups x 4 children 6 Automatic

1 logging of
game

Verona school | 10 sessions 6 groups x 4 children 4 moves

2

Southampton 8 sessions 3 groups x 4 children;1 | 4 Automatic

mainstream group x 5 children logging of

Southampton 6 sessions 3 pairs of children [one | 3 game

specialist child participating in moves +

two pairs] video of

sessions

Table 2: automatic classification of moves as logged by the game server

Active Individual Classification If | Classification If | Individual Cost
Player Action Threat to Other | No Threat to | of Action®
Threat Player Other player
Yes Move Self Neutral Neutral No

Move Other Neutral Neutral Yes
No Move Self Selfish Neutral No

Move Other Co-operative Neutral Yes

*Individual Cost of Action’ means that if the player currently moving (i.e., the ‘active’ player) moves
others instead of herself, it will cost her something (in this case, one balloon).



Table 3: Children’s Scenario Experience Feedback Questionnaire (SEFQ)
responses (Southampton group)
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moving objects and
sounds?

Items/Questions Not at all | Little Somewhat | Much | Very
much

1. Did you enjoy the 0 0 0 3 19
game?

2. Didyou succeed in 4 2 4 4 8
the game?

3. Was the game easy 0 4 5 5 8
for you?

4. Would you like to 0 0 0 4 18
play the game again?

5. Did you feel you 1 0 3 9 8
could control the
game?

6. Was the game quick |2 3 2 3 11
to respond when you
played?

7. Was the computer's | O 0 0 4 18
response clear
during the game?

8. Didyou feel thatyou | O 0 1 3 18
took part in the
game?

9. How quickly didyou | O 0 2 8 12
get used to playing
the game?

10. Did you feel 0 0 1 3 18
comfortable during
the game?

11. Didyou like playing | O 0 1 1 20
the game in a group?

12. Did you like the 1 0 2 5 14
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Figures

Captions
Figure 1: Screenshots of The Chase game at the start (left) and in play (right)
Figure 2. Overview of Verona group Session 1 and Session 2 selfish and co-operative moves

Figure 3. Overview of Southampton group Session 1 and Session 2 selfish and co-operative
moves

Figure 4. Total number of interactions per child and session (Southampton mainstream
group)

Figure 5. Average number of interactions per group and session (Southampton mainstream
group)

Figure 6. Social Network graphs per mainstream group and session



32

Figure 1

S2 Selfish

S1 Co-op.

S1 Selfish

00000000
7777777

Figure 2



120

100

80

60

40

20

No. of children's moves

LU

[N

35

30

25

20

15

10

S1 Selfish

4 5

6

S1 Co-op.

Figure 3

TEM |§ !

7 8
Child

W Session 1 B Session 2

Figure 4

S2 Selfish

Al

|

S2 Co-op

..

\I]]]]]]]]]]]]

\I]]]]]]

-1
]

33



m/ l I

W Session 1 B Session 2

Figure 5

34



Grp

Ch

Session 1

1

Chi

Ch

Ch

Session 2

35

Child 3

Chilal 4

Figure 6




