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As technological changes continue to accelerate every day, meeting the needs of a shifting
educational landscape requires leaving an exclusively “in-person” education behind. Gamified
learning environments should be carefully designed in light of conflicting studies to suit students’
needs. The purpose of this meta-analysis is to draw conclusive results regarding the application of
the most commonly used game elements in education, i.e., badges and leaderboards, through a
comprehensive analysis of their impact on academic performance in online learning. Review
Manager (RevMan 5.4) was used to analyze eligible studies selected from Emerald, SAGE, ERIC,
EBSCO, and ProQuest between January 2011 and January 2022. Analyzing 37 studies found that
using leaderboards and badges in online education enhanced academic performance when
compared to traditional learning without gamification (SMD = 0.39). The badge-only intervention
showed a larger effect size (SMD = 0.33) than the leaderboard-only intervention (SMD = 0.27).
Badges and leaderboards together exhibited a larger effect size (SMD = 0.48) than individual game
elements (SMD = 0.40). The impact of the game elements on academic performance was greater
in the humanities (SMD = 0.51) than in STEM fields (SMD = 0.32) and was greater for K-12
students (SMD = 0.63) than for college students (SMD = 0.31). This study contributes to a timely
discussion of the use of badges and leaderboards in COVID-19 online learning trends and

provides relevant data for designing integrations of online education and gamification models.
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Introduction

During this time of dramatic shifts in the COVID-19 pandemic and technological
advancements, online platforms have become a more common medium of
communication, interaction, as well as learning than traditional face-to-face medium.
One issue often reported by both teachers and students is the inability to focus on
learning content due to limitations in social interactions and immediate feedback
online. This lack of mental fortitude or resilience is obviously not inherent to online
content platforms, as youth and adults alike commonly report spending extended
hours on games and videos (Mcgonigal, 2011).

Although games can become a distraction and even lead to addiction when
overused (Andrade et al.,, 20106), well-researched integration of gamification into
learning tools and methods could enable educators to reach a population that has
otherwise proven difficult to reach, especially a solution to a humanitarian crisis in
which large numbers of students cannot attend school and where classes are
overcrowded and teachers are overburdened (Kim & Lee, 2015; Oliveira et al., 2021).

Even before COVID-19, there was an educational gap depending on
socioeconomic background (Von Stumm, 2017). However, as school classes have
been switched to online learning; it is known that the educational gap has deepened
depending on parents’ income (Goudeau et al, 2021). Nevertheless, gamified
teaching methods open doors for isolated students, especially for guiding students in
underserved communities (Heinert et al., 2021; Watson-Huggins, 2018). This new
normal of online learning in the post-COVID-19 era presents not only challenges
but opportunities as well. Incorporating well-suited game elements and guidance into
online platforms has the potential to be excellent and engaging learning environments
(Saleem et al., 2021).

Gamification helps students seek and achieve a positive experience in their
learning, encouraging them to be self-motivated and challenge themselves, which

leads to increased enjoyment of learning (Bernik et al.,, 2015; Nieto-Escamez &
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Roldan-Tapia, 2021). As online learning becomes mote prevalent (Sailer & Homner,
2020), it is important to propetly motivate students who participate in this gamified
online learning (Zichermann & Cunningham, 2011). Gamification aims to accelerate
students’ academic performance by adding motivating game elements to the learning
content. To measure the impacts of badges and leaderboards on academic
performance, this study examined the effect sizes of exams, tests, and quizzes, and
assignments presented in previous studies.

This study differs from previous meta-analyses in looking at ways to tackle the
complexity of gamification by focusing on and comparing the difference between
students’ respective use of badges and leaderboards and their combined use for
academic purposes. Although gamification has received a lot of attention. There is
no general consensus on the effectiveness of badges and leaderboards. On the one
hand, other studies have suggested that badges and leaderboards may hinder learning
by making students feel disconnected from the subject matter and putting too much
emphasis on gamifying outcomes (Baydas & Cicek, 2019; Hung, 2017). For example,
according to a recent meta-analysis of gamification (Huang et al., 2020), studies that
did not use leaderboards had a statistically significant greater impact than those that
did.

On the other hand, the most popular game features in education are badges and
leaderboards, as they can be simply converted to a digital format while retaining their
functionality (Homer et al., 2018; Werbach et al., 2012). Other game elements include
avatars, quests, modules or missions, and storytelling narratives (Ritzhaupt et al,,
2021). Compared to badges and leaderboards, these other features are less applicable
to online learning environments because they require a degree of flexibility that
makes them less adaptive to predefined curricula with numerous students.

A well-functioning online learning environment requires accountability, which is
why badges and leaderboards are effective visual indicators of whether students are
actually learning (Hamari, 2017; Sailer et al., 2017). Educators and students can use

these capabilities to track development, performance, and growth over time, and this
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data tracking enables educators to provide more personalized support to students
(Hakulinen et al, 2015). Leaderboards and badges can also serve as extrinsic
motivators by rewarding and recognizing learners’ achievements (Fanfarelli &
Mecdaniel, 2019).

Previous research has presented an analysis of gamification models of multiple
game elements, presenting the combined synergies (Dichev & Dicheva, 2017,
Kusuma et al., 2018; Mekler et al., 2017). Gamification contains a myriad of elements,
including mechanics, dynamics, and aesthetics, and the gamification model may
change when different elements are manipulated (Kim & Lee, 2015; Kusuma et al.,
2018). Therefore, considering parts of gamification rather than the entire
gamification system will create a more tailored and effective gamification model
(Strmecki et al., 2015).

High-quality elements are important to gamification models. Despite the
popularity in education, research on the effectiveness of leaderboards and badges has
yvielded inconsistent results (Balci, 2022). Analyzing each element through a bottom-
up approach will lead to a deeper understanding of which elements are significant in

the gamification model.

Research questions

1. Do badges and leaderboards contribute to students’ overall academic performance?

2. Are there any differences between the separate use of badges and leaderboards
on the effect of academic performance?

3. Is a combination of both badges and leaderboards more effective for academic
performance than utilizing either one individually?

4. Are there any differences on the effect of academic performance based on

moderating variables (i.e., subject area and education level)?

In this study, the term “badge” is defined as a symbol or indicator of one’s skills

210



Impacts of Badges and Leaderboards on Academic Performance: A Meta-Analysis

and accomplishments and can be used as a form of public recognition. A traditional
badge system was frequently used in Boy Scouts in the United States, in which a series
of tasks must be accomplished in order to be awarded a merit badge (Kim & Castelli,
2021). Similarly, the badging system in many online learning programs gamifies the
learning experience by displaying students’ achievements and status visually to
motivate and bring about feelings of accomplishment and competition (Hakulinen &
Auvinen, 2014).

The term “leaderboard” is described as a representation of a student’s standing in
respect to their class or group in a desired subject or activity, acting as a catalyst for
competition between students. Depending on how they perform, their rank positions
can move up or down a ladder, providing students with a “status” and opportunities
to progress in a public way (Teasley, 2017, p. 379). Many online games employ
leaderboard systems to motivate players to keep playing and gain a sense of

accomplishment as they move up the rankings.

Literature Review

Theoretical background: Gamification and learning motivation

Gamification is widely used for marketing and sales purposes in different fields.
For instance, points for merchandise purchase and a level system in card membership
add social and cultural interest to motivate consumers’ continuous use. Gamification
gained popularity in online education for its easy adoption from traditional
classrooms to digital formats by simply adding game features to existing content
(Huang et al., 2020). The goal of gamification is to present learning outcomes in a
game-like system to motivate students (Zichermann & Cunningham, 2011).

Motivation comes in many different forms of wants and needs; in Maslow’s

hierarchical pyramid, the needs are structured from physiological to social and
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emotional needs, which need to be met for self-actualization to ultimately be achieved
(Maslow, 1954). According to Maslow, before students are able to achieve their
learning goals, they must first have a safe learning environment and gain belonging
and esteem. By gamifying the learning process through recognition and rewards for
their achievements, students develop a sense of belonging and self-esteem and are
more likely to be motivated to achieve their goals. By addressing social and emotional
needs, students begin to achieve motivation for self-actualized learning, the highest
tier of Maslow’s pyramid. Ultimately, gamification can play a significant role in
helping students achieve their full potential (Greitzer, 2007).

Goal-setting theory shows that it is critical to constantly set new goals in order to
motivate oneself. The theory posits that individuals are motivated to achieve specific,
challenging goals and that this motivation increases as the goal becomes more
difficult (Bai et al., 2021). Thus, successful attainment of status goals in badges and
leaderboards puts this theory into practice. By setting small, achievable goals and
providing badges for reaching those goals, students can stay motivated and engaged
in their work. Leaderboards also provide a tangible way to measure goals and see
how one's performance compares to others.

Furthermore, social comparison theory posits that individuals evaluate their own
abilities and aspirations relative to others in order to measure their own status. This
self-evaluation is often motivated by a desire to be acknowledged by others
(Festinger, 1954). When students see that their efforts are being acknowledged by
others, they are more likely to be motivated to do well (Furdu et al., 2017). In
addition, gamification can also provide opportunities for students to compare their
own progress to that of their classmates. By seeing how they stack up against their
peers, students can be motivated to improve their own performance (Auvien et al.,
2015).

By tracking their progress and sharing their accomplishments, students want to be
recognized for their efforts. While this motivation may lead to some short-term

success, it is often not sustainable in the long run. Social comparison can be a
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destructive force, leading to feelings of inadequacy and insecurity. Those who focus
on the gamifying aspect may find it difficult to stay motivated once the initial novelty
wears off. It is important for students to find intrinsic sources of inspiration if they

want to achieve lasting success (Ozdener, 2018).

Using leaderboards and badges for online learning in schools

The digital age has dramatically changed the landscape of education. Students are
no longer confined to a traditional classroom environment and now have access to a
wealth of online resources. In order to better take advantage of this shift, educators
are examining how educational practices can be better adapted to meet the needs of
digital learners (Ghasia et al., 2019). One area that has seen significant growth is
gamification (Sailer & Homner, 2020).

Traditional settings typically have a sticker chart on the wall to reward classroom
behavior and learning. At the end of the month, the student with the most stickers is
rewarded with a “student of the month” badge. Students’ names are put next to
achievements as visual representations to motivate learners. From the sticker chart,
this has been extended by digital alternatives to online platforms such as Classdojo,
which can customize badges to meet the needs of any classroom, providing a more
interactive experience (Homer et al., 2018).

The most common type of leaderboard is a simple table showing how many people
have completed a specific task, such as the number of people who have finished
reading a book. In an online learning environment, leaderboards can be utilized in a
variety of ways to show the simultaneous progress of many different groups of
students (Landers et al., 2015). Using a leaderboard can be a great way for students
to see how their performance is compared to others across various subjects or even
within an entire classroom. This can also be used as a motivator for students who are
having trouble staying motivated or working on certain tasks. These types of

leaderboards can work well with online learning environments as they allow
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educators to see students’ performance easily and quickly while they are completing
their classwork (Christy & Fox, 2014).

Consequently, these gamified reward formats are most commonly used in both
digital and non-digital educational settings (Werbach et al., 2012). However, there
have been conflicting results from previous research regarding the efficacy of badges
and leaderboards (Hamari et al., 2014; Seaborn & Fels, 2015). Other studies have
suggested that these extrinsic motivators actually inhibit learning (Dominguez et al.,

2013; Hanus & Fox, 2015).

Benefits. Badges and leaderboards in online learning environments can work
similarly as they both show visual representations of students’ achievement and
progress. These game features are easily implemented from a token reward system in
a traditional classroom to a digital format while enhancing their effectiveness (Homer
et al., 2018). These game elements serve not only as explicit goals towards next level
or benchmark and endorsements to reinforce learning but also visibly tract their

progress as formative assessments (Mah, 2016; McDaniel & Fanfarelli, 2015).

Drawbacks. Despite the positive impact of badges and leaderboards, educators
also need to be cautious of the negative impact on learning when experiencing failure
amidst challenges, evaluations, and competition (Hung, 2017). For example, if
leaderboards are used in a way that promotes competition among students, this can
lead to feelings of stress and anxiety. Alternatively, if badges are given out too freely,
they may lose their value and become ineffective, which can lead to a lack of

connection to the content (Baydas & Cicek, 2019).

Moderating factors

Combination or individual usage of the game elements. Over the past decade,

gamification research in the context of online learning has become increasingly
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popular (Sailer & Homner, 2020). In most studies, several game elements are used.
Combining game elements intensifies their effectiveness by complementing each
other while providing more and different feedback (KKusuma et al., 2018). Evaluating
badges and leaderboards individually is important to understand how each element
contributes to the overall performance. Considering a specific game element with a
greater impact can avoid any additional implementation costs (Mazarakis & Briuer,

2022).

Subject areas. The use of badges and leaderboards for different subject areas and
student groups should be taken into consideration when planning a gamification
strategy. The scope of the application can be expanded by navigating mediating
factors to validate previous findings. Research has shown that STEM subjects with
algorithmic, repetitive, and predictable outcomes produce higher academic

performance than non-STEM subjects (Kapsalis et al., 2020; Lam et al., 2018).

Educational level. A recent meta-analysis suggests that college students benefit
more from gamification than K—12 students (Kim & Castelli, 2021). In addition,
higher education appeats to be most frequently involved in gamification research,
according to a recent meta-analysis (Ritzhaupt et al, 2021). In the study of the
Swedish comprehensive school, students’ interest and intrinsic motivation in various
subjects lessened as they advanced their grade level, prominently in science and math
subjects, and their intrinsic motivation stabilized after 8th grade due to their
developmental changes, where a difference was no longer seen in results between the
8th and 9th grade classes (Hedelin & Sjoberg, 1989). Development of age-
appropriate educational programs increases student participation and knowledge

transfer (Jensen et al., 2013).
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Methods

Frame the question

“Participant-Intervention-Comparator-Outcomes" (PICO) model was used to
frame a focused research question in the meta-analysis (Schardt et al., 2007):
“Participant” included students enrolled in formal online education settings,
“Intervention” involved gamification elements of badges or leaderboards;
“Comparator” was a control group in online learning in which no gamification
element was provided; “Outcome” included academic performance such as test

scores or patticipation grade; and “study design” included experimental studies.

Data collection

The main databases for the literature search atre as follows: Emerald, SAGE, ERIC,
EBSCO, and ProQuest. Search terms were used in a combination of badges and

2 <«

leaderboards-related terms, such as “medals,” “badges,” “leaderboards,” “ranking,”

2 <

and performance-related terms, such as “learning,” “achievement,” and “grade.”

Quantitative experimental design research articles published from January 2011 to
January 2022 were selected. The research criteria included in the meta-analysis were
as follows: (a) the intervention was delivered online or through a digital medium; (b)
gamified interventions included badges or leaderboards, or both; and (c)
experimental designs with traditional learning control groups; within-subject designs
with pre- and post-tests were excluded.

As a result of the first step, an initial database search using subject keywords and
related references yielded a total of 506 studies, and 69 of them were duplicates. The
subsequent analysis did not include duplicates.

In the second step, after screening by title and abstract, another 18 studies were

found to be irrelevant such as studies of virtual reality game design or marketing, and

those studies were excluded from the further analysis.
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Table 1

Inclusion and exclusion criteria
Criterion Included Excluded
Language English Other languages

Peer-reviewed journals or

Publication Type . . Magazine articles, reports
conference papers, dissertations
. . Systematic literature review,
Type of study Experimental design o
qualitative study
. Neither entrolled or defined
Students attending ) : o
o ) o in a formal educational institution
Participants educational institutions )
i (Community-based and
(Primary, Secondatry, and College) :
non-credit programs)
Outcomes other than academic
Outcome Academic performance performance (motivation,

engagement)

In the third step, another batch of 79 qualitative studies and literature studies that
did not suggest an effect size were excluded. In addition, 57 quantitative studies with
correlation coefficients that did not provide the mean difference between
experimental and control groups and the number of cases were also excluded.

The fourth step excluded 72 gamification studies that did not use badges or
leaderboards. 52 studies with patticipants in gifted or special education, non-formal
educational settings and not currently enrolled were also excluded.

Following the selection processes described above, 33 papers met all the criteria
for inclusion in this study, which included 26 peer-reviewed journals, 4 conference
papers, and 3 dissertations. Of the 33 papers, 2 compared the separate effects of
badges and leaderboards, respectively, and 1 compared badges, leaderboards only,

and both, for a total of 37 studies reviewed.
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Statistical analysis

In this study, Cochrane's open software, Review Manager (Revman 5.4), was used
for effect size calculation and subgroup analysis. The effect size summarizes the
quantitative size of each study weight to integrate the standardized mean values of
the intervention effect. According to Cohen's (2013) criteria, the calculated effect size
was interpreted as “small” if it was less than .10, “medium” if it was about .30, and
“large” if it was .50 or more. A 95% confidence interval was applied.

To estimate the effect size of a continuous outcome variable, the mean difference
(MD) is used when data from included studies are reported on the same scale. Since
the scales used in individual studies are diverse, the standardized mean difference
(SMD) was used by dividing the effect size by the standard deviation and calculated
using Hedges’ adjusted g. According to standard practice, heterogeneity levels are
interpreted as small if the value is 0-25%, medium at 50%, and high at 75% or more
Considering that the research backgrounds of individual studies, sample size, and
scales are diverse, a random effects model was applied for the analysis.

Due to the high degree of heterogeneity between studies, subgroup analyses were
used to understand uncertain complexities and to explore deeper explanations and
greater nuances. The chi-squate test is sensitive to the number of studies and the
sample size gets smaller in subgroup analyses, leading to insignificant heterogeneity.

Therefore, it is recommended to consider the statistical significance level to be 0.10

rather than 0.05 (Higgins et al., 2003).

Results

Overall effects of badges and leaderboards

In Table 2, the total effect size analyzed by the random effect model for a total of
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36 studies was found to be .39 with a confidence interval of 0.26—0.53; 0 was not
included in the 95% confidence interval, thus the effect size was found to be
statistically significant. Applying Cohen's (2013) interpretation critetia, the overall
effect size was small. This validates the positive impact of badges and leaderboards
on academic performance. As the heterogeneity, I?is 75% or more, it is interpreted
that the ratio of inter-study variance is very large (Higgins et al., 2003). Further

subgroup analyses were required to explain the high heterogeneity of 81%.

Table 2
Overall effect size of badges and leaderboards
95% CI Heterogeneity
n ES
Lower Uppet 2 P
2823 0.39 0.26 0.53 81 <.001

Leaderboards vs. Badges

To test the differences between the separate use of badges and leaderboards on
the effect of academic performance, 9 leaderboard-only and 14 badges-only studies
were examined for subgroup analysis in Table 3. In the leaderboards-only subgroup,
a total of 9 studies measured 0.27 of SMD and 0.05 to 0.53 of 95% CL. This suggests
a small effectiveness of the leaderboard group compared to the traditional learning

control group. I? showed a high heterogeneity of 74%.

Table 3
Effect sizes of leaderboards vs. badges respectively
Outcome 95% CI Heterogeneity
) n ES
Variables Lower  Upper I? »
Leaderboards-only 511 0.27 0.01 0.53 74 <.001
Badges-only 1386 0.33 0.04 0.62 90 <.001
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In the badges only subgroup, a total of 14 studies measured 0.33 of SMD and 0.04
to 0.62 in 95% CL. Again, this suggests a small effect size of the badge group when
compared with the traditional learning group. I? showed a high heterogeneity of 90%.

Applying leaderboards and badges individually in online learning had a positive
effect on academic performance compared to the traditional learning; all effect sizes
were found to be statistically significant. The badges-only group had a 6% higher

effect size than the leaderboards-only group.

Single game element vs. combined game elements

The effect sizes for two subgroups are presented in Table 4. The first subgroup
uses only one game element, either badges or leaderboards alone, while the second
subgroup uses both badges and leaderboards. In the first subgroup, a total of 23
studies measured the effect size of a single game element (badge or leaderboard),
showing a standardized mean difference of 0.40 and a 95% confidence interval of
0.14 to 0.66. This suggests a small effect size of the single game element group when
compared with the traditional learning group (Z = 2.97, p < .001). I? showed a high
heterogeneity of 89%.

According to the second subgroup, 14 studies found that badges and leaderboards
combined had a standardized mean difference of 0.48, with a 95% confidence
interval of 0.36 to 0.60. This suggests a small effect size of the combined game
element group when comparing with the traditional learning group (Z = 8.04, p
< .01). I? showed a low heterogeneity of 22%. The combined game element group

had a larger effect size than the more heterogeneous single game element group.

Table 4
Effect sizes of single game element vs. combined game element
Outcome 95% CI Heterogeneity
. n ES
Variables Lower  Upper 2 »
Single game element 1455 0.40 0.14 0.66 89 <.001
Combined game element 868 0.48 0.36 0.60 22 <.001

220



Impacts of Badges and Leaderboards on Academic Performance: A Meta-Analysis

Moderating variables

In this study, the moderating effects of subject area and education level variables
were examined. In Table 5, the moderating effect of subject areas was examined by
subgroup analysis of STEM and the humanities. A total of 22 studies measured the
overall effect size of STEM subjects, while a total of 15 studies were in the
humanities. An effect size of g = 0.32 (0.19 to 0.46 in 95% CL) was obtained in the
STEM (Z = 2.95, p < .01) with a moderate heterogeneity of 46%. On the other hand,
an effect size of g = 0.51 (0.24 to 0.78 in 95% CL) was obtained in the humanities (Z
= 2.93, p < .01) with a high heterogeneity of 91%. According to the findings, the
subject area difference in which gamification has been used has a significant
moderating effect on academic performance (Z = 3.86, p < .05). Accordingly, a 27%

higher effect size was observed in STEM than the humanities subjects.

Table 5
Effect sizes by moderator variables
95% CI Heterogeneity
Moderating Variables " ES
Lower  Upper I’ p
Subject STEM 1637 0.32 0.19 0.46 61 <.001
Area Humanities 1186 0.51 0.24 0.78 89 <.001
Education K-12 546 0.63 0.21 0.41 93 <.001
Level College 2277 0.31 0.14 1.12 53 <.001

In addition, the moderating effects of educational level were examined for primary
and secondary education in comparison to college education. A total of 9 studies
were included in the K-12 groups, including 6 primary education studies and 3
secondary education studies, with a standardized mean difference of 0.63 and a 95%
confidence interval of 0.21 to 0.41 (Z = 2.53, p = .01) with a high level of
heterogeneity of 93%. The gamified college group included a total of 28 studies,

showing a standardized mean difference of 0.31 and a 95% confidence interval of
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0.14 to 1.12 (Z = 5.95, p < .001). I? showed a moderate heterogeneity of 53%.

The educational level of students in gamified online learning had a significant

moderating effect on academic performance - the college group (Z = 5.95) was neatly

twice as high as that of the K-12 groups (£ = 2.53).

Publication bias

The results of the meta-analysis were validated using a funnel plot, which displays
the intervention effect size on the horizontal axis and the standard error on the
vertical axis (Zhou et al., 2013). The figure shows large sample studies at the top and
small sample studies at the bottom. As shown in Figure 1, there was no publication

bias as most of the data were distributed symmetrically around the mean effect size

(SMD=0.4), with few outliers.
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In preparation for the post-COVID-19 era, we are rapidly accelerating into the

Figure 1. Funnel plot of effect size data.

Discussion and Conclusion
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digital age; online courses and platforms are rising to the center of academic learning.
As screen time increases, motivation and engagement are critical for academic
learning (Chans & Portuguez Castro, 2021). By examining prior research on how
leaderboards and badges impact academic performance, this study was able to draw
conclusions for effective gamification in formal online learning. This research adds
to a deeper knowledge of how these game elements function individually as well as
together in order to build more successful gamified learning experiences for vatious
participant groups and subject areas.

First, this meta-analysis finds that badges and leaderboards improve academic
performance. This result is in line with previous studies (Mah, 2016; Xu et al., 2021),
which demonstrated that using leaderboards and badges to gamify learning has
advantages (Huang et al., 2020). When students are engaged emotionally, cognitive
engagement occurs and makes learning connected (Plass et al, 2020). This
proposition justifies the rationale for implementing game elements into online
learning models that influence motivation and ultimately impact students” academic
performance outcomes (Landers, 2015).

Second, badges-only intervention studies showed a larger effect size than the
leaderboards-only intervention studies. This result contradicts a previous systematic
review (Looyestyn et al., 2017) that claimed that leaderboards are more practical and
relate to daily life with social comparison, while badges lack motivational value.
However, it is important to note that leaderboards can also lead to negative social
comparisons if used inappropriately in line with the social comparison theory. For
example, if the score displayed on the leaderboard is too high, it might discourage
students from continuing to compete. Struggling students further lose confidence in
their abilities by comparison (Crabtree & Rutland, 2001). For those less accustomed
to competition and academic pressures, students experience frustration when losing.
This might lead to negative self-evaluation of lower-performing students and can
negatively affect their academic performance (Hanus & Fox, 2015).

The use of leaderboards in an online gamified environment can be a great
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motivating factor but is not a reliable educational tool for measuring objective
academic performance because the standards are relative to competitors. Instead of
promoting deep learning, some researchers argue that it encourages students to focus
on surface goals, such as earning more badges or getting high score level (Baydas &
Cicek, 2019; Hung, 2017). Students should understand that one’s success is not about
winning and scoring better than others. Rather, it is important for students to realize
that they have a unique learning journey of their own and not focus on getting ahead
or falling behind in the gamified elements (Margolis & Mccabe, 20006).

Third, the combined effects of badges and leaderboards show a higher effect size
than a single game element group. This is consistent with eatlier research showing
that using only one or two gamified components, like points or badges, has a
lessening or even negative impact on student motivation and reinforces gamification
models with multiple elements (Kusma et al., 2018). Utilizing both badges and
leaderboards should be taken into consideration when creating a more immersive
and engaging experience for students (Manzano-Leén et al., 2021).

As opposed to eatrlier studies that suggested STEM subjects were associated with
improved academic performance, the humanities subjects such as social studies,
foreign language learning, and argumentative writing, which involve applying and
coming up with new ideas, had a bigger impact on academic performance than STEM
subjects (Kapsalis et al., 2020; Lam et al., 2018).

As a result of the selection process in the last 10 yeats from 2011 to 2022, 24 out
of 37 studies in total targeted college students, accounting for 65% of the total study
subjects. The data supports that the number of college students taking at least one
online course increased from 10% to 30% between 1999 and 2015 (Allen & Seaman,
2017). Despite the hypothesized association that gamified online programs are
concentrated toward targeting college students, the primary & secondary group was
significantly higher for impacts on academic performance compared with the college
group.

As a result of these findings, we may be able to better understand the

224



Impacts of Badges and Leaderboards on Academic Performance: A Meta-Analysis

characteristics of digital natives who are accustomed to a fast pace and technology-
infused learning environment (Sarkar et al., 2017). Digital natives have a different
learning style from previous generations of students due to their upbringing in a
continuously changing environment with new online media content (Kivunja, 2014).
Tailoring the design and execution of gamification for the intended participants can

improve an online learning environment (Pursell, 2009).

Limitations

The current study has limitations which may warrant further study of the subject.
Although the results of meta-analysis support the effectiveness of badges and
leaderboards on academic performance, the reliability of this data is impacted by a
relatively small sample size. Our results suggest small effect sizes, implying that
additional large-scale standardized online programs are needed to fully comprehend
the impact of each game feature in determining its cross-sectional validity.
Determining whether badges and leaderboards have the capacity to sustain
motivation over the long term is also beyond the scope of this study as it is not
longitudinal in nature.

Cultural differences and underlying social and psychological components may
have an impact on the study's findings and limit its applicability to a larger population.
For instance, a comparison of Kotrean and Austrian students' perceptions of
gamification reveals cultural variations such as collectivism of social enjoyment and
individualistic tendency for cognitive pleasure (Kim & Kim, 2018). Thus, further
analysis of contributing factors is needed to validate the findings. In such an
intervention process, it should be appropriately designed to provide an environment
for self-motivated participation and to avoid negative perceptions or anxiety about
social comparison (Crabtree & Rutland, 2001). This understanding will be helpful for
students who are struggling academically and under stress. Ultimately, what works

for one student may not work for another, so it is important to tailor motivation
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strategies to the needs of each individual.

A set of eligibility criteria restricted the methodological choices, such as descriptive
and qualitative studies. For this meta-analysis, continuous data was used with
experimental designs, excluding interviews, literature reviews, and studies with no
control group or lack of statistical data. This may result in research lacking specific
details about personal reflections and individual feedback. The investigation of the
motivational impact of employing badges and leaderboards is beyond the scope of

this study.

Implications

Further research is needed to determine the impact of learning content. Learning
content is a key contributor to academic performance. Gamification generates game-
like features in part for non-game structures. On the other hand, serious games take
a different form entirely. As an example, game-based learning is designed for
educational purposes as a whole, from start to finish. Additional study is needed to
examine the varying effects of gamification and game-based learning, which have
different compositions (Deterding et al., 2011).

Social comparison theory suggests that game elements do not affect performance
when learning content is too challenging, whether it is in a face-to-face or online
setting (Ding, 2019; Jagust et al., 2018). Frustration occurs when students think the
challenge is too difficult, and their skills don't match. Their academic stress affects
their performance and motivation (Crabtree & Rutland, 2001).

When used effectively, badges and leaderboards can be powerful tools for
motivating students to achieve their goals. Badges and leaderboards can provide
motivation for any type of behavior an educator is attempting to influence. In line
with the goal-setting theory, they help students visualize their learning progress and
set next goals for future learning. This sets expectations for a goal-oriented mindset

and serves to vouch for students’ acquired skills and readiness for the next level badge
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(Hamari, 2017; Sailer et al., 2017). Students can move strategically along their learning
goals, gradually increasing the level (Fanfarelli & Mcdaniel, 2019).

Findings from the current study could help educators utilize the most popular
game clements, badges, and leaderboards to enhance students' academic
performance as a successful intervention technique. This study sheds light on the
impact of badges and leaderboards in relation to gamification design, subject area,
and educational level, suggesting that students respond differently to varied
motivations. A one-size-fits-all approach is therefore inefficient, and it is essential to
consider factors impacting students who engage in gamified learning and propetly
motivate students with the growth of online learning platforms (Zichermann &
Cunningham, 2011). Creating engaging and effective gamified learning environments
can prepare students and teachers for future educational changes to accommodate

technological advances (Jensen et al., 2013).
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