
1 

LEADERBOARD DESIGN PRINCIPLES INFLUENCING USER 
ENGAGEMENT IN AN ONLINE DISCUSSION 

 

Brian S. Bovee, College of Business, California Baptist University, 8432 Magnolia Ave, Riverside, CA 
92504, 951-343-2456, bbovee@calbaptist.edu 

Omar El-Gayar, College of Business, Dakota State University, 820 Washington Ave, Madison, SD 
57042, 605-256-5025, omar.el-gayar@dsu.edu   

Cherie Noteboom, College of Business, Dakota State University, 820 Washington Ave, Madison, SD 
57042, 605-256-5257, Cherie.noteboom@dsu.edu 

Kevin Smith, College of Education, Dakota State University, 820 Washington Ave, Madison, SD 57042, 
605-256-5177, kevin.smitth@dsu.edu  

 
 

ABSTRACT 

Along with the popularity of gamification, there has been increased interest in using leaderboards to 
promote engagement with online learning systems. The existing literature suggests that when leaderboards 
are designed well they have the potential to improve learning, but qualitative investigations are required 
in order to reveal design principles that will improve engagement. Accordingly, this qualitative study aims 
to explore students' overall perceptions of popular leaderboard designs in a online discussion. Using two 
leaderboards reflecting performance in an online discussion, this study will evaluate multiple leaderboard 
designs from student interviews regarding the potential of each leaderboard to improve user engagement. 
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INTRODUCTION 
 
Leaderboards have become commonplace in gaming systems and, more recently, in non-gaming systems 
to increase user engagement with electronic systems. Gamification involves the use of game design 
elements for non-game applications [15]. 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 [15] [12].  Deriving from the discipline of psychology, gamification is said to induce a state 
of “flow” in the user via the design of the optimal user experience [24] [6] [42] [47]. Flow is attained 
when the mind and body are in complete absorption in the task at hand.  Regardless of the methodology 
used, the goal of all game elements is to have a positive effect on the user’s motivation to engage with 
the system [16]. 
 
However, the specific game element used to increase motivation has not been conclusive.  There remains 
a lack of awareness on the effectiveness of each particular type of game element as the majority of 
research in gamification has employed multiple gamification elements while using a single measurement 
of engagement [4] [5] [34]. Thus, more studies are needed that offer specifics on the factors leading to 
engagement for each type of game element used in various settings.   
Leaderboards are currently among the most popular elements of gamification [1] [36]. By ranking players 
according to their relative success in achieving a task, leaderboards are said to increase engagement by 
providing a sense of competition in which the user’s performance in completing the task is placed in 
relation to the performance of others [6] [20]. However, the research has been mixed showing that 
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leaderboards can actually result in decreased engagement [22] [26]. A significant reason for the negative 
outcomes is related primarily to improper leaderboard design [13] [27] [39].   
 
In general, the research on the design of leaderboards has been classified into three main categories: global, 
relative, and team based [13] [49].   Global leaderboards represent the traditional type of leaderboard 
displaying all users and their scores. Leaderboards designed in this manner inherently reward players at 
the top with a sense of accomplishment as opposed to players at or near the bottom of the leaderboard 
[41]. In contrast, relative leaderboards display users along with their rank with only the users that are 
immediately below and above them. In team-based leaderboards, a user is assigned to a team and the 
leaderboard provides a ranking of the team’s performance which sometimes may also include individual 
users scores on each team. In order to move the discipline of gamification forward, rigorous studies are 
needed that compare various leaderboard designs in terms of actual engagement with the information 
system.  
 
Moreover, while there is considerable quantitative research supporting leaderboards and engagement [4] 
[16] [17] [22] studies examining qualitative aspects of leaderboards in online discussions are sparse.  
Quantitative metrics do not draw a complete picture of users’ subjective experiences and the quality of 
their user experience [42].  Accordingly, the aim of this study is to address this gap by exploring users 
overall perceptions of different leaderboards used in a gamified, online discussion board.   
 
The present study extends previous research regarding the gamification of an asynchronous online 
discussion board [4]. In that study, a quantitative approach demonstrated a leaderboard that is added to 
an online discussion board resulted in improvements to both behavioral and cognitive engagement [4].  
The method was evaluated in two sections of an online, graduate business information systems course 
which were identical with the exception that experimental course used a leaderboard in the online 
discussion.  The present study will use the artifact in Bovee et al. 2020b to create the leaderboards which 
will then be evaluated in this study as a case study using interviews and reports on the discussion as data 
sources. Qualitative methods are appropriate for accomplishing this study as these methods provide a 
means for accessing unquantifiable facts about the perceptions of leaderboards used in an online 
discussion.  
 
Given the negative impact on engagement associated with global leaderboards for those appearing at or 
near the bottom of the leaderboards [41], relative and group leaderboard designs were selected as the 
focus for this study. Both leaderboard designs will undergo a qualitative descriptive account of 
participants’ perceptions of each game design element as it relates to engagement and learning.  This study 
contributes to the extant literature by evaluating user perceptions of popular designs of leaderboards used 
in online discussions and providing novel insights into the design of leaderboards in information systems.  
 
The remaining sections of this dissertation proposal are as follows.  First, the section “Literature Review” 
presents related studies on leaderboards and engagement in online discussions. This is followed by the 
section “Theory and Methodology” which describes the theoretical foundation and methodology used for 
evaluation of the leaderboards.  Next, the section “Expected Results, contributions, and discussion” 
presents the expected results of evaluation.  
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LITERATURE REVIEW 

Leaderboards 

Leaderboards can be defined as a “visual display that ranks players according to their accomplishment” 
[40]. In general, leaderboards reflect the performance of users in comparison with other users promoting 
social-comparison as a means to improve the outcome of a particular task.  While, overall, leaderboards 
have been shown to improve engagement with the system, negative outcomes can result in the form of 
less engagement [22] based on the design decisions used in creating the leaderboard. In general, the 
research on the design of leaderboards has been classified into three main categories: global, group or 
team, and relative based as summarized in table 1 [12] [47]. 

Table 1: Types of Leaderboards 
Global Ranking Group/Team Ranking Relative Ranking 

All users A group of users Users with similar scores 

Global leaderboards 

Global leaderboards represent the traditional type of leaderboard displaying all users and their scores.  
Leaderboards designed in this manner inherently reward players at the top with a sense of accomplishment 
as opposed to players at or near the bottom of the leaderboard [41]. Jia et al. [26], for example, investigated 
preferences of leaderboards where the user’s name was shown at the top, middle or near the bottom in 
different domains. Players at the top of social leaderboards reported positive perceptions of the 
leaderboards and players at or near the bottom reported negative perceptions. In addition, users in second, 
fourth, or seventh position on the leaderboard reported higher satisfaction than individuals in other 
positions on the leaderboard [26]. 

Cwil et al [12] examined if global leaderboards were preferred over other forms of presenting the 
information as in a traditional table. Respondents were asked to compare two different methods of score 
presentation – a traditional one (table-based) and one in the form of a ranking. Results demonstrated that 
the majority of users preferred/found it more motivating when results are presented in a leaderboard rather 
than in a traditional table.  

Relative leaderboards 

Relative leaderboards allow users to see their rank as compared with similarly ranked users scoring below 
and above them. Consequently, users will feel less discouraged when ranked lower. However, this type of 
leaderboard provides no mechanism to provide ranking information for all users. Landers et al [29] 
demonstrated relative leaderboards increase task performance as opposed to global leaderboards. Ninaus 
[38] found similar results and prescribed redesigning global leaderboards in a way that the position in the 
leaderboard does not demotivate the weakest players. In this design, all users interact with “sliced” 
leaderboards that depict they are performing relatively well and reaching the next top level or grouping is 
not impossible.  

Group/Team-based leaderboards 

In team-based leaderboards, a user is assigned to a team and the leaderboard provides a ranking of the 
team’s performance which sometimes may also include individual users scores on each team. Consistent 
with the findings of global leaderboards, Ninaus et al [38] found individuals on highly performing teams 
were more motivated by the leaderboards. Students in poorly performing teams did not contribute to 
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leaderboard motivation. Hollig et al [25] examined team-based leaderboards in relationship to personal 
competitiveness of the user finding highly competitive individuals regard team-based leaderboards with 
more value than less competitive users.  
 
In summary, while leaderboards have the potential of stimulating greater engagement by rewarding users 
with the presentation of their results of an activity, careful design decisions must be made to reward 
participants effectively.  For example, the type of ranking should be adjusted to maximize acceptance of 
the technology and intrinsic motivation. Global leaderboards have been shown to have the potential of 
actually discouraging user acceptance as people with a low ranking may find it impossible to reach the 
top of leaderboard [26] [46]. In contrast, relative and group leaderboards may offer positive outcomes as 
the smaller number of individuals appearing in the leaderboard make it more motivating for users to 
perceive it is possible to make it to the top [12] [26].  These instantiations of leaderboards often show the 
user how close he or she is to attaining the next best score among a smaller group of users.    
 
Engagement in 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 [16] [17]. While previous quantitative methods have shown leaderboards to be 
effective in improving behavioral engagement in terms of improving total posts and replies in online 
discussions [2] [3], the author could find no research examining affective engagement of different types 
of leaderboards within the context of online discussions.   
 
Leaderboards provide external motivation to engage with discussions via constructive competition toward 
a goal [16]. As the user engages with the game, the motivation to engage can shift from extrinsic to 
intrinsic [13] [44]. Self Determination Theory [17] [31] and Flow Theory [11] 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 [32], challenging content, and appropriate feedback. When expectations 
are not set or vague, students struggle with both the amount and type of content in posts [14].  
 
Based on the aforementioned detailed literature review, there remains a lack of awareness on the 
effectiveness of various design elements of leaderboards due to the fact the majority of research in 
gamification has employed multiple gamification elements while using a single measurement of 
engagement [2] [33] [34] [45]. Moreover, while the leaderboard represents one of the most popular game 
elements in the research, there is limited research showing the effectiveness of various design elements of 
leaderboards. The amount of research is even less when evaluating different design elements of 
leaderboards from a qualitative perspective.  
 
Accordingly, the purpose of this project is to answer the following research questions:  

What are the contributing factors in leaderboard design principles that will maximize user 
engagement? 
What are student perceptions of leaderboards used in an online discussion board?  
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THEORY AND METHODOLOGY 

Flow Theory 

The concept of flow theory has long been applied to designing the optimal user experience and, more 
recently, to the design of game elements such as leaderboards [24] [7] [42] [46]. Deriving from its roots 
in psychology [11], flow is considered as an optimal experience of mind and body with complete 
absorption in the task at hand. Gamification and, indeed, many of life domains have been successfully 
applied to flow [28].  Csikszentmihalyi [11] offers nine dimensions that, together, represent the optimal 
psychological state of flow. These conceptual elements are 1) challenge-skill balance; 2) action-awareness 
merging; 3) clear goals; 4) timely feedback; 5) concentration on task; 6) sense of control; 7) loss of self-
consciousness; 8) time transformation; and 9) autotelic experience. The three elements, challenge-skill 
balance, clear goals, and timely feedback are pre-conditions of flow [11] and, thus, represent critical 
elements for the design of the leaderboard. First, challenge-skill balance represents the perception of both 
high levels of both the challenge of the situation and the skills needed to meet the challenge. The flow 
channel (see figure 1) depicts the negative results that occur when one is above the flow channel (anxiety 
results) or below the flow channel (boredom ensues).  Second, clear goals represent unambiguous direction 
on performing the task at hand. Finally, timely feedback on performance of the task is needed to maintain 
flow. 

 

 
Figure 1: Flow Channel (Csikszentmihalyi, 1990 

 
Using flow theory [11] as the theoretical foundation, Bovee et al. [3] developed a method for the 
gamification of an online discussion [3]. The method contained three main components: a database to 
import discussion board data, a webpage displaying either a leaderboard, digital badges, or points to 
gamify  the  discussion  board, and  a series of reports  to  assist  both  researchers  and instructors using 
the tool. In the present study, the same method will be used to create two leaderboards which will then be 
evaluated in a case study using interviews.   
In Bovee et al., [3] the artifact was designed according to three foundational elements of flow theory [11] 
[37].  In the present study, the same three elements of flow theory were used to design two leaderboards 
in a manner that should 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  leaderboards must have  clear  
goals  to  allow proper  focus  on  the  task  at  hand [9] [11].  The two leaderboard designs used in this 
study, relative and group, were each designed with clear goals.  The goal of the relative leaderboard is to 
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reach the next level. Students using this leaderboard were displayed along with students performing at the 
same level and encouraged to reach the next level.  The goal of the group leaderboard is to reach the top 
of the leaderboard. 
 
Second, in order to achieve flow, the leaderboard must be presented frequently and made available at any 
time to ensure the individual will not end the state of flow by losing concentration [9] [37].  Thus, in the 
present study, a web-based version of the two leaderboards will provide timely feedback to the students 
seeking information on their performance in the game. In addition, each participant will receive multiple 
emails throughout the 10-day game showing their position on the leaderboard and encouraging participants 
to either reach the next level (for relative leaderboards) or reach the top of the group (for group 
leaderboards).  
 
Finally,  a  third  element  of  flow  theory  is  inducing  an  appropriate  level  of  challenge  to  ensure  
there is  confidence to complete the task but yet the task induces complete immersion in the task [9] [11] 
[37]. In order to achieve the appropriate level of challenge, multiple factors were considered. First, global 
leaderboards were rejected for design due to their inherent ability to create unrealistic challenges for 
participants appearing at or near the bottom of the leaderboard. Second, the group leaderboard was 
designed with a limited number of participants (less than ten) in each group to increase the possibility the 
challenge to reach the top of the leaderboard seemed feasible. Finally, the relative leaderboard was 
designed with an appropriate challenge by ensuring the next level could be achieved with no more than 2 
additional posts or replies to the discussion. 
In the next section, specific details of the game are discussed as well as the supporting elements of the 
artifact. 
 

Table 2: Elements of flow theory and associated design decisions 
Elements of Flow Design Elements 

Clear goals [9] [11] 
The goal of the relative leaderboard is to move to the next level.  
The goal of the group leaderboard is to reach the top of the 
leaderboard in that group. 

Timely Feedback [9] 
[38] 

Students informed at least 3-5 times per week via email of their 
current position on the leaderboard. Second, students will be able 
to, at any time, access the online leaderboard to receive feedback 
on game performance. 

Challenge-skill balance 
[11] [38] 

Group leaderboards limited to a small number of participants (less 
than ten) and relative leaderboards allowed for reaching the next 
level with a maximum of 2 additional posts/replies. 

 

METHODOLOGY 

The study employs qualitative research methods to investigate the relationship between leaderboard 
design elements and user engagement. This study uses a qualitative inductive research method to 
examine perceptions of leaderboards used in an online discussion. Qualitative procedures are used to 
provide a means for accessing unquantifiable facts about the perceptions of leaderboards used in an 
online discussion. As a result, the qualitative techniques enable the researcher to share in the 
understanding and perceptions of this popular game element from the perspective of the end user. The 
qualitative method developed for this research is appropriate for discovering reasons that describe user 
interactions with a leaderboard. 
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There are several factors that underlie the importance of using qualitative methods in order to enable an 
examination of the factors that impact user engagement with an online leaderboard. First, there is a need 
to identify context-specific measures of user engagement rather than relying on context agnostic 
instruments. Second, gamification research needs to collect perceptions of game elements to improve 
engagement, not just measurements of the outcomes derived from using a game element. Finally, it is 
important to avoid assuming a single cause of relationships between dependent and independent 
variables because rich insights can be obtained by looking at the interrelationships of the independent 
and dependent variables [27].  The qualitative method used in this study provides information that 
reveals what students think about the quality, meaning, perception and context of leaderboards.  
 
A representative artifact [3] that encompasses the various design elements of concern is used.  The focus 
for the present study is to use the artifact in Bovee et al., [3] to a) deploy two different leaderboards 
(group and relative) and b) use qualitative semi-structured interviews to evaluate each leaderboard for 
their efficacy in improving user engagement in online discussions.  The following sub-sections describes 
the artifact, experimental setup, and study design.  
The artifact 
In Bovee et al. [3], an artifact was developed which imports online discussion data into a database where 
it can then be exported to a leaderboard for the purpose of improving user engagement in the online 
discussion. In that study a single leaderboard was used in an online discussion to demonstrate improved 
cognitive and behavioral engagement over online discussions which did not employ a leaderboard. The 
present study will use the same artifact to create two popular leaderboards (group and relative) which will 
be evaluated by participants through semi-structured interviews for design principles that improve 
engagement.   
Figure 4 depicts the process for creating the relative and group leaderboards from data exported from the 
discussion group.   
 

 
Figure 4: Gamification of online discussion board 

 
First, data will be imported into the database using the export a CSV file from the online discussion area. 
Second, two versions of a leaderboard will be created from the database: a relative leaderboard and group 
leaderboard. Finally, reports regarding discussion data will be used in this case study to analyze the 
discussion data for information related to improving leaderboard design principles. 
 
Experimental setup 
Subjects enrolled in online courses at a private university will participate in the project. Students will be 
randomly assigned to either the relative or group leaderboard. For the relative leaderboard (see figure 5), 
students will be displayed in a small group (less than 10 students) that share similar scores based on total 
posts and replies in the online discussion.  
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Figure 5:Relative Leaderboard  

 
 
Students will be assigned to each level based on their total posts and replies. In addition to reporting which 
level each student has attained, the relative leaderboard will display a message encouraging students to 
keep posting by indicating how many posts/replies are needed to attain the next level.  There will be a 
maximum of two additional posts/replies for students to reach the next level ensuring the challenge is 
challenge is both realistic and appropriate [11].  
 
For the group leaderboard (see figure 6), each subject will be displayed within a small group (5-10) other 
subjects based on the first letter of last name.   
 

 
Figure 6: Group/Team Leaderboard 

 
This design ensures a random assignment of students that does not relate to performance in terms of 
number of total posts and replies. Participants will have immediate access to either leaderboard via a link 
provided in emails sent during the 10-day game period.   
 
All subjects will be asked to engage in an asynchronous online, video discussion board that will take place 
over ten days. All subjects will be informed that the goal of the game is to lead the discussion in terms of 
total posts and replies. Topics in the discussion board will be related to information technology issues and 
will be the same for all subjects. Subjects will be informed at the start of the week that periodic updates 
will be sent via email showing the user’s performance in the game based on total posts and replies. 
 
All subjects will receive daily emails to “lead the discussion” in terms of total posts and replies. Half of 
the subjects will be assigned to courses which receive updates via a relative leaderboard and the other half 
will be assigned to courses using a group leaderboard. For subjects assigned to the relative leaderboard, 
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the subject’s name will appear among a small list of other students who have similar scores and are all 
relatively close to achieving the next level. Levels will be established based on the total posts and replies 
of all students. Students in this group will be encouraged via emails that they are close to the next level 
and to continue to post and reply. 
 
Students assigned to the group leaderboard will also receive emailed updates on performance in the game 
based on total posts and replies. Students in this group, however, will be shown in a leaderboard with a 
small number of other students sharing the same letter of the last name. This design will ensure each 
subject is randomly assigned to a group of other users with varying degrees of performance in the game. 
Students in this group will be encouraged via emails to reach the top of the leaderboard in his/her group. 
 
Research Design 
Analysis of the leaderboard designs will be conducted using a single case study using students in online 
courses at a private university. The topic of the discussion board will be related to gamification. The 
Eisenhardt case study approach [18] will be used along with data collected from semi-structured interviews 
and reports about the discussion data.  
 
Data Collection  
Data collection will be interpreted using the theoretical background of flow to inform the interview 
questions and analysis of the data. Using Eisenhardt’s case study approach [18], interviews and discussion 
reports will be the primary data collection method and open coding for data analysis. The Eisenhardt 
research method is designed to produce in-depth descriptions of perceptions of leaderboards as related to 
engagement in the online discussion. Using a seven-step approach (see figure 7), the research strategy 
focuses on understanding the dynamics present in a setting.  

 

 
Figure 7: Research Methodology 

 
This approach is in line with generally accepted approaches to develop relationships or theory from cases 
[18] [48]. The Eisenhardt method was selected for three reasons: 1) using constant comparison with 
literature it can generate new relationships or theory, 2) emergent theories will be likely testable using 
constructs that are measurable, and 3) relationships, models, or theories can be generated because the 
theory building process is linked to data and other evidence [18].  
As suggested by Morse [36] multiple techniques will be used in data collection for the purpose of 
triangulation: transcripts from asynchronous video interviews, transcripts from synchronous interviews, 
and descriptive reports on the discussions. Semi-structured interviews will be used to obtain first-hand 
information on participants’ perceptions of the design of each leaderboard game element used in the online 
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discussion as related to improving engagement. The questions were developed using flow theory [11] as 
the theoretical foundation. The three conditions used to design the leaderboard; clear goals (CG), 
appropriate challenge-skill balance (ASB), and timely feedback (TF) were converted into a series of 
questions designed to collect important data on the students’ perceptions of each leaderboard game element 
as related to inducing a state of flow: clear goals, an appropriate skill balance, and clear feedback. See 
Appendix A for the interview guide.  
In order to develop the questions, the researcher operationalized each of the three elements of flow and 
converted the element into resulting questions. Table 2 below depicts the mapping of questions to the 
appropriate elements of flow theory. 
 
Following the 10-day game timeframe, students will be recruited for interviews based on discussion post 
activity and feedback from instructors. Participants will include individuals who decided to participate in 
the game as well as those who did not. This is designed to capture the various opinions on the use of each 
leaderboard game element as well as reasons why the presence of a leaderboard may result in not engaging 
with the game. Since the interviews will be semi-structured, questions will be modified occasionally, and 
sometimes new questions will emerge based on the conversation with the students. Unexpected answers 
may lead to further discussion adding more depth to the data collected through this source. Participants 
will be interviewed once at the end of the experimental period (ten days) to determine whether, and to 
what extent, the leaderboard they experienced motivated and engaged them. The interview will highlight 
those aspects of the leaderboard that were most/least engaging and also indicate which elements motivated 
them the most/least. Researchers will be careful to incorporate member checking [48] throughout the 
discussions by repeating answers, using a reflective listening strategy, and asking them to verify answers 
for accuracy. All interviews will be transcribed to allow for further analysis and review. 
 

Table 2: Mapping of interview questions to elements of flow 
Elements of Flow Interview Questions 

Clear goals [9] 
[11] 

What were your general impressions of the emails containing the 
leaderboard displaying your position in the game ‘Lead the 
Discussion!’? 
 
How did the presence of a leaderboard in the online discussion factor 
into your decision to complete additional discussion posts and/or 
discussion replies?  
 
What were your general impressions regarding the goals or 
instructions expressed in the game? 
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Challenge skill 
balance [9] [38] 

What about the leaderboard promoted your motivation and 
engagement in the online discussion? 

What about the leaderboard undermined your motivation and 
engagement? 

Did your placement on the leaderboard have any impact on your 
decision to complete additional posts/replies? Can you explain? 

If you had a choice, would you choose a gamified discussion board or 
a traditional assignment? Can you explain? 

Timely feedback 
[11] [38] 

Were the emails displaying your position on the leaderboard sent in a 
timely manner? 

Did the presence of an online version of your leaderboard promote 
your engagement or learning in the online discussion? 

 
Data Analysis 
Data analysis will consist of the analysis of transcripts created from multiple synchronous and 
asynchronous interviews.  Within the transcripts, various “Labels of meaning” will be identified and 
placed next to each relevant occurrence.  Occurrences will include events, behaviors, actions, emotions, 
perspectives, and interactions. Categorization of the coding will be completed in two phases.  
 
First, the data obtained from the interviews will be coded into broad categories. Next, the interview data 
be analyzed using Corbin & Strauss’ [8] open coding method. Open coding will be used to conceptualize 
raw data by naming and categorizing the phenomena through close examination of the data. During open 
coding, data will be broken down into discrete parts, closely examined and compared for similarities and 
differences.  
 
Second, the data representing events, behaviors, actions, emotions, perspectives, and interactions that are 
found to be conceptually similar in nature or related in meaning will be grouped under abstract concepts 
that best represent the phenomenon. According to Strauss and Corbin [8], although events or happenings 
might be discrete elements, the fact that they share common characteristics or related meanings enables 
them to be grouped. Categories, according to Strauss and Corbin [8], represent these higher order concepts 
that can be grouped.  Given the purpose of this study, categories serve to explain how students perceive 
the leaderboard game element and the effects it has on engagement with the online discussion.   
 
Reliability of these groupings will be achieved through theoretical sensitivity, iterative coding and 
theoretical sampling. Theoretical sensitivity is required to enable the researcher to interpret and define 
data and thus develop relationships, models or theories that are grounded, conceptually dense and well-
integrated [8]. Sources of theoretical sensitivity are the literature, professional and personal experiences. 
Additional reliability will be achieved through the iterative use of open and axial coding to bring out the 
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concepts and discover any causal relationships or patterns in the data. Along with the groupings of abstract 
concepts (open coding) and identification of causal conditions (axial coding), that lead to the occurrence 
or development of a phenomenon, additional coding will be carried out iteratively using theoretical 
sampling.  Theoretical sampling adds further reliability of data through identifying concepts that have 
proven theoretical relevance to evolving relationships, models or theories. Glaser et al. [20] state that the 
researcher does not approach reality as a tabula rasa but, rather, assumes a posture that will help him or 
her abstract significant categories from the data based on the constructs identified in the literature. 
 
Limitations 
Analysis of the leaderboard designs in this study used a single case study of students enrolled in online 
courses at a private university. The topic of the discussion board was related to gamification. Future 
research should consider using the same methodology to evaluate if the type of course has the same effects 
on student outcomes. For example, qualitative courses such as management principles may benefit more 
from this type of gamification.  
 

Expected results, contributions and discussion 

While leaderboards, in general, have been shown to be effective in improving engagement in a number of 
contexts, qualitative data on the effectiveness of different designs elements of leaderboards is still 
unknown.  Accordingly, this study aims to make several contributions to the information systems 
literature. First, the project fulfills a significant need for more studies which use qualitative methods to 
evaluate leaderboard game design elements. Second, since relative and group leaderboards are starting to 
show potential as the best practice in leaderboard design based on quantitative methods [12] [26] this 
study is expected to determine, student perceptions regarding leaderboard design principles that will result 
in increased engagement.  



13 

References 

[1] Andrade, P., Law, E. L.-C., Farah, J. C., & Gillet, D. (2020). Evaluating the Effects of Introducing 
Three Gamification Elements in STEM Educational Software for Secondary Schools. 32nd Australian 
Conference on Human-Computer Interaction, 220–232. https://doi.org/10.1145/3441000.3441073 
[2] Bovee, B., Jernejcic, T., & El-Gayar, O. (2020a). A Method for Gamifying Online Discussions. 
AMCIS 2020 TREOs. https://aisel.aisnet.org/treos_amcis2020/41 
[3] Bovee, B. S., Jernejcic, T., & El-Gayar, O. (2020b). A GAMIFICATION TECHNIQUE TO 
INCREASE ENGAGEMENT IN ASYNCHRONOUS ONLINE DISCUSSIONS. Issues in Information 
Systems, 21(3). 
[4] Bovee, B. S., Jernejcic, T., & El-Gayar, O. (2020c). Leaderboard or Digital Badges? Improving 
Engagement in Online Discussions. Proceedings of the Decision Sciences Institute, 2020, 845-858. 
[5] Broer, J. (2017). The Gamification Inventory: An Instrument for the Qualitative Evaluation of 
Gamification and its Application to Learning Management Systems. https://media.suub.uni-
bremen.de/handle/elib/1310 
[6] Butler, C. (2013). The Effect of Leaderboard Ranking on Players’ Perception of Gaming Fun. In A. 
A. Ozok & P. Zaphiris (Eds.), Online Communities and Social Computing (pp. 129–136). Springer. 
https://doi.org/10.1007/978-3-642-39371-6_15 
[7] Chen, C.-S., Lu, H.-P., & Luor, T. (2018). A new flow of location based service mobile games: Non-
stickiness on Pokémon Go. Computers in Human Behavior, 89, 182–190. 
[8] Corbin, J., & Strauss, A. (2014). Basics of qualitative research: Techniques and procedures for 
developing grounded theory. Sage publications. 
[9] Cowley, B., Charles, D., Black, M., & Hickey, R. (2008). Toward an understanding of flow in video 
games. Computers in Entertainment, 6(2), 1. https://doi.org/10.1145/1371216.1371223 
[10] Cronk, M. (2012). Using Gamification to Increase Student Engagement and Participation in Class 
Discussion. 311–315. https://www.learntechlib.org/primary/p/40762/ 
[11] Csikszentmihalyi, M., & Csikzentmihaly, M. (1990). Flow: The psychology of optimal experience 
(Vol. 1990). Harper & Row New York. 
[12] Ćwil, M. (2020). Leaderboards–A Motivational Tool in the Process of Business Education. Joint 
International Conference on Serious Games, 193–203. 
[13] Deci, E. L., & Ryan, R. M. (2008). Self-determination theory: A macrotheory of human motivation, 
development, and health. Canadian Psychology/Psychologie Canadienne, 49(3), 182–185. 
https://doi.org/10.1037/a0012801 
[14] Dennen, V. P., Aubteen Darabi, A., & Smith, L. J. (2007). Instructor–learner interaction in online 
courses: The relative perceived importance of particular instructor actions on performance and 
satisfaction. Distance Education, 28(1), 65–79. 
[15] Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011). From game design elements to 
gamefulness: Defining “gamification.” Proceedings of the 15th International Academic MindTrek 
Conference: Envisioning Future Media Environments, 9–15. https://doi.org/10.1145/2181037.2181040 
[16] Ding, L., Er, E., & Orey, M. (2018). An exploratory study of student engagement in gamified 
online discussions. Computers & Education, 120, 213–226. 
https://doi.org/10.1016/j.compedu.2018.02.007 
[17] Ding, L., Kim, C., & Orey, M. (2017). Studies of student engagement in gamified online 
discussions. Computers & Education, 115, 126–142. https://doi.org/10.1016/j.compedu.2017.06.016 
[18] Eisenhardt, K. M. (1989). Building theories from case study research. Academy of Management 
Review, 14(4), 532–550. 



14 

[19] Garcia, S. M., Tor, A., & Schiff, T. M. (2013). The Psychology of Competition: A Social 
Comparison Perspective. Perspectives on Psychological Science, 8(6), 634–650. 
https://doi.org/10.1177/1745691613504114 
[20] Glaser, B. G., & Strauss, A. L. (2009). The Discovery of Grounded Theory: Strategies for 
Qualitative Research. Aldine Transaction. https://books.google.co.uk/books?id=rtiNK68Xt08C 
[21] Glaser, B. G., Strauss, A. L., & Strutzel, E. (1968). The discovery of grounded theory; strategies for 
qualitative research. Nursing Research, 17(4), 364. 
[22] Hanus, M. D., & Fox, J. (2015). Assessing the effects of gamification in the classroom: A 
longitudinal study on intrinsic motivation, social comparison, satisfaction, effort, and academic 
performance. Computers & Education, 80, 152–161. https://doi.org/10.1016/j.compedu.2014.08.019 
[23] Hevner, A., R, A., March, S., T, S., Park, Park, J., Ram, & Sudha. (2004). Design Science in 
Information Systems Research. Management Information Systems Quarterly, 28, 75. 
[24] Hoffman, D. L., & Novak, T. P. (2009). Flow online: Lessons learned and future prospects. Journal 
of Interactive Marketing, 23(1), 23–34. 
[25] Höllig, C. E., Tumasjan, A., & Welpe, I. M. (2018). The interaction of trait competitiveness and 
leaderboard design-an experimental analysis of effects on perceptions and usage intention. Proceedings 
of the 51st Hawaii International Conference on System Sciences. 
[26] Jia, Y., Liu, Y., Yu, X., & Voida, S. (2017). Designing Leaderboards for Gamification: Perceived 
Differences Based on User Ranking, Application Domain, and Personality Traits. Proceedings of the 
2017 CHI Conference on Human Factors in Computing Systems, 1949–1960. 
https://doi.org/10.1145/3025453.3025826 
[27] Kaplan, B., & Duchon, D. (1988). Combining qualitative and quantitative methods in information 
systems research: A case study. MIS Quarterly, 571–586. 
[28] Kowal, J., & Fortier, M. S. (1999). Motivational determinants of flow: Contributions from self-
determination theory. The Journal of Social Psychology, 139(3), 355–368. 
[29] Landers, R. N., Bauer, K. N., & Callan, R. C. (2017). Gamification of task performance with 
leaderboards: A goal setting experiment. Computers in Human Behavior, 71, 508–515. 
https://doi.org/10.1016/j.chb.2015.08.008 
[30] Lepper, M. R. (1988). Motivational Considerations in the Study of Instruction. Cognition and 
Instruction, 5(4), 289–309. https://doi.org/10.1207/s1532690xci0504_3 
[31] Lo, C. K., & Hew, K. F. (2018). A comparison of flipped learning with gamification, traditional 
learning, and online independent study: The effects on students’ mathematics achievement and cognitive 
engagement. Interactive Learning Environments, 1–18. https://doi.org/10.1080/10494820.2018.1541910 
[32] Locke, E. A., & Latham, G. P. (2006). New Directions in Goal-Setting Theory. Current Directions 
in Psychological Science, 15(5), 265–268. https://doi.org/10.1111/j.1467-8721.2006.00449.x 
[33] Looyestyn, J., Kernot, J., Boshoff, K., Ryan, J., Edney, S., & Maher, C. (2017). Does gamification 
increase engagement with online programs? A systematic review. PLoS ONE, 12(3). 
https://doi.org/10.1371/journal.pone.0173403 
[34] Lopez, C. E., & Tucker, C. S. (2019). The effects of player type on performance: A gamification 
case study. Computers in Human Behavior, 91, 333–345. https://doi.org/10.1016/j.chb.2018.10.005 
[35] Mese, C., & Dursun, O. O. (2019). Effectiveness of Gamification Elements in Blended Learning 
Environments. Turkish Online Journal of Distance Education, 20(3), 119–142. 
https://doi.org/10.17718/tojde.601914 
[36] Morse, J. M., Barrett, M., Mayan, M., Olson, K., & Spiers, J. (2002). Verification Strategies for 
Establishing Reliability and Validity in Qualitative Research. International Journal of Qualitative 
Methods, 1(2), 13–22. https://doi.org/10.1177/160940690200100202 



15 

[37] Nakamura, J., & Csikszentmihalyi, M. (2014). The Concept of Flow. In M. Csikszentmihalyi, Flow 
and the Foundations of Positive Psychology (pp. 239–263). Springer Netherlands. 
https://doi.org/10.1007/978-94-017-9088-8_16 
[38] Ninaus, M., De Freitas, S., & Kiili, K. (2020). Motivational Potential of Leaderboards in a Team-
Based Math Game Competition. In I. Marfisi-Schottman, F. Bellotti, L. Hamon, & R. Klemke (Eds.), 
Games and Learning Alliance (pp. 242–252). Springer International Publishing. 
https://doi.org/10.1007/978-3-030-63464-3_23 
[39] O’Reilly, K., Paper, D., & Marx, S. (2012). Demystifying grounded theory for business research. 
Organizational Research Methods, 15(2), 247–262. 
[40] Ortiz‐Rojas, M., Chiluiza, K., & Valcke, M. (2019). Gamification through leaderboards: An 
empirical study in engineering education. Computer Applications in Engineering Education, 27(4), 777–
788. 
[41] Östlund, F. (2020). Leaderboards in Fitness Applications and Their Effect on Motivation. Student 
Conference in Interaction Technology and Design, 64. 
[42] Park, S., & Kim, S. (2021). Leaderboard Design Principles to Enhance Learning and Motivation in 
a Gamified Educational Environment: Development Study. JMIR Serious Games, 9(2), e14746. 
[43] Rapp, A. (2015). A qualitative investigation of gamification: Motivational factors in online 
gamified services and applications. In Gamification: Concepts, Methodologies, Tools, and Applications 
(pp. 32–48). IGI Global. 
[44] Ryan, R. M., Koestner, R., & Deci, E. L. (1991). Ego-involved persistence: When free-choice 
behavior is not intrinsically motivated. Motivation and Emotion, 15(3), 185–205. 
https://doi.org/10.1007/BF00995170 
[45] Schöbel, S. M., Janson, A., & Söllner, M. (2020). Capturing the complexity of gamification 
elements: A holistic approach for analysing existing and deriving novel gamification designs. European 
Journal of Information Systems, 1–28. 
[46] Swacha, J., & Ittermann, R. (2017). Enhancing the tourist attraction visiting process with 
gamification: Key concepts. Engineering Management in Production and Services, 9(4). 
[47] Werbach, K., & Hunter, D. (2015). The Gamification Toolkit: Dynamics, Mechanics, and 
Components for the Win. Wharton School Press. 
[48] Yin, R. K. (2017). Case study research and applications: Design and methods. Sage publications. 
[49] Zichermann, G., & Cunningham, C. (2011). Gamification by design: Implementing game 
mechanics in web and mobile apps. O’Reilly Media, Inc. 
  



16 

APPENDIX 

Student Interview Questions 

1. What is your age (18-24, 25-34, 35-44, 45-54, 55-64, 65+) 

2. (CG) What were your general impressions of the emails containing the leaderboard displaying 

your position in the game ‘Lead the Discussion!’? 

3. (CG) How did the presence of a leaderboard in the online discussion factor into your decision to 

complete additional discussion posts and/or discussion replies?  

4. (CG) What were your general impressions regarding the goals or instructions expressed in the 

game? 

5. (CSB) What about the leaderboard promoted your motivation and engagement in the online 

discussion? 

6. (CSB) What about the leaderboard undermined your motivation and engagement? 

7. (CSB) Did your placement on the leaderboard have any impact on your decision to complete 

additional posts/replies? Can you explain? 

8. (CSB) If you had a choice, would you choose a gamified discussion board or a traditional 

assignment? Can you explain? 

9. (TF) Were the emails displaying your position on the leaderboard sent in a timely manner? 

10. (TF) Did the presence of an online version of your leaderboard promote your engagement or 

learning in the online discussion? 

11. Is there anything related to the use of leaderboards in improving user engagement that I haven't 

asked that you think might be important for me to know? 


