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Abstract

How can we improve business ethics education for the 21* century? This study evaluates the
effectiveness of a visual case exercise in the form of a 3D immersive game given to undergraduate
students at two UK Universities as part of a mandatory Business Ethics module. We propose that
due to evolving learning styles, the immersive nature of interactive games lends itself as a vehicle
to make the learning of ethics more ‘concrete’ and ‘personal’ and therefore more engaging. To
achieve this we designed and built an immersive 3D simulation game' in the style of a visual case.
The effectiveness of the game was evaluated using a mixed methods approach measuring
recognised and adapted constructs from the Technology Acceptance Model (TAM). Results
demonstrate that students found the game beneficial to their learning of ethics with the
development of knowledge and skills applicable to the real world and that they engaged with the
process due to game elements. Findings demonstrate the potential for the development of
simulated games to teach ethics at all levels and modes of delivery and the contribution of this
type of visual case model as a pedagogic method.

Introduction

Ethics education is now on the agenda for many business schools — often in the form of dedicated
classes (Van Liedekerke & Demuijnck, 2011) and in order to meet the challenges of professional
accreditation (Lawrence & Reed, 2011). Within the higher education sector the challenge is clear
— to ensure business students leave university with a deep understanding of their role and
responsibility towards their future employers, community and society in general; to understand
what a professional is; and the important part they play in shaping a business world that is seen as
contributory and responsible (Felton & Sims, 2005).

This research discusses the potential of using a visual case model in the form of a 3D interactive
computer game as a method for engaging students on Business Ethics courses. Our research
question being, how and to what extent can an immersive interactive Business Ethics game
contribute to the development of knowledge, skills and values of Business Ethics students? The
objectives of the research were:

1. An analysis of the use of games in Business Ethics education;

2. Creation of a new business ethics game aligned with current research on both ethics
education and educational games;

3. Research on the adoption and impact of the game on knowledge, skills and values of
Business School students;

4. New insights into theory and practice based on research results.

1 . . . . . .

The software development was part of a matched funding project between the University of Roehampton, the UK Higher Education Academy,
and a European NGO, ORT France, and involved the design of a pedagogic framework and accompanying web-based interactive 3D animated
game to support and develop ethical decision-making skills and moral sensitivity set within a professional business context.
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To evaluate the effectiveness of the game we adopted a mixed method approach - an extended
version of the Technology Acceptance Model (TAM) combined with qualitative focus groups
targeted specifically using final year undergraduate students on a Business Ethics course. Over the
last twenty years researchers have used the TAM to assess IT usage and have identified user
perceptions of usefulness and ease of use as key factors in the acceptance of a particular
technology (Bajaj & Nidumolu, 1998; Koufaris, 2002; Lin & Lu, 2000; Szajna, 1994). Others
have extended the TAM to evaluate the impact of technology on learning (Edmunds, et al., 2012;
Hsu & Lu, 2004; Yusoff, et al., 2010).

The first part of this paper will establish the context and theoretical background of using
simulation games in business education. This will be followed by explanation of the methodology
adopted covering the development of the ethics game and research methods used to evaluate its
effectiveness. The final sections will present the findings and discussion, concluding with an
evaluation of the contribution of the paper to both pedagogic research and the pedagogy of
teaching business ethics.

Theoretical Background
Simulated Games in Business

Development of technology enhanced learning to engage students is an area of pedagogic research
that is gaining momentum. This has been encouraged by the increases seen in the use of computer
games in general — increases largely fuelled by the rise of the Nintendo DS and Wii platforms and
the development of games on diverse platforms such as online and mobile (Klopfer, et al., 2009);
and software development which now makes it far easier for anyone to design and build their own
games. Between 2008 and 2011 the number of gamers in the US rose 241% (56 million to 135
million) (Macchiarella, 2012). Generation Z have now entered the education arena and are defined
as the “first tribe of true digital natives” (Wallop, 2014). This new audience provides greater
potential for the reach of educational games as technology expands conceptual possibilities. Often
referred to as ‘Educational Games’ or ‘Serious Games’ due to their purpose being other than to
entertain, there is growing research evidence supporting the use of digital games for learning at all
levels (Afari, et al., 2013; Annetta, et al., 2010; Whitton, 2012).

Research has identified the powerful effect entertainment console games can have on player
engagement — sometimes to the level of addiction (Kuss, et al., 2013). Our intention was to
develop an immersive interactive game as a business ethics visual case exercise, including within
it a combination of rules and values based ethical components requiring interactive decision-
making. The use of computerised business simulations have been common practice for decades
(Vos & Brennan, 2010). Research supports the view that learning instruments of this nature
provide players with a ‘valid representation’ of real-world issues faced by managers and that
students prefer simulated teaching methods to either lectures or case discussions with ‘little risk
and much to gain’ (Anderson & Lawton, 2009:196). There is some disparity between a computer
simulation and a digital game and further differences in types of simulation games. A simulation
is defined as, ‘a dynamic and simplified model of reality... judged by its realism, by its
correspondence to the system which it represents’ (Sauve, et al., 2007:253). A simulation game
has the components of a simulation but often with additional gaming elements such as fictional
characters, competition (often via a points system), conflict, rules, and predetermined goals. A
game may be less based on reality compared to a simulation. Recent technological advancements
have now made it possible to produce something previously only possible in the lucrative video
games market and consequently the use and associated research on educational games or ‘serious
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games’ has been growing steadily in response to this technological development (Steinkuehler &
Duncan, 2008).

The take up of technology as a method for communicating and networking has been responsible
for an evolution in learning styles and a change in the lecturer/student dynamic. Dede labels the
post-millennial student as someone who regards the Internet, rather than the lecturer, as the main
knowledge resource (2005) and seeks to engage with lecturer and classmates equally, often
expressing thoughts and opinions via social media and other technology based methods of
communication and interaction. This has led to a shift in educational methods to address this new
learning style, which Kolb et al describe as the ‘inside-out’ approach, educators seek ‘to tap the
internal interest and intrinsic motivation of learners...building on their prior knowledge and
experience’ (2014:207). The impact of technology on learning styles was noted by Gioia and
Brass (1986) in their studies advocating the use of visual imagery to cater to the TV Generation of
the 1980s. More recently Properpio and Gioia (2007) extended this argument to suggest that, as a
result of the Internet and gaming technologies, educators should ‘explore some of the implications
of the progressive shift from verbal to visual to virtual approaches to learning’ (ibid p.70) their
premise being that ‘effective learning occurs when students’ learning styles align with in-class
teaching styles’ (ibid p.71). Furthermore the flexibility of Internet-based learning which is neither
time nor situation-dependent, influences students perceived ease of use and usefulness of the
technology and this contributes to overall student satisfaction (Arbaugh, 2002).

A simulation game is an example of an experiential learner-centred approach with the educator’s
role being one of coach and evaluator. Debriefing plays a large part in the learning process
supporting the view that learning methods of this type are better situated in a blended learning
environment ‘to help learners reflect on their experiences and observations in the game, share
them with others, crystallize conclusions, and generalize implications for other settings’ (Kolb, et
al., 2014:205). For this reason our game was designed to sit within a wider business ethics course
or training programme accompanied by class discussions and reflective assignments. This also
allows for some control to reduce the phenomenon of ‘gaming the game’ whereby students
complete the steps without benefiting from the learning process. Pedagogic design strategies such
as requiring the player to mentally process clues in order to answer quiz questions at the end of
each level (to gain more points) and as part of an overall blended learning strategy with
accompanying assignments requiring the student to become familiar with game story concepts.

There are a variety of studies which discuss simulations to promote Business Ethics teaching
(Buck, 2014) and a few of these simulations are currently available on the market. Most approach
the topic from a utilitarian perspective — the analysis of company financials (sometimes but not
always fictitious) to determine best course of action. Deepwater is an example of a business ethics
game in which students experience how difficult it is to achieve the balance between rewards to
oneself against risk to others using the real-life scenario of the BP oil disaster (ibid). There are
examples of the use of case studies and role play (Lloyd & Van De Poel, 2008; Ricci & Markulis,
1990) and the development of scenarios. A current popular game in the US is the Core Values
Simulation, which provides a platform for students to work in teams to discover how ethical
decisions can affect the financials of a corporation (The Ethics Game, 2014). Soy-DRI
behavioural simulation was an example of team-based role play designed for employees to
improve their skills in ethical decision making (Thorne LeClair & Ferrell, 2000). Although some
of the above utilise computer-based software, none were developed incorporating a visual case
model of the type proposed in this research.
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Research Methodology
The Ethics Game

The development of the business ethics game [name removed for anonymity] uses 3D animation
technology delivered via a web browser to portray a visual model of a marketing case study in
video game format. It follows the story of Anna, a marketing manager who has a target to meet.
Comic book pages appear when accessed as clues within the environments and from this narrative
the players discover the game objectives. As they proceed through the game they meet some of the
characters they have read about in the comic book as well as others. These characters prompt them
to make ethical decisions on behalf of Anna. Some of these decisions have an impact on the
direction of the storyline. To complete the game a player needs to complete between 5 or 6 levels
(depending on user choices). The player sees things through Anna’s eyes as they walk through the
different levels picking up clues (some hidden), which either cause an incrementing of points or
are required in order to proceed to the next level. After each level the user completes a short
multiple choice or fill-in-the-blanks quiz which is based on clues they accessed in the game,
before moving on to the next level. Anna is presented with some difficult choices to make to
achieve her business objectives as she proceeds through the different levels to reach a final
conclusion.

Designing a game for the express purpose of developing ethical awareness and moral engagement
is particularly appropriate when considering the nature of gameplay itself. Sicart contends that the
ontology of a game - a system which contains rules set within the context of a structured
environment - calls for an “expansion of our moral universe” as it is no longer about “how we
inhabit a world but how that world allows us to inhabit it (2009:45). He explores the notion of the
computer game as a moral object with a set of rules that requires the user to take particular paths
to avoid punishment or a forced ending of the game. In this way most games — even abstract
games to a lesser extent — have rules which embed ethical values and it is for the game designer to
be ethically responsible for the rules and the game world and the user to be responsible for the
way they experience it through interpretation and enactment of the embedded ethical values.

Current pedagogy espouses a combination of rules and values based approaches to teaching
business ethics although the majority of business ethics courses remain predominantly rules-based
focusing on shareholder (or more recently stakeholder) analysis to aid in ethical decision making
(Crossan, et al., 2013). This approach utilises deontological and consequentialist theories to
underpin concepts, and principles-based methods that may typically involve case studies as foci
for discussion (see for example Falkenberg & Woiceshyn, 2008; Laditka & Houck, 2006;
McWilliams & Nahavandi, 2006).

Juxtaposed to this is the values-based approach emphasising personal and moral values, through
the study of virtue ethics, discourse analysis and other context-related methods that stress the
promotion of personal integrity and the interconnectedness of personal values and business
decisions. Examples include the Moral Paradigm Test (Cooley, 2004:209), the use of honour
codes (Kidwell, 2001) and exercises in practical wisdom centring on personal experience to
develop moral imagination (Roca, 2008) and, more recently Gu and Neesham’s moral identity-
focused teaching procedure (2014).

Proponents of both approaches purport to have achieved success in improving awareness of
ethical issues and skills in ethical decision making (Gu & Neesham, 2014). Our intention was to
design a game that incorporates both rules and values based approaches within familiar
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environments with learning elements alternating between the personal and professional to address
the learning outcomes of the two paradigms. Rules based approaches through critical analysis of
company stakeholders; the introduction of ethical theory; professional codes of conduct and
relevant laws/acts are presented in the game as clues - philosophical books appearing on the boss’s
desk; a company stakeholder map and organisation chart appearing on company bulletin boards,
etc. with associated questions on these topics occurring in the story by characters and in quizzes at
the end of each level. Values based elements presented through play items that require personal
opinion, choice and reflection on that choice. There are issues such as what to do with a wallet
found on the ground and opinions on events that take place. As the player traverse the different
areas, they experience philosophical and practical conversations with strangers and colleagues,
which require them to reflect on and commit to a personal opinion in a typical interactive game
format. The denouement of the game requires the player to make a final ethical choice from which
a short animation is played providing information on how key stakeholders were affected by the
player’s decision. The player discovers the consequences of their actions not only to their
character but other stakeholders. Figure 1 provides an example of a comic book page that shows
the consequences of a player’s choice (to hack into a system).

FIGURE 1 about here
The next section discusses our research method and formulated hypotheses.

Research Method

In order to gain a deep understanding of how and to what extent an immersive interactive
Business Ethics game can contribute to knowledge, skills and values, we adopted a pragmatic
approach using a mixed methods methodology. Traditionally researchers have tended towards
either a positivist or constructivist approach in method, however there is a growing body of
knowledge supporting a third paradigm that bridges the gap between positivist and constructivist
contributions. Pragmatism focuses on the problem - rather than the method - to identify a suitable
research approach and is less constrained by a single methodology (Johnson & Onwuegbuzie,
2004:16). The use of a validated survey instrument was designed to quantify the extent in which
users felt the game contributed to their learning of ethics. Focus groups of those who had
completed the game and survey were set up to determine how the game achieved this — to
document user perceptions using semi-structured questions.

Morgan (1996) discusses the combination of survey plus focus group as the third combination of
four ways in which focus groups and surveys are often used within mixed method research. The
use of a focus group was felt an ideal method — the ‘focus’ being the playing of the game — to
identify the more pertinent variables and explore more complex phenomena (such as game
immersion and integration within the course) more difficult to measure using a quantitative
method. The mixed method approach also had the added benefit of reducing common method bias
(CMB) which can occur in an exploratory research that utilises a single method of data collection
from a single sample (Podsakoff, et al., 2003).

As with all methods there are weaknesses in the mixed methods approach. Firstly there is the need
for expertise in both qualitative and quantitative paradigms and a coordinated approach in order to
integrate the studies effectively. This triangulation needs to be undertaken whilst preserving the
pure paradigm approach of each study. Other issues relate to data collection often being more time
consuming and thus more expensive, as the research involves more than one study; and the issue
of how best to qualitatively analyse quantitative results when results are conflicting (Johnson &
Onwuegbuzie, 2004:21). In order to mitigate these inherent problems, our research team consisted
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of one quantitative and two qualitative experts as well as one external quantitative advisor, who
worked together to ensure a balanced and coordinated approach. Survey and focus group
questions were constructed by the team - the latter developed specifically to expand and build on
survey questions whilst addressing the research question. The structure of the university term and
the survey being online helped in the management of the two studies with focus group sessions
being scheduled to take place a week after all surveys had been completed and the game closed
but before the end of term (when students would no longer be available).

The Technology Acceptance Model (TAM)

The TAM has been used extensively in IS/IT research to predict and measure individuals'
reactions to a technology application (Davis, et al., 1989; Kim & Malhotra, 2005; Malhotra, et al.,
2006). The TAM is an adaptation of the Theory of Reasoned Action (TRA) and its successor the
Theory of Planned Behaviour (TPR). The TRA and TPR have been used extensively in Business
Ethics research to evaluate links between intention and behaviour (Hassan, et al., 2014). Chosen
examples include the prediction of dishonest actions (Beck & Ajzen, 1991); reporting unethical
behaviour (Gibson & Frakes, 1997); differences between belief and action (Weber & Gillespie,
1998); and more recently, the use of ethics codes (Stevens, et al., 2005); digital piracy (Liao, et al.,
2010) and the purchase intentions of ethically-minded consumers (Carrington, et al., 2010).
According to TRA, belief (an individual’s subjective probability of the consequence of a
particular behaviour) affects attitude (a positive or negative feeling or disposition towards a
particular behaviour), which in turn shapes an individual’s behavioural intention (Ajzen, 1988;
Ajzen, 1991, 2002; Fishbein & Ajzen, 1975).

TAM hypothesises that the intention to use an information technology application is affected by
whether the users perceive the new system to be conducive in accomplishing their tasks
(perceived usefulness) with minimum effort (ease-of-use). Most past research, which utilises an
extended TAM for education has focused on evaluation of more generic virtual learning
environments (Huang, et al., 2007; Landry, et al., 2006; Roca, et al., 2006; Yi & Hwang, 2003).
However Yusoff et al (2010) devised and used an adapted version of the TAM to test whether
serious computer games can be used as effective pedagogical tools to facilitate the learning
experience of students. They identified nine attributes to learning with serious games and mapped
four of them to the Technology Acceptance Model. Our research builds on their work by utilising
three of their constructs: situated learning, transfer of learnt skills and reward to provide fresh
insight into the use of 3D gaming as a potential facilitator for learning business ethics particularly
in relation to: games usability and the use of gamification techniques. See Appendix A, for a list
of constructs and definitions. Figure 2 illustrates our proposed conceptual model for this study.

FIGURE 2 HERE

Games Usability

In his work with TAM, Davis (1989) posited that perceived ease of use (the extent to which a
person believes that using a technology will be free of effort) and the perceived usefulness of a
system (the degree a person believes that using a system will improve job performance) were key
to a user’s intention to use the system. Further studies expanded on these constructs to find links
with other constructs. Notions of flow characterised by control of the software, focus of attention;
curiosity; and an intrinsic interest in the activity (Csikszentmihalyi, 1979; Novak, et al., 2003;
Webster, et al., 1993); cognitive engagement (Webster & Ho, 1997) and cognitive absorption
(Agarwal & Karahanna, 2000). Agarwal and Karahanna describe cognitive absorption as being a
combination of ‘temporal disassociation, focused immersion; heightened enjoyment; control and
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curiosity’ and determine that the construct is an antecedent to the TAM’s perceived ease of use
and usefulness constructs (p.675).

Gee (2003) points to a number of criteria used in games design that facilitate learning. Firstly
players feel empowered (control) due to the freedom to move around and do what they like due to
a structured but non-linear environment within the confines of the game level. In this type of
environment learners are free to fail, explore, make their own decisions and develop their own
interpretations at their own pace. Secondly, requiring a completion of tasks that increase in
complexity as the player moves through the game levels. This method of scaffolding allows
learners to expand the zone of proximal development or concepts of learning they can master with
guidance. Finally, working within the context of a distinct system so that the student engages with
the content directly ensuring active rather than passive participation — preventing an over-reliance
on ‘lectures, talking heads, or generalities’ (Gee, 2003:14).

Yusoff et al described the situated learning (SL) construct as ‘placing the learner in an authentic
environment, where they would be able to develop mental models of their experience and relate it
to real life’ (2010:49). The construct transfer of learnt skills (TS) related to the ability to transfer
those skills learnt to real life situations. Both these constructs are particularly relevant to ethics
teaching bearing in mind Nyberg’s (2008) work which identified that students’ have difficulty
applying an ethical principle outside of a particular context. By placing the student within a virtual
reality setting or ‘microworld’ we posit that they will engage in a virtual experience to gain
practice in making ethical decisions within familiar contexts where they would also experience (to
some degree) the impact of their chosen actions. Microworlds were incorporated into the game in
the form of an office, a park and a party - typical environments in which business is done or
influenced. The objective was for the player to become immersed in the story and engage with it
on a personal level whilst making ethical decisions for their character. Figures 3 and 4 depict
scenes from the office and park levels.

FIGURES 3 and 4 about here
To test the effectiveness of situated learning (SL) and transfer of learnt skills (TS) within the
context of our ethics game we posited that:

HI. Perceived ease of use (EOU) is positively related to situated learning (SL)

H2: Perceived ease of use (EOU) is positively related to the transference of knowledge and skills
learned in ethical decision-making (TS).

Perceived usefulness (U) determines the level to which players believe using the game will
improve job performance. We therefore posit that:

H3: Perceived usefulness (U) is positively related to the transference of skills (TS) and
knowledge in ethical decision-making because it relates to real life (SL)

Gamification

The reward (R) construct refers to incentives in the game designed to encourage the learner in
order to keep motivation high. Malone (1981) explored theories of intrinsic motivation within the
context of highly motivating games to determine the characteristics of intrinsically motivated
environments. Building on the work of other theorists (Berlyne, 1965; Bruner, 1965;
Csikszentmihalyi, 1979; Moore & Anderson, 1969; Piaget, 1951), Malone refers to three distinct
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areas: challenge (which will involve goals of different levels, hidden information and randomness),
fantasy (primarily intrinsic - which can cater to emotional desires and needs), and curiosity (both
sensory and cognitive). Building on this research, content and play strategy were incorporated in a
way that would challenge the players by gamifying content and story logic through scoring
systems and level progression, hidden clues and a comic book genre to provide a fun, fantasy
element.

We therefore posit that:

H4: A simple points system incentivises people to complete the game (R) and results in a
perception that they have learned ethical concepts relevant to real life (SL)

Research Context and Sample

Prior to pre-testing constructs and questions were evaluated for validity and consistency. The
online survey was comprised of questions representing (i) demographics; (ii) previous gaming
experience and familiarity with different game categories; and (iii) the endogenous and exogenous
constructs that constitute the conceptual model that was adopted for this research.

Questionnaire Design

To ensure content validity, the constituent items representing the measurement constructs were
drawn from previous research studies that used extended versions of the Technology Acceptance
Model (Moon, 1986; Yi & Hwang, 2003; Yusoff, et al., 2010). 26 Likert-type scale questions
representing the endogenous and exogenous constructs asked respondents on a scale of 1 (strongly
agree) to 7 (strongly disagree) to indicate their extent of agreement or disagreement with a
statement. To ensure face validity, the questions were presented to an academic colleague from
the Department of Psychology at [inst] ], with over 20 years experience as a quantitative
researcher, who corroborated question style, content and number of questions for each construct
(Anastasi, 1988; Litwin & Fink, 1995). This resulted in a reduction in the original number of
TAM related questions to 26 (four questions for each of 4 constructs, and five questions for two
constructs) as it was felt any more than this could incur respondent fatigue. Some subtle word
changes were also implemented. We followed some of Podsakoff’s (2003) tips to anticipate the
effect of CMB by (i) randomising the order of the items representing the endogenous and
exogenous constructs and (ii) using ‘negatively’ worded questions in some of the items. A pre-test
was carried out on a sample of 15 second year business students. The pre-test identified some
browser issues with the game, which were recoded before commencement of the main research. A
copy of the 26 questions — with annotated construct - can be found in Appendix B.

Results
Descriptive statistics

Students on one first year module and the ethics modules at both institutions were invited to play
the game with lab sessions booked after lectures for two consecutive weeks. These sessions began
with explanations of the game components and objectives, how to log in and use the controls, and
a request to complete the survey on completion. The majority of players finished within 2 hours
although there were a few that subsequently logged on later to complete the survey after further
requests. 177 undergraduate students completed the game and of those 103 completed the survey
— a response rate of 58%. This was later reduced to 100 due to the removal of 3 outliers whose
responses did not produce a consistent answering pattern and thus displayed traits of acquiescent
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response bias (Knowles, 1963; Ware, 1978). Although the game was made available to all three
year groups through advertising in classes, 89% of those who played the game and completed the
survey were final year students on the Business Ethics modules of both institutions. This may
have been due to the added incentive of 2 marks to a student’s overall module mark if the game
was completed but also the obvious additional learning resource relevant to their course. For
ethical reasons we did not require students to complete the game survey to receive the 2 extra
marks. Table 1 summarises the demographics and other pertinent characteristics of the sample.
Both university ethics committees approved the two studies. All students completed consent forms
either in online format (survey) or in hard copy (focus groups).

INSERT TABLE 1 ABOUT HERE

The sample consists of slightly more female participants (56%) with all subjects between 18 and
25 years of age and a variety of ethnic mixes with 38% white Caucasian, 17% black African or
Caribbean, 32% Asian, and the remainder falling in the ‘other’ category. The majority were
employed (63%) and, of those, most with work experience of over 2 years (56%). 56% of the
respondents never or rarely play video and online games although 19% of the respondents who do
play are avid gamers (respondents’ answers to the question gauging their frequency of playing
games varied between “often” and “all the time”).

Construct validity and reliability

A construct validity test in the form of a factor analysis was conducted to examine the extent to
which the set of questions in the survey measured the latent construct they purported to represent
(Campbell & Fiske, 1959; Churchill, 1979). A set of preliminary tests that test the data for
normality, outliers and missing cases were performed prior to the exploratory factor analysis test
to anticipate any anomalies in the data set. Preliminary test results revealed that a few variables
displayed a moderate positive skew and there were a few missing cases and three outliers. The
outliers were discarded from further analysis because they displayed traits of the acquiescent set
(Knowles, 1963; Ware, 1978) but instead of discarding the variables that violated the normality
test from subsequent analysis or opting for an alternative non-parametric test, a suitable
transformation technique (Stern, 2010) was applied on the non-normal variables. Missing
responses were adjusted using the series mean method (George & Mallery, 2010; Malhotra, 2010).

The factor analysis showed that some of the items cross-loaded between factors with values of 0.3
or higher, which some researchers perceive as a sign of potential overlap loading. Kachigan
(1991) contends that there is no universal standard that defines the magnitude of a high and low
loading, albeit it seems that factor loadings of 0.4 and 0.5 are commonly used as the threshold for
identifying significant loadings (Guadagnoli & Velicer, 1988; Stevens, 1992; Zwick & Velicer,
1982). In addition, MacCallum et al (1999) conducted an investigation concerning prerequisites to
factor analysis such as sample size and the ratio of participants to variables. He concluded that the
supposition that a larger sample size would yield more accurate results was not always pertinent
and from that premise we consider our results to be consistent with suggested approaches.

The communalities of the majority of the variables was higher than 0.6 (see Appendix C for
communality scores of scale items). According to MacCallum et al (1999), this augurs a fairly
accurate data set which can be utilised subsequently for interpreting the latent constructs of this
research. We have followed Tabachnick et al’s (2007) advice on selecting only factors that have
loaded significantly on at least three items.
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The items representing the TAM’s Perceived Playfulness (PP) construct failed to load consistently
on a single factor and therefore were eliminated from further analysis. On the other hand, the
representative items of Ease of Use (EOU), Reward (R), and Situated Learning (SL) scales loaded
fairly consistently on separate factors. The representative items of the Perceived Usefulness (U)
and Transfer of Learnt Skills (TS) scales loaded on a single factor signifying that they measure a
similar concept, that is the perceived usefulness of the game in improving the ethical decision
making process — the transfer of learnt knowledge and skills in evaluating ethical issues. We have
therefore created a compound construct PPSK (Perceived Practicability of Skills & Knowledge).

The Cronbach Alpha test for a scale’s internal reliability was conducted on the selected factors
and the results showed that the Cronbach Alpha scores of the selected factors were above the 0.7
threshold of reliability (Nunnally, 1978; Reynolds & Santos, 1999) and thus, they are assumed to
be reliable (Table 2).

INSERT TABLE 2 ABOUT HERE

Since the items on the questionnaire have satisfied the main criteria for construct validity and
reliability, the scale items of the selected factors were retained for subsequent analysis. Figure 5
illustrates our revised conceptual model of perceived augmented learning, based on the outcome
of the factor analysis solution.

INSERT FIGURE 5 ABOUT HERE

Students’ performance and results

To gain an initial overview of results, responses were divided into four categories (Agree,
Disagree, Neither and Unanswered) and the overall average score for each construct calculated as
a percentage (see Appendix D). These results indicated that 66% found the game easy to use
(EOU) with 70% finding it fun and entertaining (PP). 71% found themselves motivated to
complete the game due to the gamification elements (progression through levels and points system
(R)); 64% felt they had acquired new knowledge that would be useful to them (TS); 69% felt the
game environment aided their ability to relate their learning to real world ethical dilemmas (SL);
and 62% felt the game useful in making ethical decisions (U). A sample question representing
each construct is also provided in Appendix D.

The estimates of factor scores were computed using the simple sum score method, which involves
adding the respondents’ scores on the items loading significantly on a factor (Comrey & Lee,
1992). According to Hair (2006), the sum score method is suitable for measurement scales used in
exploratory studies where the scale items are new and there is no substantial evidence of construct
reliability or validity and it also simplifies the interpretation of the data and enables the factor
scores to preserve the variation in the original data. Three categories of respondents were created
based on the respondents’ answers to the question asking them how often they play online and
video games. The categories represent different levels of game playing experience - low (never or
seldom), medium (occasional) and high (often and always i.e. frequent). These 3 categories
together with the variables representing gender and employment status were later recoded into
dummy variables and subsequently included in a multiple regression analysis.

The data were tested for the presence of multicollinearity and heteroscedasticity in the predictor
variables and the results indicated that neither was inherent in our data set. For example, the
absence of multicollinearity is evidenced by the low tolerance and VIF scores (below 10) on the
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predictor variables (George & Mallery, 2010; Stern, 2010). We used an appropriate selection
method for the regression analysis to ensure that we did not end up with an ‘over-fitted’ or
‘spurious’ regression model (Babyak, 2004). For each dummy variable, K-1 categories were
included in the multiple regression analysis to leave the K™ category as a reference category or
group (Hardy, 1993; Malhotra, 2010). For example, the non-player dummy variable was chosen as
a reference category and it was excluded from the analysis to examine whether the medium-player
and frequent-player category had (each compared to the non-players) a significant effect on the
game-driven SL (perceived augmented learning in ethics) construct (Princeton University, 2007).
The reference category will be represented by the constant in the regression analysis output. A
multiple regression analysis test was used to develop a model for predicting the effect of ease-of-
use (EOU), perceived practicability of learnt skills and knowledge (PPSK) and rewarding schemes
(R) on situated learning (SL). Table 3 and Table 4 summarise the results of the multiple regression
analysis.

INSERT TABLE 3 ABOUT HERE

Table 3 shows that a significant model has emerged from the multiple regression analysis F(3, 96)
=65.72, p < 0.001, R* = .673. The R-square value indicates that a substantial proportion of the
variance (67.3%) in situated learning is explained by the predictor variables. The Beta values
display the relative influence of each predictor variable (EOU, R, and PPSK) on the dependent
variable (SL) and the results clearly show that PPSK has the greatest influence (Beta = 0.414, p <
0.001) followed by R (Beta = 0.397, p < 0.001). The Beta value for EOU on SL was not
significant but EOU had a significant effect (Beta=0.643, p <0.01) on PPSK (Table 4) and thus it
confirms its role as a predictor of the adapted version of the perceived usefulness variable
(perceived practicability of learnt skills and knowledge). The significant intercept in the model
means that in addition to the explanatory variable EOU, there are other extraneous variables that
account for the variance in the PPSK scale. We have also included three categorical variables in
the regression analysis - gender, gaming experience and employment status - as ‘dummy’
variables to see if these had a significant effect on the criterion variable SL. The outcome of the
analysis showed that the three categorical variables had no significant impact on SL. Finally, the
Adjusted R? value of 0.662 (significant at p < 0.001) indicates that the measurement model overall
has an acceptable “goodness-of-fit”.

INSERT TABLE 4 ABOUT HERE

We summarise the findings from the multiple regression analysis below. Figure 6 shows the
results within the conceptual model.

. Ease-of-use (EOU) was found not to be a significant predictor of situated learning (SL)
and therefore hypothesis 1 is rejected.
. Ease-of-use (EOU) was found to be a significant predictor of the adapted version of

perceived usefulness (i.e. perceived practicability of learnt skills and knowledge (PPSK)), which
corroborates the findings in the extant TAM literature (Davis, 1993; Davis, et al., 1989) and
therefore hypothesis 2 is accepted.

. Perceived practicability of learnt skills and knowledge (PPSK) had a significant positive
impact on game-driven situated learning (SL) and thus hypothesis 3 is accepted (p < 0.001)
. Reward (R) had a significant positive impact on game-driven situated learning (SL) and

thus hypothesis 4 is accepted (p < 0.001).

Page 11 of 34



If citing from this article please cite the published version:

Jagger, Suzy, Siala, Haytham, & Sloan, Diane. (2015). It's All in the Game: A 3D Learning Model for Business Ethics. Journal of Business
Ethics, 1-21. doi: 10.1007/s10551-015-2557-9

INSERT FIGURE 6 ABOUT HERE

These findings lead us to conclude that the majority of students benefited from using the ethics
game in developing their ethics knowledge and decision-making skills and this can be attributed to
a number of factors:

. They felt the game was easy to use and therefore useful for developing knowledge and
practicable ethical skills;

. They felt that the knowledge and skills learned in the game was useful because it related to
real life;

. They were motivated and engaged by the use of a points/rewards scheme within the virtual
environment;

. The positive experience was not dependent on gender, gaming experience or employment

status suggesting it is a suitable method to be used across this type of participant group.

Focus Groups

Focus group composition was an opportunistic sample of students on both institutions’ final year
Business Ethics courses who had played the game and completed the survey. During an ethics
lecture at both institutions, students were encouraged to come forward with the incentive of a £10
gift voucher to take part. The first ten students from each institution who put their name down
were notified by email of the date and time the following week for the group session. On the
designated day, seven students from institution 1 attended the session and five students from
institution 2. Both sessions were just over an hour in length and took place in a designated
meeting room in each institution. The sessions were recorded as an MP3 file and transcribed
verbatim to ensure systematic analysis of the discussion. The groups were moderated and co-
moderated by two of the authors of this paper who have over ten years experience in moderation
of focus groups. Neither moderator was involved in teaching the students on the modules nor
involved in marking their work although one (X1) had taught them previously and marked
previous work. Both universities’ ethics committees approved the studies and consent forms
outlining the details of the research and treatment of the data were distributed and signed by
participants. Group 1 from [inst1](X1) consisted of 5 women and 2 men between the ages of 20
and 24. Group 2 from [inst2](X2) consisted of 3 men and 2 women in the same age group. Both
groups of students were from mixed ethnic backgrounds and were nearing the end of their ethics
courses. All members of both focus groups had played the game in the scheduled lab sessions in
the previous week.

Focus Group Questions

Focus group questions were designed by the research team to address the research question by
identifying pertinent variables experienced whilst playing the game; explore more deeply specific
constructs to corroborate survey findings; and determine overall views with regard to the ethics
game and preferred level of integration within the ethics module. A semi-structured questioning
approach was taken to ensure co