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Abstract

In this paper, we introduce Integrity Games (https://integgame.eu/) — a freely avail-
able, gamified online teaching tool on academic integrity. In addition, we present
results from a randomized controlled experiment measuring the learning outcomes
from playing Integrity Games.

Integrity Games engages students in reflections on realistic and relevant academic
integrity issues that lie in the grey zone between good practice and misconduct.
Thereby, it aims to 1) motivate students to learn more about academic integrity, 2)
increase their awareness of the grey-zone issues, and 3) increase their awareness

of misconduct. To achieve these aims, the tool presents four gamified cases that lead
students through an engaging narrative.

The experiment to measure learning outcomes was conducted in three European
countries, and included N=257 participants from across natural science, social science
and the humanities. We show that the participants enjoyed playing Integrity Games,
and that it increased their sensitivity to grey-zone issues and misconduct. However,
the increases identified were similar to those achieved by the participants in the con-
trol group reading a non-gamified text.

We end by discussing the value of gamification in online academic integrity training
in light of these results.

Keywords: Academic integrity, Cheating, Academic dishonesty, Gamification, Training

Introduction

Promoting academic integrity is central to creating thriving learning environments in
higher education. Furthermore, when students develop academic integrity during their
studies, they are more likely to also take integrity into their professional careers (Guerro-
Dib et al. 2020; Carpenter et al. 2004). Academic integrity has been promoted through
several strategies in higher education, ranging from sanctions and oversight to preven-
tive measures such as training and promotion of students’ ethical awareness through
honour codes ((McCabe, Trevifio & Butterfield 2001).
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Recent studies show that a substantial fraction of European undergraduate students
lack knowledge about academic integrity (Goddiksen et al. 2023a). These students’
understanding of basic rules of academic integrity is limited, and they struggle to navi-
gate realistic grey-zone situations where the rules cannot be applied in a straightforward
way. Similar results have been found in North America (Childers & Bruton 2016; Roig
1997). Given this lack of knowledge and skill, strategies to promote academic integrity
and prevent deviations from academic integrity should arguably not rely on oversight
and sanctions. Strategies for promoting academic integrity among students in higher
education should also take an educational approach — an approach recognized by central
actors in European higher education (e.g., Lerouge & Hol 2020).

We believe that undergraduate students’ lack of knowledge and skill related to aca-
demic integrity calls for dedicated training sessions where students are introduced to the
rules and norms of academic integrity while at the same time being trained in navigating
the grey-zone dilemmas they are likely to face during their studies. A recent meta-anal-
ysis (Katsarov et al. 2022 ) found that academic integrity training is most effective when
participants are challenged to “imagine how they would personally deal with ethically
problematic situations” (p. 939). Rules and codes of conduct should also be presented,
but ethically problematic situations should not be reduced to a mere application of rules
and codes, as such an approach will hamper students’ ability to make real-life judge-
ments (p. 949-951).

This paper presents, and discusses the effectiveness of, the research-based online
teaching tool Integrity Games (https://integgame.eu/), which we developed to enable
training sessions where students engage personally with realistic dilemmas on academic
integrity. The tool is aimed at university undergraduate students from all major fields of
study, and is available at no cost to users and in five different languages: English, French,
Portuguese, Hungarian and Danish.

In this paper, we first introduce Integrity Games and the ideas behind it (Integrity
Games Section). Second, we present and discuss the results of a randomized controlled
experiment that tested the effect of the tool on a) students’ sensitivity to grey-zone
issues and misconduct, and b) their motivation to learn more about academic integrity

(Assessment materials and methods, Results, Discussion Sections).

Existing online tools

Integrity Games supplements existing online tools that aim to educate undergradu-
ate students on aspects of academic integrity. Studies of eight such online tools were
reviewed by Stoesz & Yudintseva (2018) in a review of in all 21 studies on the effective-
ness of academic integrity training. In addition, Kier (2019) tested Goblin Threat, a gam-
ified online tool on plagiarism (https://www.lycoming.edu/library/plagiarism-game/).
All nine online tools — and almost all the other studies reviewed by Stoesz & Yudint-
seva — focus exclusively on one (very important) aspect of academic integrity: plagiarism
and citation practice. In particular, they focus on avoidance of severe plagiarism and the
introduction of correct citation techniques. All 21 studies in the review showed positive
results, although, as noted by Stoesz & Yudintzeva (2018, p. 14), the quality of the evi-
dence was lacking in some studies.
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Like other available tools, Integrity Games also covers plagiarism and good citation
practice, but, as described in detail in The gamified cases Section, it is, to our knowledge,
unique among tools aimed at undergraduate students in its strong emphasis on grey-
zone issues rather than clear-cut misconduct (defined in detail in The gamified cases
Section). Furthermore, Integrity Games incorporates a broader take on academic integ-
rity as relating not just to citation and plagiarism, but also to collaborative practice and
working with data.

While tools for training academic integrity aimed at undergraduate students lack focus
on grey zones, online teaching tools on research integrity aimed at early career research-
ers often have a particular focus on grey zones (for a collection of tools see: https://
embassy.science/wiki/Main_Page). Examples include the Dilemima Game (https://www.
eur.nl/en/about-eur/policy-and-regulations/integrity/research-integrity/dilemma-game)
developed by researchers at Rotterdam University. While there is some overlap in the
integrity issues faced by early career researchers and undergraduate students, the over-
lap is not complete, and the issues of integrity play out differently at different levels.
For instance, while both undergraduate students and early career researchers may face
integrity issues when collaborating with peers, the specifics may be significantly different
(partly because authorship has very different functions in teaching and learning com-
pared to research). Trying to teach academic integrity to undergraduates using mate-
rial designed for early career researchers therefore risks alienating the students from the
topic. This is especially true for students who have no ambition to become researchers.
So, although the approach in Integrity Games is similar to some tools on research integ-
rity, it is unique in its focus on grey-zone issues faced by undergraduate students.

In addition to teaching tools that focus on academic and research integrity, there
are a range of online teaching tools that focus on other aspects of ethics training for
undergraduates. One such tool is Animal Ethics Dilemma (http://www.aedilemma.net/),
a highly successful platform on animal ethics aimed at undergraduate students, which
at the time of writing has over 100,000 registered users (Hanlon et al. 2007). Like the
Rotterdam Dilemma Game mentioned above, Animal Ethics Dilemma engages players
in ethical reflection by presenting a series of dilemmas, but unlike the Dilemma Game,
Animal Ethics Dilemma sets the dilemmas in engaging narratives that change depending
on the choices made by the player. This structural feature was a major inspiration for the
structure of Integrity Games (see Integrity Games Section).

Gamification of online tools

Like other online tools on academic integrity, Integrity Games is partially gamified.
There seems to be a trend towards gamification of online training. The tutorial Goblin
Threat mentioned above is an example in point, as are the games recently developed by
the BRIDGE project (https://www.academicintegrity.eu/wp/bridge-games/). There is
conflicting evidence on the effect of gamified teaching. Recent reviews on the effect of
gamified teaching by Bai, Hew & Huang (2020) and van Gaalen et al. (2021) indicate
moderately positive effects on average, but also substantial variations. Bai, Hew & Huang
(2020) found that the characteristics shared by most successful gamified teaching are
that they involve some kind of scoring where the player earns points and a badge upon
completion, and players are able to compare their performance to that of other players
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via a leader board. Keeping a score is one of six factors suggested by Anneta (2010) that
contribute to making gamified teaching successful. The other factors include identity,
which refers to the game’s ability to “capture the player’s mind into believing that he or
she is a unique individual within the environment” (ibid, p. 106). When combined with
a clear goal of the game, identity can lead to immersion where the player is intrinsically
motivated to succeed in the game. In addition, the game should be interactive, it should
show increasing complexity as the player proceeds, and provide relevant feedback to
the player after completing a task. As described in The gamified cases Section, Integrity
Games incorporates all of these elements to some extent, except for the scoring element.

Although there is some evidence for the effect of the gamified tools on academic
integrity mentioned above, this evidence does not allow us to assess their effectiveness
relative to non-gamified training. We therefore have little empirical evidence to help us
decide between gamified and non-gamified approaches to academic integrity training.
Given this lack of evidence, we decided to include a control group in our experiment
who received non-gamified teaching that covered the same topics as Integrity Games to
see which form of teaching would perform better (Assessment materials and methods

Section).

Integrity Games

The core of Integrity Games (https://integgame.eu/) is four gamified cases presented in
The gamified cases Section. In addition, the platform contains a dictionary of central
concepts, a user guide for teachers, and an optional quiz designed partly to provide per-
sonalized suggestions on what cases to play, and partly to spark curiosity about the top-
ics covered. The potential of the quiz to nudge players to spend more time on the games

was explored in a separate experiment (Allard et al. 2023).

The gamified cases

Cases, be they historical or fictional, are a standard tool in integrity teaching. Typically,
cases describe specific situations where academic integrity is at stake and encourage stu-
dents to discuss appropriate actions. Cases are valuable in academic integrity training
partly because they can help students develop ethical sensitivity and train their ability
to navigate grey-zone issues (Katsarov et al. 2022; Committee on Assessing Integrity
in Research Environments 2002, Ch. 5). Integrity Games builds on this well-known
approach and adds some gaming elements.

The cases are fictional, but the dilemmas presented in them are drawn from an exten-
sive empirical knowledge base originating from a mixed-methods study of students’
understanding and experiences with academic integrity. The study involved more than
6,000 students (including 1,639 undergraduate students) from universities in nine Euro-
pean countries, representing all faculties (some results are reported in Johansen et al.
2022; Goddiksen et al. 2023a; 2023b; 2021). This research, combined with the existing
literature (particularly Roig 1997, Johansen & Christiansen 2020, and Childers & Bru-
ton 2016), and the teaching experience of the authors formed the research basis for the
development of the cases. The research base helped ensure that the dilemmas presented
in the cases are among those that students within the target groups are most likely to

face during their studies.


https://integgame.eu/

Goddiksen et al. International Journal for Educational Integrity (2024) 20:7 Page 5 of 22

Contents of the cases
The four cases that are currently in Integrity Games cover three central topics under
academic integrity:

1. Citation practice
2. Collaborating with, and getting help from, others
3. Collecting, analysing, and presenting data

For each topic, academic integrity training may cover clear examples of good prac-
tice, obvious misconduct and the grey zones in between — often called detrimental or
questionable practices.

Misconduct refers to the most severe deviations from good practice. Misconduct
will typically be defined in an institution’s disciplinary rules and codes of conduct,
which may in turn be based on national and international codes (e.g., ALLEA 2017,
or WCRI 2010). For researchers, misconduct is often narrowly defined as plagiarism,
falsification and fabrication (ALLEA 2017), but for undergraduate students miscon-
duct will also cover other forms of intentional cheating, including cheating in tests
and exams. Although Integrity Games includes examples of clear-cut misconduct, it
focuses primarily on questionable practices.

Questionable practices are questionable in the sense that their ethical accept-
ability often depends heavily on the context. One example is deleting deviating data
points from a report on an experiment (Johansen & Christiansen 2020). Is this ethi-
cally acceptable? As illustrated in two dilemmas in Integrity Games, the answer to this
question depends heavily on why and how the deleting was done. If a student deletes
deviating data without being transparent about it in order to avoid having to discuss
it in the report, it would be akin to misconduct in the form of falsification. If, on the
other hand, a student deletes deviating data based on an informed discussion with the
instructor where they have identified a clear error in the measurement, the practice
may be perfectly acceptable.

In addition to their context dependence, questionable practices are, in many cases,
characterized by being less severe deviations from good practice than clear-cut cheat-
ing (Ravn & Serensen 2021). They may not even be covered by local disciplinary rules.
Freeriding in group work, for instance, will in many cases not be directly against a
specific disciplinary rule, but is in many contexts still unethical, as it gives the free
rider an unfair advantage, is detrimental to the free rider’s learning, and potentially
also to the learning of the fellow group members.

When local disciplinary rules cover questionable practices, they can be harder to
apply to concrete instances, partly due to the above-mentioned context dependence
(Schmidt 2014). Additionally, the enforcement of rules on questionable practices may
be less consistent, and the sanctions will typically be less severe. It is therefore more
likely that students will end up in trade-off situations between, on the one hand, the
risk of sanctions and blame from the institution that comes with deviating from good
practice and, on the other hand, the risk of negative consequences of, for example,
failing an exam or standing up against a fellow student. These trade-off situations
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have previously been shown to be among those that students find particularly ethi-
cally challenging (Goddiksen et al. 2021).

By focusing mainly on questionable practices, we hoped that the cases in Integrity
Games would encourage reflection on both compliant practice, good practice, ethically
acceptable practice and the potential differences between these. As discussed further
in Intended use and learning outcomes Section, the reflections that Integrity Games is
designed to inspire are not sufficient to develop the knowledge and competences to navi-
gate real-life situations where integrity is at stake. As a minimum, students should always
be given the opportunity to ask questions and discuss how rules and norms apply to
their specific institutional and disciplinary context. Integrity Games is thus not intended
to be a stand-alone tool that can replace classroom sessions. It is designed to be com-
bined with other types of teaching.

The cases are constructed such that each case focuses on one of the three themes men-
tioned above. To enable students from a broad range of study programmes to relate to
the dilemmas, the tool includes two different cases on collection, analysis and presenta-
tion of data; one was designed to be relatable for students working primarily with quali-
tative data (e.g., interview data) and one was designed for students primarily working
with quantitative data (e.g., numerical data from laboratory experiments). Although
there is overlap, the two cases are also different. For instance, the case on quantitative
data includes dilemmas related to the collection and interpretation of personal data and
potentially sensitive data.

The case on citation practice covers topics such as appropriate paraphrasing, self-pla-
giarism, plagiarism of ideas and responsibility when suspecting plagiarism by others.

The case on collaboration covers issues such as freeriding in group work, various ways
of getting help on individual assignments, and one’s responsibility in cases when other
group members deviate from good practice.

Structure of the cases

The cases are constructed using a branching narrative structure (Fig. 1), and draw
on basic dramaturgical principles for engaging writing (Egri 1972; Pearce 1997).
Each case starts with a concrete situation where the player is faced with a realistic,
relatable dilemma involving academic integrity. The situation is described in the
first-person present tense (“You are writing an assignment ...”) and always includes
an element of tension or conflict. In addition, there is often an element of pressure
such as an upcoming exam or the need to impress a future supervisor. The presenta-
tion of the situations is designed to create identification and immersion (two of the
characteristics of effective gamified teaching described in Gamification of online tools
Section). To proceed in the case, the player has to choose between two or three pre-
defined reactions to the dilemma. When the player has made their choice, they are
given immediate feedback — another gamification element — in the sense that they
are informed of the immediate consequences of her choice. For instance, if the player
decides that the best reaction to having discovered a group member has plagiarized
is to tell their teacher about this discovery, they are told that the teacher praised their
decision, but their collaboration in the group was strained, and the group member
was angry with her. Of course, this is not what will always happen, but it is a possible
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outcome of the choice. This approach to giving feedback — describing consequences,
rather than telling the player that they gave a correct or incorrect answer — is to our
knowledge unique among online teaching tools on academic integrity. We took this
approach for several reasons. Firstly, there is not one way of handling many of the
dilemmas presented to the students that is clearly the correct way, just as there are
no simple solutions to the integrity dilemmas that face the students in real life. This is
an important message to get across. Secondly, by describing consequences, the game
avoids judging the player. Further, the focus on consequences makes it possible to
show that doing the right thing sometimes has a cost. For instance, reporting cheating
may be the right thing to do in some cases, but it may come at a cost to the relation-
ship between the one who reported and the one who cheated (Goddiksen et al. 2021).

The pages describing the consequence of a choice also include an expandable text-
box called “About your choice” The textbox takes the concrete dilemma that the
player has just faced to a more general level. For instance, the case on collaboration
starts with a dilemma about a specific instance of group work and a specific person,
the player’s good friend Kim, who is not contributing. The concrete dilemma is one
version of a more general issue with free riders in group work. This is explained in the
“About your choice” textbox, where the player is also challenged to consider to what
extent the specifics of the dilemma matter for their choice. Would they, for instance,
chose differently if Kim had not been a close friend, but a more distant classmate?
The “About your choice” texts are thus designed to help the player realize that the
dilemma they just faced is an example of a more general issue that can take different
forms depending on the context, and that, in some cases, the context is central to the
choices they make.

The second and third dilemma presented to the player depend on the player’s pre-
vious choices in two ways. Firstly, the dilemmas are the direct result of the player’s
previous choices. This gives the player a sense of being part of a narrative where a
story unfolds and choices have consequences. Secondly, players who make choices
that indicate sensitivity to the norms of academic integrity in one dilemma are
given a more subtle dilemma in the next level (building on the gaming characteristic
increased complexity mentioned in Gamification of online tools Section). Conversely,
players who choose against the norms of academic integrity in one dilemma are faced
with a subsequent choice that involves more severe breaches of the norms in the fol-
lowing dilemmas. Players are thus faced with dilemmas that match their knowledge
and sensitivity to academic integrity norms throughout the cases.

When the player has seen the consequences of the choice made in the first dilemma,
the narrative continues, and the player is presented with a new dilemma which is
again followed by a page describing the consequences of the choice made and an
“About your choice” text. When the player has answered three dilemmas the case
ends, and the player is presented with the final result in the form of a conclusion to
the story. The cases do not have inbuilt notions of ‘winning’ or ‘losing} nor does the
player get any kind of score. In this sense, Integrity Games is a simulation, not a seri-
ous game (Annetta 2010).

Throughout the cases, a mouseover function allows the player to access information
on central concepts from a dictionary built into Integrity Games.
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Intended use and learning outcomes
Integrity Games is highly flexible and can be incorporated into teaching sessions in
several ways. The uses discussed in the teacher manual (https://integgame.eu/forTe

achers) include:

Playing selected cases as part of the preparation for a session on academic integrity,

Playing selected cases, individually or in groups, during a session on academic
integrity.

Additionally, the platform allows access to the individual dilemmas through the
“dilemmas” tab in the main menu. A teacher may thus consider assigning specific
dilemmas for consideration as either preparation or as an exercise during class. This
has the benefit that all students will have considered the same dilemmas, which will
not be the case if they play through the cases on their own (as the dilemmas they
face depend on the choices they make).

The tool was designed with the dual aim of 1) motivating students to learn about
academic integrity and 2) developing students’ competencies about integrity issues.
Concerning the latter, for each of the three themes described above (The gamified
cases Section), the tool aims to contribute to the development of competences that
enable students to act with integrity in real-life situations where academic integrity
is at stake, including grey-zone situations. Following Stephens and Wangaard (2016),

these competences include:

+ Sensitivity: Being able to identify and distinguish misconduct and grey-zone
issues and knowing when it is one’s responsibility to act,
« Skills in identifying appropriate actions, and

o Will and courage to act.

Following Goddiksen & Gjerris (2022), both sensitivity and skills in identifying
appropriate actions when facing grey-zone situations include a substantial knowl-
edge component. For each of the three topics described in The gamified cases Sec-
tion, Integrity Games was designed with the aim of contributing to the construction
of:

+ Knowledge of the core academic integrity values and principles and how they are
applied,
+ Knowledge of common grey-zone issues and the reasons why they are ‘grey’

Integrity Games was not developed directly to develop will and courage in the
players to act with integrity in real-life situations, although developing such will and
courage may sometimes be a positive side-effect of gaining knowledge and sensitiv-
ity (Goddiksen & Gjerris 2022).

The randomized controlled experiment described in the following sections was devel-
oped to test the extent to which the aims related to motivation and sensitivity are real-
ized when students play Integrity Games as part of a class on academic integrity.


https://integgame.eu/forTeachers
https://integgame.eu/forTeachers

Goddiksen et al. International Journal for Educational Integrity (2024) 20:7 Page 10 of 22

Assessment materials and methods

Hypotheses tested in the experiment

The experiment described below was designed to test six hypotheses about the learn-
ing outcome from an intervention consisting of playing two cases in Integrity Games
followed by a short group work session simulating a classroom discussion (details in
Study intervention Section). The first three hypotheses concerned the participants’
absolute outcome of playing the cases:

1. Motivation: We hypothesized that the participants would be more motivated to learn
more about academic integrity after the intervention.

2. Sensitivity to grey-zone issues: We hypothesized that participants would be more sen-
sitive to the existence of grey-zone issues after the intervention.

3. Sensitivity to misconduct: We hypothesized that participants would be more sensitive
to misconduct after the intervention.

The last three hypotheses concerned the outcome of playing the cases relative
to traditional integrity teaching. We hypothesized that the participants who had
received the intervention would show a greater improvement on all three parameters
(motivation, sensitivity to grey-zone issues, and sensitivity to misconduct) than par-
ticipants in a control group who had engaged in the same group discussions, but read
a non-gamified text covering the same topics (Appendix C) instead of playing Integ-
rity Games (see Study intervention Section).

Ethical approval and recruitment

Prior to recruitment, the experiment was reviewed by the relevant research ethics
committees at the three participating universities: in Denmark, the Research Ethics
Committee for Science and Health at the University of Copenhagen approved the
study (Ref: 504—0238/21-5000 Decision date: 02.02.2021), and in Switzerland, the
Geneva Commission Cantonale d’Ethique de la Recherche approved the study (Req-
ID: 2020-01397. Decision date: 01.04.2021). In Hungary, studies such as this one
are not subject to ethical approval, but the Regional Ethics Committee did acknowl-
edge the study (Registration ID: DE/ KK RKEB/IKEB 5660-2021, decision date:
02.08.2021).

Data were collected from February to November 2021 in 12 different course sessions
(4 in Denmark, 6 in Switzerland, and 2 in Hungary). Each session lasted 2*45 min. At
the beginning of the session, students were informed about the study’s aims and pro-
cedure, and could choose between participating in the study or not. Students who
decided to participate checked a consent box in the anonymous online questionnaire
that was part of the course procedure (Materials Section). Since the questionnaire
included questions that were pedagogically meaningful, participants who did not
wish to participate in the study were asked to respond to an identical questionnaire
from which no data was stored. With this procedure, we made sure that all students
received the same teaching content and that anonymity was guaranteed: teachers and
researchers could not know which student participated in the study, nor could they
trace participants’ responses to individual students.
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Participants

Participants were recruited among students in mandatory or elective courses on eth-
ics and philosophy of science at three major European research universities: the Uni-
versity of Copenhagen, the University of Debrecen and the University of Geneva.

In Denmark, participants were recruited among students in three mandatory phi-
losophy of science courses for students in undergraduate programmes in agricultural
economics, biotechnology, food science and natural resource management. These
courses already contained a session on academic integrity, and one of the authors was
allowed to take over the session to test the tool.

In Hungary, participants were recruited in mandatory bioethics courses for phar-
macy and dentistry students.

In Switzerland, participants were recruited among students following elective courses
in applied ethics, bioethics and epistemology of science, designed for interdisciplinary
groups of students in philosophy, biology, biochemistry, pharmacy, neuroscience, and
medicine. The intervention used in this study replaced a lesson ordinarily dedicated to
academic integrity.

Study intervention

All intervention sessions followed the same detailed schedule (described below, fur-
ther details in Appendix A). Sessions in Denmark were conducted by MG in Danish.
Sessions in Switzerland were conducted by AA, CC, and CS in French. ACVA and OV
conducted the sessions in Hungary in Hungarian and English.

All sessions took place online using the Zoom video conferencing platform (due to
the ongoing COVID-19 pandemic). After a brief introduction, about 10 min, on what
academic integrity means, and why it is important, we informed students about the aim
of the experiment and the procedure of the study. We made it clear that participation in
the study was anonymous and voluntary. We used the same introductory slides in each
session.

After the introduction, we provided a link to the anonymous questionnaire in which
participants could express whether they consented to participating in the study and take
the pre-test (Materials Section). Thereafter, we randomly divided all participants into two
breakout rooms using the inbuilt “Assign automatically” function in Zoom. Each break-
out room was then given instructions separately. Participants in the treatment group were
instructed to go to Integrity Games and play the “collaboration case” and the “plagiarism
case”. Participants in the control group were instructed to read a text on integrity issues
related to collaboration and plagiarism (See Appendix C). After 25 to 30 min of complet-
ing these individual tasks, participants in both groups were subdivided again in groups of
2-3 participants (participants from the control and intervention groups were not mixed).
The groups were given the task of discussing integrity issues for 25 to 30 min based on
a discussion grid (see Appendix A). To minimize the confounding effect of the different
instructors, the instructors did not partake in these discussions. Thereafter, participants
took the post-test (10 min). Finally, all participants joined the main session for concluding
remarks by the instructor.
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Materials

We designed the online questionnaire (presented in Appendix B) as a pre- and post-test
with some questions being asked twice. Questions were designed to obtain information
about participants’ motivation to learn about academic integrity and their sensitivity to
grey-zone issues and misconduct. In addition, the post-test included questions on demo-
graphics (gender, age, country of study, and study direction), two questions relating to the
user experience of the integrity website, and five questions relating to the experience of
the group work (the latter are not reported in this paper).

To assess participants’ motivation to learn, we used a battery of questions adapted
from the relevant subset of the Intrinsic Motivation Inventory (CSDT 2021) that
deals specifically with students’ motivation to learn more. The battery contained six
claims about the relevance and value of academic integrity training, which participant
evaluated using a five-point Likert scale from “fully agree” to “fully disagree” There
was also an option to answer “I don’t know”. Examples of claims include “I believe
that participating in teaching on academic integrity could be of some value to me”
and “I think learning about academic integrity is not important for my future stud-
ies” (see Appendix B for complete list). Additionally, we asked participants to indicate
how many hours they would be willing to spend on academic integrity training (not
reported).

To assess participants’ sensitivity to grey-zone issues and misconduct, we expanded
on the approach employed by Goddiksen et al. (2023a): in random order, the partici-
pants were presented with descriptions of ten different actions (see Table 1) and were
asked whether they would “violate the rules that apply to them”. All questions called for
answers picked from among five answer options: “Yes, it is a violation’, “No, it is not a
violation’, “I don’t know”, “The rules are unclear” and “It depends on the situation” These
two latter answer options allowed the participant to indicate that an action is in a grey
zone.

The actions were constructed such that for the actions in the column with acceptable
practices in Table 1, the most correct answer to whether the actions are against the rules
would be “No, it is not a violation”. For the actions in the column with non-compliant
practices, the most correct answer would be “Yes, it is a violation”, whereas the most
correct response to the actions in the grey-zone practices would be either “The rules are
unclear” or “It depends on the situation” (we did not distinguish between these two cor-
rect answers for grey-zone practices in our data analysis).

The questionnaire and the text for the control group were translated from English into
the students’ relevant languages: Danish, Hungarian, or French.

Data analysis

To develop a ‘Motivation-for-Academic-Integrity Score, we first scored the motiva-
tion questions on a scale of 1 to 5, with 5 indicating the highest level of motivation. For
instance, answering “fully agree” to the question “I believe that participating in teach-
ing on academic integrity could be of some value to me” would be coded as 5, while
answering “fully disagree” would be coded as 1. We then averaged the scores for the six
questions.
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We constituted a ‘Sensitivity-to-Misconduct Score’ by coding each participant answer
as 0 if the participant chose an unjustifiable option, and 1 if the participant chose a justi-
fiable answer. We then averaged the participant’s score, so that the final score represents
the percentage of questions that the participant answered correctly. We proceeded simi-
larly to constitute a ‘Sensitivity-to-Grey-Zones Score!

To analyse the three scores for which we have both a pre- and post-experimental
measure, we used a linear mixed-effect model using the R package Imer (Bates et al.
2015), using a random intercept nested within participants, and predicting the score
using country of study, time (before the experiment vs. after the experiment), experi-
mental condition, and an interaction between time and experimental condition as fixed
effects. We were interested in discovering whether participant scores increased between
the pre-test and the post-test, regardless of the intervention, and in knowing whether
the final score was higher in the Integrity Games group than in the control group. Thus,
the two coefficients of interest are the effect of time, and the interaction between time
and experimental condition. Descriptive statistics were used (mean and SD) to describe

baseline characteristics of both groups.

Results

In total, 408 participants started the experiment, 272 finished it. Among the participants
who completed the post-test questionnaire, 128 were from Denmark, 63 from Switzer-
land, 81 from Hungary. Of these 272 participants, 157 were in the control group, and
115 were in the intervention group. There were statistically significantly less participants
in the intervention group, indicating a possible failure of randomization or differential
attrition (proportion = 0.42, 95% C1[0.36, 0.48], p = .013).

Using the items of the motivation score, we excluded participants who had a
Mahalanobis distance greater than the 99% predicted percentile based on the 12 items
(including items from pre-test and post-test). This procedure led to the exclusion of 15
participants. We considered that a high Mahalanobis distance was likely a sign of inat-
tention (for instance, a high Mahalanobis distance could indicate that participants pro-
vided divergent answers on items that are highly correlated). Our final sample size for all
analyses was 257 participants.

Table 2 shows the demographics of the control and intervention groups.

Enjoyment and recommendation of the tool

As can be seen from Table 2, participants gave a mean agreement of 4.1 out of 5 (95% CI [3.9,
4.3]) with the claim “I would recommend "Integrity Games’ to teachers preparing classes on
academic integrity for undergraduate students’, and indicated a mean agreement of 4.0 (95%
CI [3.8, 4.1]) with the claim “Playing through the cases in "Integrity Games’ was fun”.

Motivation to learn

Even before starting the sessions, participants were, on average, fairly motivated to
learn more about academic integrity, with a mean motivation of 3.8 (with 5 being
the highest possible score) in the pre-test. The sessions did not result in significant
changes in the participants’ motivation to learn. Across the experimental conditions,
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Table 2 Demographic and dependent variables by groups. For numeric variables, the indicated
numbers represent the Mean (SD)

Characteristic Intervention Control
N=110 N=147

Gender identification

Female 57% 55%

Male 36% 40%

None of the above 2.7% 1.4%

| prefer not to answer 3.6% 3.4%
Age 23.7 (4.0) 238(5.2)
Initial Motivation Score 3.84(0.55) 3.78 (0.60)
Final Motivation Score 3.82(0.57) 3.78(0.62)
Initial Sensitivity to Misconduct 0.65 (0.20) 0.61(0.21)
Final Sensitivity to Misconduct 0.71(0.22) 0.70 (0.21)
Initial Sensitivity to Grey Zones 0.28 (0.28) 0.27(0.27)
Final Sensitivity to Grey Zones 045 (0.30) 0.45 (0.30)
Tool Recommendation 4.09 (0.85) N/A
The tool was fun to use 3.98(0.76) N/A
Table 3 Predicting motivation score, based on experimental condition, time and country
Term b 95% Cl t df p
Intercept 3.55 [3.44,3.66] 64.03 29148 <.001
Time: After the experiment 0.00 [-0.05, 0.06] 0.12 255 909
Hungary 0.36 [0.20,0.52] 443 253 <.001
Switzerland 0.51 (0.36, 0.66] 6.74 253 <.001
Game 0.05 [-0.08,0.18] 0.73 313.87 467
Time: After the experiment x Games -0.03 [-0.11,0.06] -0.58 255 564

b are unstandardized coefficients, i.e., they represent the impact of country, time and conditions on the original scale. P is

the p-value, Cl the confidence interval, df the degree of freedom of the t statistic. “Intercept” represents the initial value of the
motivation score for the control group of the participants in Denmark. “Time: After the experiment” represents the estimated
average change between pre-test and post-test across both experimental conditions. “Hungary” and “Switzerland” represent the
change of motivation between the sample from Hungary and Switzerland respectively. “Games” represent the initial difference
in motivation between participants in the control group and participants in the Integrity Games groups. “Time: After the
experiment x Games” represents the difference between the control groups and the Integrity Games groups at the end of the
experiment

on average, participants did not significantly change their motivation to learn more
about research integrity (b = 0.00,95%CI[—0.05,0.06],¢(255) = 0.12,p = .909. For
further details, see Table 3). Moreover, the motivation of participants in the interven-
tion group did not increase significantly more than participants in the control group
(b = —0.03,95%CI[—0.11,0.06], £(255) = —0.58,p = .564. For further details, see
Table 3).

Sensitivity to grey zones

Participants generally showed a poor understanding of grey-zone issues in the pre-test.
Students in the intervention group on average scored 0.28 and participants in the con-
trol group on average scored 0.27 in the pre-test (with 1 being the optimal score and 0
being the worst possible score) (see Table 2).
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Table 4 Predicting sensitivity-to-grey-zones scores, based on experimental condition, time, and

country

Term b 95% Cl t df p
Intercept 0.27 [0.22,0.33] 9.63 406.28 <.001
Time: After the experiment 0.18 [0.12,0.23] 6.33 255 <.001
Hungary 0.02 [-0.05,0.10] 0.65 253 516
Switzerland -0.01 [-0.08, 0.06] -0.26 253 799
Games 0.01 [-0.06, 0.08] 0.19 464.72 847
Time: After the experiment x Games -0.01 [-0.09, 0.08] -0.22 255 827

b are unstandardized coefficients, i.e., they represent the impact of country, time and conditions on the original scale. P is

the p-value, Cl the confidence interval, df the degree of freedom of the t statistic. “Intercept” represents the initial value of the
motivation score for the control group of the participants in Denmark. “Time: After the experiment” represents the estimated
average change between pre-test and post-test across both experimental conditions. “Hungary” and “Switzerland” represent the
change of motivation between the sample from Hungary and Switzerland respectively. “Games” represent the initial difference
in motivation between participants in the control group and participants in the Integrity Games groups. “Time: After the
experiment x Games” represents the difference between the control groups and the Integrity Games groups at the end of the
experiment

Table 5 Predicting sensitivity-to-misconduct score, based on time, experimental condition, and

country

Term b 95% Cl t df p
Intercept 0.65 [0.61,0.68] 3591 384.59 <.001
Time: After the experiment 0.09 [0.06,0.12] 530 255 <.001
Hungary -0.23 [-0.28,-0.18] -9.46 253 <.001
Switzerland 0.05 [0.00, 0.09] 213 253 034
Games 0.05 [0.00, 0.09] 203 44203 043
Time: After the experiment x Games -0.03 [-0.08, 0.02] -1.20 255 231

b are unstandardized coefficients, i.e., they represent the impact of country, time and conditions on the original scale. P is

the p-value, Cl the confidence interval, df the degree of freedom of the t statistic. “Intercept” represents the initial value of the
motivation score for the control group of the participants in Denmark. “Time: After the experiment” represents the estimated
average change between pre-test and post-test across both experimental conditions. “Hungary” and “Switzerland” represent the
change of motivation between the sample from Hungary and Switzerland respectively. “Games” represent the initial difference
in motivation between participants in the control group and participants in the Integrity Games groups. “Time: After the
experiment x Games” represents the difference between the control groups and the Integrity Games groups at the end of the
experiment

Across both experimental conditions, participants improved their sensitivity to grey-
zone issues (b=0.18, 95% CI[0.12,0.23], £(255) = 6.33, p < .001. For further details, see
Table 4). However, the Sensitivity-to-Grey-Zones score of participants in the Integrity
Games intervention group did not increase significantly more than that of participants
in the control group (b = —0.01,95%CI[—0.09, 0.08], £(255) = —0.22, p = .827. For fur-
ther details, see Table 4.

Sensitivity to misconduct

Already in the pre-test, participants generally showed a good understanding of the ques-
tions about non-compliant practice. Students in the intervention group on average scored
0.65 and participants in the control group on average scored 0.61 in the pre-test (with 1
being the optimal score and 0 being the worst possible score). Both groups improved
slightly from pre-test to post-test (b = 0.09,95%CI[0.06, 0.12], £(255) = 5.30,p < .001.
Further details in Table 5), with both groups scoring an average of 0.7 in the post-test
(Table 2). However, the Sensitivity-to-Misconduct Score of participants in the Integrity
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Games intervention group did not increase significantly more than that of participants
in the control group (b = —0.03, 95%CI[—0.08, 0.02], £(255) = —1.20, p = .231. For fur-
ther details, see Table 5).

Discussion

We set out to introduce the gamified online teaching tool Integrity Games, and test six
hypotheses about the tool’s effectiveness. The hypotheses addressed the tool’s potential
to motivate players to learn about academic integrity, and its potential to increase their
sensitivity to grey-zone issues and misconduct (specifically plagiarism and falsification).
In addition, we asked participants if they enjoyed playing the game and would recom-
mend it to teachers preparing teaching in academic integrity for undergraduate students.

We found that the participants generally enjoyed playing Integrity Games, and would
recommend it to teachers.

Regarding motivation to learn more about academic integrity, we showed that, in the
specific experimental setup, playing two of the cases in Integrity Games followed by a
group discussion did not increase the participants’ motivation to learn about academic
integrity. In fact, neither the intervention group nor the control group showed any sig-
nificant development in their motivation. One possible explanation for this is that the
participants were, on average, already quite motivated to learn about academic integrity
(the average motivation score in the pre-test was 3.8 out of 5) when starting the ses-
sions. The potential to increase the motivation was thus somewhat limited. In addition,
the literature on gamification mainly suggests that gamification may increase the player’s
motivation to complete the task at hand (e.g., playing through the game rather than read-
ing through a text). This is different from what we measured in the test. Further research
is needed to investigate whether students who are assigned cases in Integrity Games as
preparation for a class are more likely to prepare than students who are assigned a text.

Regarding sensitivity to misconduct and grey zones, we showed that there was a sig-
nificant but small positive development from pre-test to post-test in the sensitivity to
misconduct of the participants in the Integrity Games intervention group and a more
substantial positive development in their sensitivity to grey-zone issues. These results
indicate that, in absolute terms, Integrity Games is an effective teaching tool that can
improve undergraduate students’ sensitivity to grey zones and misconduct. Most other
tools on academic integrity (see Existing online tools Section) have, at best, only been
effect tested in a pre-test/post-test setup, and in such a setup Integrity Games performs
rather well when it comes to improving students’ sensitivity. However, as discussed
below, the addition of the control group in our study adds important nuances to this
result.

While our test showed that Integrity Games has the potential to increase players’ sen-
sitivity to misconduct, it also showed that the participants in the control group devel-
oped their sensitivity to a similar extent. Thus, while Integrity Games has the potential to
improve students’ sensitivity to grey-zone issues and misconduct, this potential may not
be greater than non-gamified approaches. This is counter to what we had hypothesized
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(Hypotheses tested in the experiment Section). There are several possible explanations
for this, some of which relate to the design of the tool, and some to the design of the test.

A central difference between Integrity Games and the text read by the control group
is that Integrity Games incorporates some of the elements of effective gamified teach-
ing tools listed in Gamification of online tools Section. In particular, it incorporates
immersion, identification, increased complexity and immediate feedback. However,
it does not, on its own, incorporate all characteristics listed in Gamification of online
tools Section, nor were these additional elements incorporated in the experimental
setup. Specifically, the setup did not involve any kind of “scoring” where students are
told how well they did in the game (on an absolute or relative scale), nor was there a
“prize” for completing the game (e.g., in the form of a badge). Both of these are char-
acteristics of serious games that have been found to be successful in the past (Bai,
Hew & Huang 2020).

Given that gamification has been found to have a positive impact on learning in
other instances (Bai, Hew & Huang 2020), the missing effect in this case raises the
question of whether the best explanation is found in the missing gamification ele-
ments, the potentially partial or poor implementation of the included gamification
elements, or in a potential mismatch between the contents — ethically nuanced issues
with no clear answers — and gamification. Our data do not offer a clear answer to this
question, and we are not aware of other tests of gamified training tools on academic
integrity that include a control group that receives non-gamified training.

Further possible explanations for the null result in the comparison between Integ-
rity Games and the non-gamified text relate to the limitations of the test, of which
there are several.

First, since the experiment did not include a second control group receiving no
teaching between pre-test and post-test, it is not possible to directly assess the pre-
test effect in the experiment. As argued by Hartley (1973), the teaching potential of a
pre-test may be significant in studies where the learning outcome of the teaching is
small, and the time between pre-test and post-test is relatively short. It is thus pos-
sible that much of the measured effect between pre-tests and post-tests in both the
intervention and control-groups are due to participants having taken the same pre-
test, and improving as a result of having taken the same test twice. This is perhaps
most worrying for the results concerning sensitivity to misconduct, as the effect is
quite small. In the test on sensitivity to grey zones, the pre-test effect may also be
present, but is unlikely to account for the entire effect between pre-test and post-test.
The effect on the sensitivity to grey zones was larger than the effect on sensitivity to
misconduct, but the tests are very similar. We therefore see no reason to think the
pre-test effect would be bigger for these questions than for the questions probing sen-
sitivity to misconduct.

Second, since the participants studying in Switzerland were recruited from elec-
tive courses on various aspects of ethics and epistemology of science, they cannot be
considered fully representative for undergraduate students in Switzerland e.g. when it
comes to motivation to learn about ethics.

Third, it may be argued that the study setup was rather artificial in the sense that
the group discussion was set up in a way that few teachers would do in a standard
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session. This design was chosen in order to increase the internal validity of the study
by reducing the potential confounding effect of having different instructors in the dif-
ferent sessions (a common problem in tests of gamified teaching according to Bai,
Hew & Huang, (2020). However, this study setup does limit the external validity of the
study, as it is more difficult to transfer to classroom situations.

Additionally, the tests only provided data on sensitivity and motivation. We have no
data on the students’ ability to make judgements in concrete cases involving grey-zone
issues, nor do we have data on their actual behaviour after the test. Furthermore, the
test does not tell us about the knowledge and motivation retention of the participants in
the two groups. Stoesz & Yudintseva (2018) note that this is a common issue in tests of
academic integrity training (see also Katsarov et al. 2022). Further research is needed to
assess whether gamified training on academic integrity in general, and Integrity Games
in particular, help improve the long-term retention of the understanding gained through
the training, and whether it has a greater impact on the students’ behaviour and their
ability to make judgements in the long-term.

Finally, the study design may to some extent have limited the positive effect of the gam-
ing features of Integrity Games. As mentioned above, one reason why gamified teaching
is thought to work is that it motivates students to finish the task at hand. This seems
particularly important in situations where students are more easily distracted or where it
is unclear how long the task will take. In this study, participants in both the control and
intervention groups were asked to spend a specific, and rather limited, amount of time
on their tasks, and they knew that the class would continue after they had finished the
task. This is rather different from a normal preparation situation, where students would
be asked to work on the task until it was done without knowing how long it will take,
and it is likely that the gaming features of the tool would be more effective in an actual
preparation situation than in the experimental setup.

Given these limitations, we can only tentatively conclude that the improved sensitivity
to misconduct and grey-zone issues from pre-test to post-test for participants playing
Integrity Games indicates that the tool can be valuable in academic integrity training
aiming to help undergraduate students become more aware of the many grey-zone issues
they are likely to encounter during their studies. We believe that, although the effect was
modest in our experimental setup, the effect can be improved when properly integrated
into classroom teaching which incorporates teacher feedback and discussion. The test
therefore indicates that Integrity Games is a positive addition to the toolbox available
to teachers who develop academic integrity training that goes beyond simply informing
about clear-cut cheating.

However, our study also calls for further research on the educational potential of
Integrity Games. In addition, our results raise more general questions about the value
of gamification in academic integrity training on grey-zone issues. If, as indicated in
recent reviews (Bai, Hew & Huang 2020; van Gaalen et al. 2021), gamification works
mainly when elements of competition, scoring and winning can be built into the gam-
ified tools, then it seems that gamification has the greatest potential when it is pos-
sible to clearly discern who performed best, for example by seeing who had the most
correct answers. However, when dealing with grey-zone issues in academic integrity,
a central caveat is that there may not be one correct way to deal with them (although



Goddiksen et al. International Journal for Educational Integrity (2024) 20:7 Page 20 of 22

some ways are clearly wrong). In dilemma-based games like Integrity Games, this
makes it challenging to score students’ performance purely on their responses to how
they would handle the dilemmas they are presented with. Furthermore, it may be
argued that it is not the answers to the dilemmas themselves that are the most impor-
tant. Rather, it is the reasoning that the students go through in order to get to the
answers that is important. Is this reasoning based on the right values and understand-
ings, and do students display the proper patterns of thought? These may be among the
more appropriate questions to ask, but they are perhaps also more difficult (though
not impossible) to use as the basis for a scoring system that enables the player to com-
pete with other players and win the game. Thus, it can be particularly challenging to
harvest the benefits of gamified training in academic integrity training.

Conclusion

We conclude that Integrity Games is a potentially valuable teaching tool on aca-
demic integrity for undergraduate students. Participants in our study found it fun to
play, and they would recommend it to teachers of academic integrity. Furthermore,
it has the potential to improve students’ sensitivity to grey-zone issues and to some
extent also their sensitivity to misconduct. However, this potential may not be bigger
than that of non-gamified teaching. Our study also calls for further research into the
long-term retention of the positive effects of the understanding gained through play-
ing Integrity Games, and similar gamified teaching tools, on academic integrity, and
whether they have a positive effect on students’ long-term behaviour and their ability
to make appropriate judgements in complex real-life cases.
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