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Abstract 

An alternate reality game was designed to facilitate transition and engagement amongst students 
commencing a tertiary preparation program at a regional university in Australia.  The design of the game 
was informed by a student engagement framework which proposes four psychosocial constructs which 
mediate engagement at the intersection between student and institutional influences: self-efficacy, 
belonging, well-being, and emotion.  The 108 participants completed a survey which measured these 
constructs prior to the commencement of the game.  Game players (n = 13) were surveyed again 
immediately after the game.  The results of statistical analysis indicated that game players reported a 
greater sense of well-being and more positive emotions than the group surveyed before the game.   
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Introduction 

This paper examines the application of the 
student engagement framework (Kahu & 
Nelson, 2017) to the design of an alternate 
reality game, The Universal Student, to facilitate 
transition and engagement for students 
commencing a tertiary preparation program at 
a regional university in Australia.  Alternate 
reality games (ARGs), such as The Universal 
Student, are designed to offer an immersive, 
interactive experience (Connolly, Stansfield, & 
Hainey, 2011).  They are a genre of pervasive 
game in which a narrative unfolds as players 
solve puzzles and complete real-world tasks, 
most commonly in collaboration with other 
players. In an ARG the boundaries of play and 
who is participating in the play are unclear. This 
can make well-known, or uninteresting 
locations seem more exciting (Montola, Stenros, 
& Waern, 2009). ARGs can have particular 
benefits in higher education because of their 
ability to engage and motivate, to promote 
collaborative problem solving, and to create 
organic support networks (Moseley, 2008). 

The Universal Student 

The Universal Student is a video-driven alternate 
reality game designed by a team of academic 
staff, support staff, and students at a regional 
university in Australia to facilitate the 
development of student engagement during 
orientation.  The game is set on the university 
campus at which the players are enrolled for 
their studies.  It is played in small teams of four 
or five students and takes approximately one 
hour to complete.  The premise of the game is 
that an alien has just arrived at the university 
and is trying to navigate the campus and 
complete the tasks required of new students.  
The players are required to collaborate with 
each other to solve a series of puzzles which are 
presented to them in the form of video clips and 
written information.  To solve the puzzles, the 
players are required to visit key locations on 
campus such as Student Services, the library, a 
computer lab, Indigenous Services, food outlets, 

and all-gender toilet facilities.  When the players 
reach the final location of the game they find 
they have arrived at a party which is attended 
by staff from the Preparatory and Enabling Unit, 
Indigenous Services, Academic Support, and 
Student Wellbeing.  The party enables the 
players to make social connections with peers in 
other teams whilst also getting to know key 
members of staff.  For further information about 
the game design, see Elsom & Westacott (2018, 
2019).   

The game was designed to support transition by 
providing students with the opportunity to 
familiarise themselves with their peers, key 
members of staff, the campus and the key 
services available.  Further, the game was 
designed to facilitate engagement by providing 
opportunities for players to develop the four 
psychosocial variables which mediate 
engagement at the intersection between 
student and institutional influences: self-
efficacy, belonging, well-being, and emotion 
(Kahu & Nelson, 2017).  This study is part of a 
larger project investigating the design and 
application of alternate reality games to 
facilitate engagement (Elsom & Westacott, 
2018, 2019).  

Transition theory 

Students’ experiences of their transition to 
higher education have been of interest to 
researchers for many decades, and research has 
consistently shown that despite the potential of 
higher education to provide opportunities for 
positive transformation, transition to university 
can be a challenging experience for new 
students (Kahu, Nelson, & Picton, 2016; Kift, 
2015; O’Donnell et al., 2018). The experience of 
transition is a complex, multifaceted process 
which is influenced by environmental 
characteristics in conjunction with individual 
differences in reactions to change and ability to 
cope (Erikson, 1980; Schlossberg, 1981).  High 
school completion does not always equate with 
readiness for university level study either 
academically (Harvey, Drew, & Smith, 2006; 
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Henry & Stahl, 2017) or personally (Kahu, et al., 
2017).  Likewise, higher education institutions 
are not always effective in providing new 
students with the conditions and opportunities 
necessary for successful transition (Coates, 
2005; Kift, 2015; Kift, Nelson, & Clarke, 2010; 
Tinto, 1993, 1998, 2006).  It has been argued 
that students face the most difficult period of 
adjustment during the first year of university 
(Longwell-Grice & Longwell-Grice, 2008; Paul & 
Brier, 2001; Sevinc & Gizir, 2014).  This 
difficulty is compounded for students from non-
traditional backgrounds (Elsom, Greenaway, & 
Marshman, 2017), such as those who are 
accessing higher education via tertiary 
preparation or bridging programs (Whannell, 
Allen, & Lynch, 2010).   

Research into the experience of transition to 
university has been driven, at least in part, by 
the positive relationship between effective 
transition and student engagement which is 
associated with student retention (Coertjens, 
Brahm, Trautwein, & Lindblom-Ylanne, 2016; 
Kahu et al., 2016; Kift, 2015; Tinto, 1998, 1999) 
and academic success (Baik, Naylor, & Arkoudis, 
2015; Kahu et al., 2017; Kahu & Nelson, 2017; 
Larkin & Dwyer, 2016; Menzies & Nelson, 
2012).  Student engagement is viewed as an 
essential component of academic success 
(Kahu, 2013; Kahu et al., 2017; Larkin & Dwyer, 
2016), therefore when institutions design 
strategies to facilitate student transition it 
would be prudent for them to align these 
strategies with factors which have also been 
demonstrated to directly facilitate student 
engagement. 

Engagement theory 

Student engagement is a complex construct, 
understood here to be students’ involvement in 
high quality learning and development (Coates, 
2009).  It is widely viewed as comprising 
behavioural, psychological, and sociocultural 
components on the part of the student and the 
institution (Coertjens et al., 2016; Kahu, 2013, 
Kahu & Nelson, 2017; van der Meer, Scott, & 

Pratt, 2018).  In common with transition theory, 
engagement theory recognises the importance 
of the dynamic interaction between individual 
factors and institutional factors, and the 
potential for this interaction to be 
transformative for the student (Kahu & Nelson, 
2017).  Due to this dynamic interaction, it is 
appropriate to view the construct as situated 
within an educational interface, the 
psychosocial space where the educational 
experience occurs, as exemplified by Kahu and 
Nelson’s (2017) framework of student 
engagement.  This framework locates student 
engagement, which comprises an individual’s 
emotional, cognitive, and behavioural 
connection to their university experience, 
within this interface.  Also located within this 
interface are the four psychosocial constructs 
which mediate engagement at the intersection 
between student and institutional influences: 
self-efficacy, belonging, well-being, and 
emotion.  

Self-efficacy  

An individual’s perception of self-efficacy is 
based upon their judgement of how well they 
can carry out a course of action to deal with a 
prospective situation (Bandura, 1982).  Within 
the context of educational institutions, 
individuals who have stronger beliefs of 
academic self-efficacy have been shown to have 
greater levels of motivation with regards to 
academic tasks (Bandura, Barbaranelli, 
Caprara, & Pastorelli, 1996) and clearer 
academic goals (Zimmerman, Bandura, & 
Martinez-Pons, 1992).   For example, higher 
levels of perceived self-efficacy for self-
regulated learning have been associated with 
academic continuance and achievement 
(Stajkovic, Bandura, Locke, Lee, & Sergent, 
2018).  More recently, Tinto (2017) has argued 
that self-efficacy is an essential component of 
student persistence which, when viewed 
through the eyes of students, is a manifestation 
of motivation and therefore a precursor to 
academic success. 
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Belonging 

Belonging can be defined as a bond, often 
expressed as a commitment, which connects or 
integrates the student with a group or 
community even when challenges occur (Tinto, 
1990, 2017).  The relationship between 
belonging and motivation is well established in 
the literature, for example, in Maslow’s (1968) 
hierarchy of psychological needs, the need for 
belonging takes precedence over the need for 
knowledge and understanding. More recently, it 
has been suggested that belonging is an 
essential component of student persistence 
(Tinto, 2017; Wilson et al., 2015).  In addition to 
increased motivation, a sense of belonging also 
leads to a willingness to connect with others to 
access support; for example, from peers or 
university staff in ways that enhance 
persistence (O’Keeffe, 2013).  Developing a 
sense of belonging is of particular importance 
for students who are considered to be at risk of 
non-completion (O’Keeffe, 2013) because a 
sense of not belonging can undermine a 
student’s motivation to persist with their 
studies (Tinto, 2017).  Students with a greater 
sense of connectedness to their institution are 
more likely to successfully complete their 
studies (Goodenow, 1993; Wilson & Gore, 
2013). 

Well-being 

Research on well-being has been derived from 
the theoretical traditions of hedonia and 
eudaimonia (Sumi, 2014).  In contemporary 
psychology, hedonia is interpreted as subjective 
well-being, and operationalised as life 
satisfaction, the presence of positive affect, and 
the absence of negative affect (Deci & Ryan, 
2008; Ryan & Deci, 2000, 2001).  Eudaimonia is 
aligned with humanistic psychology (Silva & 
Caetano, 2013), and consists of the subjective 
experience of personal growth, purpose and 
meaning in life, and self-realisation (Sumi, 
2014).  Well-being is considered to be a 
multidimensional construct which involves 
optimal functioning (Oades, Robinson, Green, & 

Spence, 2011; Sumi, 2014), and comprises 
aspects of hedonia and eudaimonia (Deci & 
Ryan, 2008; King & Napa, 1998; McGregor & 
Little, 1998).  Higher levels of student well-
being are associated with better academic 
performance (Wheeler & Magaletta, 1997).  
Furthermore, high levels of psychological, 
emotional and social well-being in students can 
function as a buffer against performance-
inhibiting factors, such as adverse life events, by 
facilitating adaptive academic behaviour. 
(Howell, 2009). 

Emotions 

Studies of positive emotions have found that 
they function to build resources: for example, 
physical resources are built through play 
(Boulton & Smith, 1992); intellectual resources 
are built through processes such as secure 
attachment which facilitates childhood 
exploration (Bowlby, 1982); and social 
resources are built through positive 
interactions such as altruism (Boulton & Smith, 
1992).  Fredrickson and Joiner (2002) found 
that the experience of positive emotions by 
university students broadens attention and 
cognition, which in turn build psychological 
resilience.  More recently, a longitudinal study 
of Dutch students found that a reciprocal 
relationship existed between positive emotions, 
personal resources, and study engagement 
(Ouweneel, Le Blanc, & Schaufeli, 2011). 

It was hypothesised that after playing The 
Universal Student, game players would report 
greater levels of self-efficacy, belonging, and 
well-being than the group surveyed before the 
game.  It was also hypothesised that there 
would be a significant association between 
game playing and emotional state. 

Method 

Participants and procedure 

Participants were students commencing a 
tertiary preparation program at a regional 
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university in Australia.  Participants were 
recruited via an announcement during their 
orientation session. All participants were 
provided with information about the research 
rationale and what the game would involve so 
they could provide informed consent in 
accordance with the requirements of the 
university’s Human Research Ethics Committee.  
No incentive was offered for participation.  An 
anonymous online survey was used to gather 
quantitative data during the orientation session 
prior to the game (N = 108).  The students from 
this group who chose to take part in the game 
were invited to complete the same survey again 
immediately after playing (n = 13). 

Design and Measures 

The design of the study was quasi-experimental 
and used the Mann-Whitney U test and the Chi-
square test of association to compare two 
independent samples.  The parametric data 
(sense of self-efficacy, belonging, and well-
being) did not meet the assumption of normal 
distribution which is required to carry out an 
independent-samples t-test, therefore these 
data were analysed using the Mann-Whitney U 
test.  In order to analyse the categorial data 
(emotion), a Chi-square test of association was 
conducted.  Statistical analyses were carried out 
using IBM SPSS Statistics 24. 

In the online survey, belonging was measured 
using the following item, “I have a sense of 
belonging at [name of university]”.  Participants 
provided their response using a 5-point Likert 
scale from 1 (strongly disagree) to 5 (strongly 
agree).  Self-efficacy was measured using the 
following item, “I know where to find (have 
visited/located) the following services or 
resources”.  Students were presented with a list 
of ten key services or locations on campus and 
were asked to select which ones they had visited 
or located, for example, the library, Student 
Services, the amenities, and the lecture theatres.  
One point was allocated for each location the 
student had visited or located, possible scores 
ranged from 0 (low self-efficacy) to 10 (high 

self-efficacy).  Well-being was measured using 
the following item, “In general, how are you 
feeling right now?”.  Participants provided their 
response using a 3-point Likert scale from 1 
(negative) to 3 (positive).  Emotion was 
measured using the following item, “Which 
word best describes how you are feeling right 
now?”.  Participants were asked to select one 
word from a list of nine words which are 
commonly used to describe emotions.  If a 
participant selected a word associated with 
positive emotion, such as “happy” or “excited”, 
they were allocated to the “positive emotion” 
group.  If a participant selected a word 
associated with negative emotion such as 
“overwhelmed” or “nervous”, they were 
allocated to the “negative emotion” group. 

Results 

A Mann-Whitney U test was conducted 
comparing the responses prior to the game and 
immediately after the game (game players 
group) as shown in Table 1.  The distributions 
for these two groups were assessed by visual 
inspection for each result and none were found 
to be similar.     

Statistically significant differences were 
identified between the groups for belonging (p 
= .022) and well-being (p = .006).  An 
examination of the box plots for these groups 
indicated that the game players group reported 
a greater sense of well-being and but a lower 
sense of belonging than the group surveyed 
before the game.  

An examination of the data collected using the 
online survey revealed that seven of the 13 
game players provided partial responses to the 
question about self-efficacy, whereas they 
provided full answers to the remainder of the 
questions.  This indicates that there may have 
been an issue with the design of the question, 
the way it was presented in the survey interface, 
or the way that the data were saved during the 
survey.  Under these circumstances, the data are 
considered to be informatively missing, or, in 
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other words, not missing at random (Schlomer, 
Bauman, & Card, 2010).  A typical technique to 
address this would be the use of multiple 
imputation, however it is not possible to apply 
this technique here because the small sample 
size and the amount of missing data (over 50%) 
would lead to a significant risk of bias (Schlomer 
et al., 2010; Sheffer, 2002).   It is therefore not 
appropriate to infer the game’s effect on self-
efficacy based on the current data set. 

A Chi-square test of association was conducted 
between game playing and emotional state.  
Three expected cell frequencies were greater 
than five, one expected cell frequency was five.  
There was a statistically significant association 
between game playing and positive emotional 
state, χ2 (1) = 6.129, p = .013.  The association 
between game playing and positive emotional 
state was weak, ϕ= 0.275, p = .013.  As one of the 
cell frequencies was five, a Fisher’s exact test 
was also conducted between game playing and 
emotional state.  There was a statistically 
significant association between game playing 
and emotional state, p = .014.   

Discussion 

The present study contributes to the literature 
on student transition and engagement by 
examining the use of an alternate reality game, 
The Universal Student, to facilitate transition 
and engagement for students commencing a 

tertiary preparation program at a regional 
university in Australia.  Specifically, the study 
identifies the influence of the alternate reality 
game on the four psychosocial constructs 
identified in the student engagement 
framework: self-efficacy, belonging, well-being, 
and emotions (Kahu & Nelson, 2017).  The 
results provide partial support for the 
hypothesis that game players would report 
higher levels of self-efficacy, belonging, and 
well-being than the cohort surveyed before the 
game.  Players reported higher levels of well-
being after the game but lower levels of 
belonging.  The results support the hypothesis 
that there was a significant association between 
game playing and emotional state, game players 
reported a more positive emotional state than 
non-players. 

The finding that the game players reported 
greater levels of well-being than the cohort 
surveyed before the game demonstrates that 
the game has the potential to facilitate feelings 
of hedonia and eudaimonia.  It is generally 
agreed that there is a considerable overlap 
between these two states (Ryan & Deci, 2001) 
and optimally functioning individuals report 
high levels of hedonic as well as eudaimonic 
well-being (Huppert, 2009; Huppert & So, 2013; 
Keyes, 2002).  Well-being has been 
conceptualised in various ways depending on 
the underlying theoretical framework being 
applied (Sumi, 2014); definitions have included 

Table 1  

Mann-Whitney U test for responses prior to the game (whole of cohort) and immediately after the 
game (game players group). 

 Belonging Self-efficacy Well-being 

Mann-Whitney U 950.500 587.000 413.000 

Z 2.289 -0.971 2.766 

Asymp. Sig. (2-tailed) .022 .332 .006 

Whole of cohort mean rank 63.30 59.94 58.32 

Game players mean rank 41.88 69.85 82.23 
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emotional, psychological, subjective, and social 
components (Hone, Jarden, Schofield, & Duncan, 
2014).  It is therefore possible that several 
features of the game contributed to this 
increased sense of wellbeing, for example, the 
social component of working as a team and the 
emotional component of celebrating the 
successful completion of the game  

The significant association with game playing 
and positive emotional state may, like the 
finding for well-being, be due to one or more 
features of the game, such as players’ enjoyment 
of the game, their experience of social 
connection, and their celebration of successful 
completion of the game.  The positive emotions 
experienced by game players can be described 
as evolved psychological adaptions which play a 
critical role in resource building (Fredrickson, 
1998).  Whilst the adaptive value of negative 
emotions is usually immediate, the resources 
generated through positive emotions are 
durable and can be deployed at a later time 
(Fredrickson, 1998).  The positive affect 
reported by game players is an example of the 
positive emotions which are evolved 
psychological adaptions that drive dynamic 
processes, bringing about immediate growth 
and resilience as well as future health and well-
being (Fredrickson, 2002; Fredrickson & 
Losada, 2005).  The positive emotional state 
experienced by game players also has the 
potential to positively contribute to the 
reciprocal relationship between positive 
emotions, personal resources, and study 
engagement (Ouweneel et al., 2011).   

The finding that game players did not report a 
greater sense of belonging after they had 
finished the game was unexpected.  In common 
with other alternate reality games, The 
Universal Student had been specifically designed 
to require teamwork and social interaction in 
order for the tasks to be successfully completed.  
The finding that the game players did not report 
a higher level of belonging than the group 
surveyed before the game could be explained by 
recent research which found that signs of 

belonging can become apparent before students 
commence university and that their sense of 
connection to the institution can start to 
develop when they choose which university to 
attend (Kahu et al., 2016).  It is therefore 
possible that the participants had already 
developed a sense of belonging to the university 
prior to playing the game, and there was little 
scope for it to be increased.  Another possible 
explanation for this finding is that belonging can 
be experienced at a number of levels, for 
example, belonging in class, belonging in an 
academic program, and belonging to the 
university (Wilson et al., 2015).  The online 
survey only asked students about their sense of 
belonging to the institution, and as discussed 
above, this type of belonging may have already 
been developed prior to orientation week.  
Further research is required to examine the 
potential of the game to develop different types 
of belonging or belonging experienced at 
different levels. 

A limitation of the present research is the small 
sample size which restricts the generalisability 
of the data.  The lack of data linkages between 
the cohort surveyed before the game and the 
game players group is also a limitation.  Future 
research could address this by taking a 
longitudinal approach where data linkages are 
used to track individual players and non-
players throughout their first semester.   
Another limitation is the missing data in 
relation to the question about self-efficacy; 
further research is necessary to further 
investigate the extent to which The Universal 
Student can influence students’ sense of self-
efficacy.    Future research could also build on 
the findings of this study by implementing a 
research design which enables the 
identification of specific alternate reality game 
features, or groups of features, (for example, 
teamwork or the use of a narrative) which are 
associated with the development of each of the 
four psychosocial constructs in Kahu and 
Nelson’s (2017) student engagement 
framework.  Another opportunity for future 
research would to further develop and validate 
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the measures of the four psychosocial 
constructs and, in particular, to re-develop the 
measure of belonging in order to incorporate 
different types and levels of belonging. 

Overall, the results of this study indicate that 
alternate reality games, such as The Universal 
Student, have the potential to facilitate 
transition and engagement.  Therefore, an 
opportunity exists for institutions to utilise 
alternate reality games as part of their 
orientation program, and, in doing so, bring 
long-lasting benefits in terms of increased 
engagement, which in turn has been associated 
with increased retention and academic success 
(Baik et al., 2015; Kahu et al., 2017; Kahu & 
Nelson, 2017; Larkin & Dwyer, 2016; Menzies & 
Nelson, 2012).  In order to do this most 
effectively, the design of these games should 
incorporate factors that have been shown to 
facilitate engagement such as the psychosocial 
constructs that form part of the student 
engagement framework (Kahu & Nelson, 2017). 
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