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ABSTRACT

Engaging students in online discussions is difficult. This paper presents a method for gamifying asynchronous online
discussions in order to increase student engagement. The method was evaluated in two sections of an online, graduate
business information systems course which were identical with the exception that one course added a game element
to the discussion board. Two forms of engagement were evaluated using different methods. Overall, the result of the
gamified discussion board was an improvement in both the behavioral and cognitive engagement of students
participating with the discussion. Our findings yield important theoretical and practical implications on how to
successfully implement and evaluate a gamified discussion board. Limitations and suggestions for future research are
also discussed.
Keywords: Gamification, online discussion, design science, flow theory, leaderboard
INTRODUCTION
Online discussions are critical to online education as a means for student collaboration, enhancing learning and
supporting intrinsic motivation to succeed. Engagement in online discussions, however, is difficult to maintain
(Cheung & Hew, 2005; Cheung & Hew, 2005; Delaney et al. 2019; Hewitt, 2005; Silva et al. 2019; Xu et al. 2020;).
Gamification, defined as the use of game design elements for non-game applications (Deterding et al. 2011), has been
proposed as a method that can promote learning and engagement (Kapp, 2012). Thus, while the research supporting
gamification and learning is prevalent, studies examining the gamification of online discussions are sparse (Ding et
al. 2017; Ding et al. 2018; Ding et al. 2019; Hanus & Fox, 2015). Accordingly, the goal of this study was to use
design science (Hevner et al. 2004) to create a method for the gamification of an asynchronous online discussion
board. The method was evaluated in two sections of an online, graduate business information systems course. The
sections were identical with the exception that experimental course used a leaderboard in the online discussion. This
paper contributes to the extant literature by creating a method for the gamification of online discussions guided by
flow theory (Csikszentmihalyi, 1998) and evaluating the effectiveness of the gamified discussion board based on the
student’s behavioral and cognitive engagement.
Consistent with Fredericks et al. (2004) established model for engagement, the goals of gamifying an asynchronous
online discussion board were to develop active participation in discussions and facilitate higher level cognitive
thinking. To that end, the following research questions were proposed:
RQ1: To what extent is the gamification of an asynchronous online discussion board positively related to
active participation?
RQ2: To what extent is the gamification of an asynchronous online discussion board positively related to
increased cognitive performance?
It is hypothesized that the course using the gamified discussion board will generate more total posts and replies than
the non-gamified course. Variables to be compared to determine if gamification led to increased engagement with the
discussion board included total posts, replies, likes, and views in both courses. It is predicted that the gamified course
will lead to higher cognitive thinking in students than the non-gamified course as evidenced by the average grade for
discussions in each course.
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From a theoretical perspective the research provides insights into the role of gamification of online discussions in
inducing active engagement and increased cognitive performance. It also demonstrates a gamification design process
to create a leaderboard game element that promotes constructive competition. From a practical perspective, the
research provides a framework to address low student engagement in asynchronous online discussions reflected in
both the quality and quantity of student posts.
The remaining sections of this paper are as follows. First, section “Related Work” presents related studies on
gamification and asynchronous online discussions. This is followed by the section “Method” which describes the
empirical investigation instruments used in evaluation of the prototype. Next, the section “Results” presents the results
of evaluation followed by the section “Discussion” which interprets the results. Finally, the last two sections
“Limitations and Future Research” and “Conclusion” identify specific limitations in the present study, opportunities
for future research, and a conclusion concluding the paper.
RELATED WORK
Gamification and Learning
Gamification involves the use of game design elements for non-game applications (Deterding et al. 2011). While
“serious” games are designed for a purpose other than pure entertainment, gamification involves the application of
game-like elements such as leaderboards, digital badges, and point systems to increase engagement and tap the
learner’s normal drive for achievement (Deterding et al. 2011; Cronk, 2012). Findings in the current literature
regarding the use of gamification to promote learning are mixed. The majority of the research demonstrates the ability
of gamification to promote intrinsic motivation to learn (Leong & Luo, 2011; Ding, Kim & Orey 2017) and encourage
participation (Barata, Gama, Jorge, Gonçalves, & Fonseca, 2013). However, a few studies have found gamification to
result in lower intrinsic motivation and satisfaction compared to the non-gamified groups (Hanus & Fox, 2015).
Reasons for the mixed results are attributed to poor gamification design and to suboptimal research design (Caponetto
et al., 2014; Dicheva et al., 2015). One example of poor gamification design in the literature is creating destructive
competition. For example, game elements such as leaderboards or badges can result in either destructive or
constructive competition (Fülöp, 2009). Destructive competition occurs when participants feel forced or controlled
by the competition (Fülöp, 2009; Ryan & Deci, 2000). Constructive competition occurs when participants enjoy the
activity, identify with the activity, and integrate it into their own sense of self (Ryan & Deci, 2000; Csikszentmihalyi,
1998). Leaderboards can promote constructive competition by displaying only top performers and, therefore, not
alienate lower performers. Hanus and Fox (2015) acknowledge that a key reason gamification may have failed in their
study was a result of destructive competition in the leaderboard and a gradual reduction in the novelty of using digital
badges. In addition to poor gamification design, a second reason for the mixed results in the literature stems from the
majority studies using descriptive statistics (Hamari et al., 2014) and not including a control group. While descriptive
statistics provide valuable information, by themselves, they do not provide sufficient evidence to generalize beyond
the study group (Ding, 2019).
Asynchronous Online Discussions
Asynchronous online discussions represent a critical aspect of the online learning process. Low student engagement,
in the form of low quantity and quality of posts, has represented a significant challenge to overcome for instructors
(Xu et al. 2020; Delaney et al. 2019; Silva et al. 2019; Hara, Bonk, & Angeli, 2000; Hewitt, 2005). While engagement
has been defined in many ways, Fredericks et. al (2004) widely accepted (da Rocha et al. 2016; Finn & Zimmer, 2012;
Kwan & Hew, 2018) model of engagement focuses on examining the three elements of how students feel, behave,
and think. Accordingly, in the present study, engagement in online discussions was evaluated based on behavioral
(active participation) and cognitive engagement (Fredericks et al. 2004).
Active participation in online discussions involves behavioral aspects of composing original posts, reading or viewing
other posts, and responding to other student posts. Game design elements such as leaderboards or digital badges
provide external motivation to engage with discussions via constructive competition toward a goal (Ding, 2019). As
the user engages with the game, the motivation to engage can shift from extrinsic to intrinsic (Lepper, 1988; Deci,
Eghrari, Patrick, & Leone, 1994). Self Determination Theory (Ryan & Deci, 2008) and Flow Theory
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(Csikszentmihalyi, 1998) describe this as a process in which one identifies with an activity’s value and integrates it
into their sense of self.
In applying flow theory to gamification of asynchronous discussions, students are more likely to be motivated to
engage with the discussion by clear goals (Locke & Latham, 2006), challenging content, and appropriate feedback.
When expectations are not set or vague, students struggle with both the amount and type of content in posts (Dennen,
2007).
In order for learning to occur, active participation must be accompanied by cognitive thinking in the discussion. Active
participation, alone, will not result in the desired outcome of learning. Common strategies for developing cognitive
thinking in discussions include instructor scaffolding (Zhu, 2006), clear guidelines (Ng, Cheung & Hew, 2009), and
critical thinking questions (Garrison, 2005). Game elements can provide the intrinsic motivation for students to
critique, construct, and comprehend knowledge in the context of online discussions (Goa, Wang, & Sun, 2009; Ding,
2019). For example, in a recent study using digital badges, more students in the gamified group reported the online
discussions forced them to think harder than students in the non-gamified group (Ding, 2019).
In summary, based on the aforementioned review of the literature, the current study addresses several limitations in
current studies. First, the study uses a research design including a control group. Second, the study uses design science
to guide the gamification design process to create a leaderboard game element that promotes constructive competition.
Third, the study provides a framework to address low student engagement in asynchronous online discussions reflected
in both the quality and quantity of student posts.
METHOD
Using flow theory (Csikszentmihalyi,1998) as the theoretical foundation, a method for the gamification of an online,
asynchronous video discussion board was developed for higher education following design science research guidelines
(Hevner, 2004). The method contains three main components: a database to import discussion board data, a webpage
displaying a leaderboard to gamify the discussion board, and a series of reports to assist both researchers and
instructors using the tool (Figure 1).

Figure 1. Gamification of Online Discussions
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First, each week a file is exported from the discussion forum for the course with all data pertaining to the previous
week’s discussion posts/replies for the course. Second, the file is imported into a database where the instructor can a)
run weekly reports to acknowledge top-performing students from the prior week’s discussions, and b) export the data
to a leaderboard website that informs students of the top-performing students for the discussion posts/replies in the
entire course.
The proposed method satisfies elements of flow theory (Csikszentmihalyi,1998; Nakamura and Csikszentmihalyi,
2014) to induce a state of flow resulting in improved engagement with the discussion as summarized in Table 1. First,
in order to achieve a state of flow, the artifact must have clear goals to allow proper focus on the task at hand
(Csikszentmihalyi,1998; Cowley et al. 2008). The goal in the present study was simple and clear: to “lead the
discussion” by being in the top 20% of all posts and replies for the course. Students were informed of the goal at the
beginning of the course and reminded of the goal in each subsequent week to ensure there was no ambiguity in the
goal.
Second, in order to achieve flow, the artifact must provide clear feedback to ensure the individual will not end the
state of flow by losing concentration (Cowley et al. 2008; Nakamura & Csikszentmihalyi, 2014). In the present study,
two decisions were made to provide students with the required clear and timely feedback. First, the instructor used a
report to acknowledge the weekly discussion leaders each week. Second, a web-based leaderboard provided instant
and timely feedback to the students seeking information on their performance in the game.
Finally, a third element of flow theory is inducing an appropriate level of challenge to ensure the student has
confidence to complete the task but yet induces complete immersion in the task (Csikszentmihalyi,1998; Cowley et
al. 2008; Nakamura & Csikszentmihalyi, 2014). In order to achieve the appropriate level of challenge, the decision
was made to use a video-based discussion board. Data from course surveys seemed to confirm video-based discussions
have a unique ability, as opposed to traditional text discussion boards, to induce the appropriate level of challenge and
improve social presence (Clark et al. 2015). In the next section, specific details of the game are discussed as well as
the supporting elements of the artifact.
Table 1. Elements of Flow Theory and Associated Design Decisions(s)
Elements of Flow
Design Decisions(s)
Clear goals (Cowley et al. 2008;
Goal: Be a “discussion leader”; top 20% of posts/replies for the
Csikszentmihalyi,1998; Nakamura and
week and course.
Csikszentmihalyi 2014)
Feedback is clear and timely
First, students were informed each week of discussion leaders for
(Csikszentmihalyi,1998; Cowley et al.
the prior week. Second, students were able to, at any time, access
2008)
the online leaderboard to receive feedback on game performance.
Artifact must be simple to understand but
Use of video discussion boards, as opposed to traditional textchallenging enough to induce a state of
based discussions, provide an appropriate level of challenge to
flow (Csikszentmihalyi,1998; Cowley et
induce flow.
al. 2008).
Prototype Demonstration
The present study used a free online, video-based discussion board called Flipgrid for students to discuss concepts in
a graduate business information systems course. Students recorded a 1-2 minute discussion post using their webcam
or cell phone. In addition, students viewed other student posts in the forum as well as left video replies to other
recorded posts. The object of the developed game was to “lead the discussion” in terms of total posts/replies in the
course. Students in the top 20% of the class in terms of total posts/replies at the end of the course were considered the
winners in the game. Weekly updates were used to identify students who were top performers for the week. In
addition, a website was created as shown in figure 2 for students to track the current leaders for the entire course.
The first design artifact created was a database that can import data from any discussion board or learning management
system which has the ability to export discussion data to a CSV or Excel file. The database included a single table
entitled ‘flipgrid’. Within the instructor area of the Flipgrid website there was an option to export discussion forum
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data to a CSV file. Data was then imported into the table using the export feature in the Flipgrid educator area. It is
important to note that the database was designed to accept data from any other learning management system or
discussion forum.
The second component of the artifact in this study is a website developed to display the students who are leading the
course in total posts and replies as shown in Figure 2. The website data was derived from exporting a report of the
discussion data in the database to an HTML template stored online. The header of the webpage was designed to be
easily modified by instructors or future researchers via editing the page in MS Word or any HTML editor to reflect
the unique nature of any game. The data is derived from a customizable report in the database. An important feature
of the website is that the report that generates the website data prompts the instructor for a minimum number of posts.
Answering 0 to the prompt would display total posts for all students in the course. However, an important aspect in
the design of the gameboard was to promote constructive competition (Fülöp, 2009) by rewarding top performers
while not alienating lower performing students. Therefore, the prompt for a minimum number of posts allows the
instructor to run the report as needed to identify only the top performing students.

Figure 2. Website for leaderboard
Finally, a series of reports were developed to assist both researchers and instructors in analyzing the discussion data.
It is envisioned these reports can assist with providing valuable data for new versions of gamification of discussion
boards as well as assist instructors with motivating students to actively engage with the game. In the present study,
for example, a report is used to track the top 3 leaders each week in discussion posts and replies. The leaders were
then recognized each week in a weekly announcement and posted in the learning module.
Evaluation
Two sections of an online business information systems course formed the basis for the evaluation of the prototype.
The two courses were taught by the same instructor and shared similar characteristics in every way including the use
of a discussion board to discuss concepts related to the course. One section had 27 students and the other section had
25 students.
Students were required to do a weekly video post and reply via video to two other student posts. The one exception
between the sections was the use of the leaderboard in one of the two courses. In the course with the leaderboard,
students received weekly updates on the top discussion leaders for the prior week. In addition, this gamified course
allowed students to access the leaderboard website at any time to visualize the current leaders in the course in terms
of posts and replies. Each week the instructor reviewed content in the posts and replies to ensure students did not
attempt to cheat by creating less qualitative contributions in order to win the game. At the conclusion of the eight-
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week course, a detailed analysis was performed between the two courses to ascertain if the introduction of the
gameboard had the expected result of increased engagement with the discussion.
RESULTS
RQ1: To what extent is the gamification of an asynchronous online discussion board positively related to active
participation?
Analysis consisted of statistical discovery of mean differences between the control group (non-gamified course) and
the treatment group (gamified course). The control group is identified as group 1 and the treatment group as group 2.
Variables observed and analyzed include total posts, replies, views, and likes. In addition, analysis was conducted on
the total sum of activities for each group. Significance levels (alpha) of 0.05 and 0.10 were utilized for investigation
of the data collected.
First, we calculated statistical measures of central tendency and dispersion for each variable for each group as shown
in Table 2. The populations of each group are similar with 248 points of activity for the control group (1) and 236 for
the treatment group (2). Regarding posts, we observe a mean of approximately 1.08 versus 1.05 with standard
deviations of 0.3268 and 0.2559 respectively. Minimum, median, and maximum are the same. Consequently, we
observe a slight decrease between groups when focusing on student posts. Regarding replies, we observe a mean of
approximately 1.52 versus 1.86 with standard deviations of 0.8629 and 1.1726 respectively. Minimum and median
are the same. Maximums vary significantly from 4 for the control group to 7 for the treatment group. Consequently,
we observe the gamified course yielded more instances of replies, views, and total student activity. There is little to
no difference regarding student posts and likes between the non-gamified course and the gamified course.
Table 2. Statistical Measures of Central Tendency and Dispersion
Group
1

Total
Count
248

Mean
1.0806

StDev
0.3268

Minimum
0

Median
1

Maximum
3

2

236

1.0508

0.2559

0

1

3

Student Replies

1

248

1.5161

0.8629

0

2

4

2

236

1.8559

1.1726

0

2

7

Likes Toward Student

1

248

0.0645

0.3179

0

0

3

2

236

0.0424

0.2219

0

0

2

1

248

27.51

26.59

0

18

140

2

236

30.81

20.46

0

28

119

1

248

31.69

27.61

1

22

146

2

236

35.62

21.45

1

33

124

Variable
Student Posts

Views Toward Student
Total Student Activity

Next, we performed 2-sample t tests in order to further analyze and compare the means of the two groups specific to
each of the five dependent variables, quantifying engagement as single independent constructs. 2-sample t tests permit
the comparison of two means to validate whether there is significant statistical evidence that two means are equivalent
(Hair et al. 1995). The results of the 2-sample t tests are presented in Table 3. The means for the five variables for
each group are shown along with the resulting p-values and confidence intervals for the significance levels
investigated. We observe no significant statistical evidence that the means are different for student posts, likes, and
views for either significance level (0.05, 0.10). Regarding student replies, the results reveal significant statistical
evidence that the means are different for both significance levels. Regarding, total student activity, we note significant
statistical evidence that the means are different when applying a 0.10 significance level; however, not when applying
a significance level of 0.05.

25

Issues in Information Systems
Volume 21, Issue 3, pp. 20-30, 2020

Table 3.

2-Sample t Test Results

Group Mean
Variable
Student Posts
Student Replies

1
1.0806

0.05 a

0.10 a

P-Value

95% CI

90% CI

1.0508

0.263

(-0.022500, 0.082095)

(-0.014065, 0.073660)

2

1.5161

1.8559

0.001

(-0.52448, -0.15512)

(-0.49469, -0.18492)

0.064516

0.042373

0.373

(-0.026648, 0.070935)

(-0.018778, 0.063064)

Views Toward Student

27.508

30.814

0.125

(-7.5320, 0.92099)

(-6.8503, 0.23930)

Total Student Activity

31.685

35.619

0.080

(-8.3376, 0.47128)

(-7.6272, -0.23911)

Likes Toward Student

Following the analysis of each of the five separate dependent variables, specifically, the effects of the group treatment
specific to student posts, student replies, likes toward student, views toward student, and total student activity, we
sought to assess the statistical significance of the difference between groups based on the vector representing the
collective means of the first four dependent variables, student posts, student replies, likes toward student, and views
toward student. Total student activity was not included in the evaluation as it represented an aggregate measure of
the other four variables. The assessment was performed using Hotelling’s T2, which is a specialized form of the
MANOVA technique and an extension of the univariate t test (Hair et al. 1995). Hotelling’s T2 is appropriate for cases
where there are multiple dependent variables and one independent variable consisting of two categories –in our case,
non-gamified courses vs. gamified courses. Results included a test statistic of 0.03177, F statistic of 3.804 with 4
degrees of freedom, effect size (Partial η2) of .031, and a p-value of 0.005. Consequently, from a collective vantage
point, we reject the null hypothesis that the vector means are the same and affirm there is an overall difference
regarding the effect of the two groups on the four dependent variables. We conclude an overall positive influence on
the gamification of discussion boards.
RQ2: To what extent is the gamification of an asynchronous online discussion board positively related to increased
cognitive performance?
Final course grades and discussion grades in both the gamified and non-gamified discussions were retrieved from the
Learning Management System used in the university. Analysis consisted of statistical discovery of mean differences
between the control group (non-gamified course) and the treatment group (gamified course). The same grading rubric
for discussions was used by the instructor in both courses. Criteria in the discussion board rubric included quality of
the original post, quality of the replies, speaker narration, and the inclusion of scholarly references.
Two forms of analysis were performed. First, the overall average final grade in both courses was examined via the 2sample t test. In terms of the overall grade, students in the gamified course (n=25) received an average grade of 92.8%
with a standard deviation of 16.5. The students in the non-gamified course (n=27) received an average grade of 88.2%
with a standard deviation of 21.52. Based on this data, we observed no significant statistical evidence (P-value =
0.3937) for the difference in the means for the overall grade at the .05 significance level. Secondly, the average grade
for discussions only was analyzed using a 2-sample t test. The students in the gamified course (n=25) received an
average of 57.2167 points out of a possible 60 points with a standard deviation of 1.1356. The students in the nongamified course (n=27) received an average of 54.7617 points out of a possible 60 points with a standard deviation of
1.3605. Based on this data, we observed that the means for the discussion grades in both courses are statistically
different at the 95% confidence level with a two-tailed p value = 0.0068.
DISCUSSION
This study, first, demonstrated a method for the gamification of online discussions and, second, explored the effects
of the proposed gamification method on student engagement in an online course. Two sources of data were combined
to identify the effects of the leaderboard on behavioral and cognitive engagement. Emotional engagement was not a
focus in the present study. Behavioral engagement was measured through five dependent variables measuring active
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participation with the discussion board. Cognitive engagement was measured through grades in the logs from the
learning management system.
RQ1-Behavioral Engagement / Active Participation
The results partially support our expectation that a gamified discussion board will generate more total posts and replies
than a non-gamified course. While there is no significant statistical evidence to support an increase in student posts,
the results do favor an increase in student replies as a result of the gamified discussion board for both 0.05 and 0.10
significance levels. When considering total student activity, which includes posts, replies, likes, and views, there is
statistical evidence to support an increase of engagement at the 0.10 significance level; however, when contemplating
overall student engagement represented by the collective means of all five dependent variables, there is significant
statistical evidence to support an overall increase of engagement at the .01 significance level. This finding is consistent
with research showing leaderboards are an effective form of gamification via social comparison through competition
amongst peers (Garcia et al 2013; Ding, 2019). A possible explanation for the mixed results using leaderboards is the
notion that there is not “one” type of competitive process. Competition can take different forms and patterns can vary
based on various factors (Fülöp, 2009). Proper design of gamification elements should, therefore, use established
methodologies such as design science (Hevner, 2004) to eliminate some of the negative outcomes identified in
previous studies (Hanus & Fox, 2015; Ryan & Deci, 2000) and encourage constructive competition (Fülöp, 2009).
The failure of the gamified course to produce more posts is likely the result of the course expectation that a student
post once on a particular topic and then reply multiple times to multiple classmates. The increase in replies is
reasonable considering that posting more than once regarding a particular topic might seem redundant and counterproductive. While the gamified course demonstrated an overall increase in total replies, it remains unclear if students
who did not reach the top 20% of total posts/replies felt the task was too difficult. This finding supports the notion in
both self-determination theory (Ryan & Deci, 2000) and Flow theory (Csikszentmihalyi, 1998) which both state that
the task should be optimally challenging for enhancing motivation. Therefore, when designing leaderboards care
should be taken in consideration of the challenge level.
RQ2-Cognitive Performance
The results support our original hypothesis that a gamified discussion board will result in increased cognitive
performance in discussions as evidenced by the average grade of all discussions. We did not, however, demonstrate a
statistically significant difference in the overall average grade of the gamified course. The reason for this discrepancy
is attributed to the fact that the overall grade reflects student performance on assignments unrelated to the discussions.
The significant difference in the average grade for discussions between the gamified and non-gamified course is
consistent with previous research showing that game elements can positively impact not only behavioral engagement
but cognitive engagement (Ding, 2019; Huang et al. 2018). and, ultimately, learning (Kapp, 2012). A key implication
of this finding is that gamification elements such as a leaderboard are just one of many tools available in designing
online discussions that can induce a flow state in users (Csikszentmihalyi,1998). Elaborating concepts, debating,
and/or negotiating meaning (Zhu, 2006) are all factors which have been positively correlated with improved cognitive
engagement in online discussions.
LIMITATIONS AND FUTURE RESEARCH
The present study has limitations which offer significant starting points for future research. First, emotional
engagement was not included as a focus for the present study. Future research should include evaluation of emotional
engagement using established instruments such as the IMMS (Huang et al. 2006) or intrinsic motivation inventory
(Ryan et al., 1991). The evidence of increased behavioral engagement in the form of more replies in the gamified
course is assumed to be caused by increased motivation. Future research should collect self-reported data of the
students to better ascertain the specific reasons for increased behavioral engagement. Second, results may not be
generalizable due to the size and type of sample. The present study used a relatively small sample size of students who
were business majors that could potentially be more competitive than students in other disciplines, and therefore,
respond differently to a leaderboard activity. Future research should seek to employ a larger and more diverse sample
size of students.
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CONCLUSION
To date, there is very little research on the gamification of online discussion boards and none that involve adding
gamification elements to video discussion boards. Accordingly, our work makes several important contributions to
the information systems literature: First, we use design science (Hevner, 2004) to provide a method for adding a
leaderboard to an online discussion board and demonstrate its significance over text-based discussion boards. Second,
we fulfill a significant need in gamification research for more studies which use a control group. Finally, we provide
a valuable framework to address low student engagement in online discussions. From a practical perspective, our
study shows that the implementation of a leaderboard as a game element for traditional online discussion boards results
in increased collaboration and engagement with the discussion.
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