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] squares structural equation modeling (PLS-SEM). The results revealed that
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Reward rewards had a positive effect on students' teamwork, while role-playing
Role-play significantly impacted learner engagement and teamwork, but had a limited

Competition influence on learning motivation. Competition had a positive impact on learning
motivation, but did not significantly affect engagement or teamwork. The
implications of these findings for gamification design in teaching practice are

discussed.

Introduction

Gamification, a concept that integrates game elements into non-game contexts, has been increasingly adopted in
online curricula as an innovative and effective strategy to enhance students' learning experiences (Alsawaier,
2018). Gamification, which may be activated by using game components such as rewards, points, levels, role-
play, badges, leaderboards, and virtual gifts, has been found to boost motivation, engagement, and interest in
learning, thus resulting in increased learning performance (Alsawaier, 2018; Aguiar-Castillo et al., 2020;

Bakhanova et al., 2020; Ozhan & Kocadere, 2020; Moccozet et al., 2013).

Despite the growing interest in gamification in the context of education, previous research has primarily focused
on the effects of individual game components in diverse learning settings, with limited investigation on the
interplay of multiple game elements in online learning environments (Ozhan & Kocadere, 2020). Therefore, the
current study aims to fill this gap by developing a game-based online learning curriculum that integrates the three
gamified elements of reward, role-play, and competition, as supported by Moodle, to explore their impact on

university students' learning motivation, engagement, and teamwork.
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The integration of these gamified elements is expected to create an interesting, joyful, and enjoyable learning
experience for students, encouraging them to actively participate in the learning process (Alsawaier, 2018).
Rewards such as virtual badges and certificates are anticipated to increase students' intrinsic motivation, while
competition such as leaderboards is predicted to enhance their extrinsic motivation (Bakhanova et al., 2020). The
role-play element is also expected to promote engagement and teamwork, as it allows students to take on different

roles and collaborate with their peers to solve problems and complete tasks (Moccozet et al., 2013).

The study will employ a quantitative approach via questionnaire collection methods to gather insights into the
impact of the gamified elements on students' learning experiences. Quantitative data will be collected through a
survey that measures students' motivation, engagement, and teamwork to provide in-depth information on
students' perceptions of the gamified elements. Overall, this study aims to contribute to an understanding of the
interplay between multiple game components in online learning environments and further provide practical

implications for educators to design effective and engaging online curricula.

Reward

As a well-known real-time incentive feedback approach, reward plays a critical role in gamification design
(Garaialde et al., 2021; Rapp, 2017). Rewards are commonly granted in the form of points or virtual gold coins
when specific actions are successfully completed within the gamified environment. These rewards are used to
quantitatively measure a player's progress (Lewis et al., 2016; Werbach & Hunter, 2012, 2015). For instance,
students who perform well in a virtual game learning environment may receive measurable stars, medals, or gold
coins that can be exchanged for other products. Points are also a popular type of reward that enable students to
accumulate or exchange them for privileges, such as using a calculator during an exam, which can enhance
academic achievement and promote collaboration (Sanchez-Martin et al., 2017). Furthermore, social recognition
of accomplishment motivates students to perform well to earn more rewards (Skinner, 2014), which in turn leads
to improved learning performance and outcomes. Numerous prior studies have demonstrated that incorporating
rewards into the online learning process significantly enhances learning motivation (Bicen & Kocakoyun, 2018;
D. Song et al., 2017), attitude (Hasan et al., 2018; Yildirim, 2017), engagement (D. Song et al., 2017), and learning
collaboration (Sanchez-Martin et al., 2017) by increasing optimism for achievement (Bicen & Kocakoyun, 2018).
Thus, the following hypotheses are proposed:

H1: Reward has a positive impact on learning motivation.

H2: Reward has a positive impact on learning engagement.

H3: Reward has a positive impact on learning collaboration.

Role-Play

Role-playing is a genre of game that involves players taking on the role of a specific character, complete with
unique talents, personality traits, and combat style, among other characteristics, and navigating the game world
accordingly (Ntokos, 2019). In the educational context, integrating a role-playing mechanism into the learning

environment can enhance the engagement of students, as they can choose a particular role to immerse themselves
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in learning tasks such as overcoming challenges and gaining experience, levels, or achievements (P. W. Kim et
al., 2013; Lim et al., 2011; Wishart et al., 2007). For instance, previous studies have demonstrated that
incorporating role-playing into the classroom can enhance learner involvement, creativity, verbal divergent
thinking, academic performance, and learning attitudes (Chen et al., 2020; Chiu & Hsieh, 2017; E. Sanchez et al.,
2017; Kusuma et al., 2021). E. Sanchez et al. (2017) introduced role-play into class management and discovered
that allowing students to manipulate virtual characters can enhance their engagement and promote creativity and
verbal divergent thinking. Similarly, Chiu & Hsich (2017) developed an RPG-based game assessment to teach
second-graders mathematical concepts which led to improved academic performance and learning attitudes.
Kusuma et al. (2021) implemented a role-playing game on a mobile platform to teach historical concepts, and the
results suggested that incorporating role-play into the game may increase students' learning motivation and

achievement.

Studies have shown that role-playing has a positive impact on students' learning outcomes, including increasing
learning proficiency, motivation (Stansbury & Earnest, 2017), attitude (Mirliss, 2014), and engagement (P. W.
Kimetal.,2013; Lim et al., 2011; Wishart et al., 2007). Additionally, role-playing can foster collaboration among
students by integrating perspectives from various roles to achieve a common goal (Ferrero et al., 2018). Based on
the above findings, we hypothesize that role-playing can also have a significant impact on students' online learning
experiences. The following hypotheses are proposed:

H4: Role-play has a positive effect on learning motivation.

H5: Role-play has a positive effect on learning engagement.

H6: Role-play has a positive effect on learning collaboration.

Competition

Competition is a crucial component in game-based learning activities that can lead to several benefits for learners.
Reeves and Read (2009) highlighted competition as one of the ten essential qualities of effective game designs.
Competition can stimulate learners' interest and motivate them to outperform their peers, leading to increased
engagement and improved learning outcomes (Cheng et al., 2009; Vorderer et al., 2004). Additionally,
competition can enhance collaboration among learners (Battisti et al., 2010) and improve their academic
performance (Van Eck & Dempsey, 2002). Moreover, competition can drive learners extrinsically, causing them
to put more effort into present activities (Pareto et al., 2012). Atanasijevi¢-Kunc et al. (2010) suggested that
competition in games could also stimulate learners' attention and enhance the effectiveness of the learning process.
Therefore, incorporating competition into online learning activities could be a promising approach to promote
learners' motivation and engagement. Based on the associated research, we hypothesize that competition can
positively influence students' online learning. By incorporating competition into online learning activities,
students may be motivated to outperform their peers and put more effort into their learning, leading to improved
learning outcomes and collaboration. Thus, this research aims to explore the effects of competition on students'
online learning and test our hypotheses:
H7: Competition has a positive effect on learning motivation.

HS: Competition has a positive effect on learning engagement.
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H9: Competition has a positive effect on learning collaboration.

Methods

Gamified Components within an Online Curriculum

This study aimed to incorporate three gamification components, namely reward, role-play, and competition, into
a university course using the Moodle platform. To represent the reward component, we utilized currency and
virtual goods as incentives. Students can earn rewards by engaging in various learning activities such as reading
online learning materials, completing tasks, taking quizzes, participating in discussion forums, or exchanging
virtual goods with other students. In the case of failing assessments, students have the option to exchange their
privilege keys for retests with gold money. On the other hand, students might receive bonus points for frequently
reading course materials. Moreover, students were permitted to send surprise gifts from their personal gold coin
library to individuals who lacked sufficient gold, or donate resources to others in need. In addition, to enhance the
effectiveness of the reward component, this study incorporated the use of privilege keys which can be exchanged
for retests with gold money. This mechanism not only provides learners with additional motivation to engage in
desired learning activities, but also enables them to mitigate the negative impact of assessment failure on their
learning progress. This approach aligns with the principles of self-regulated learning, as it allows students to take
responsibility for their learning and make informed decisions regarding their learning progress (Zimmerman,
2000). Overall, the reward component in this study was designed to foster extrinsic motivation, increase
engagement, and enhance learning outcomes among learners. By providing students with tangible and intangible
incentives such as gold coins and privilege keys (as shown in Figure 1), they were encouraged to engage in various

learning activities and make progress towards their learning goals.

Figure 1. Gold Coins and Privilege Keys for Retests

To incorporate the role-play component, students were given the opportunity to choose one of three game
identities (see the Figure 2)—Aesthetician, Technician, or Translator—upon logging in to engage in the online
activity. Aestheticians were responsible for aesthetic concerns in interface design, technicians for technological
capabilities, and translators for translation difficulties in the study of systems created in different languages. Three
students joined an online learning group and engaged in a virtual city scenario to collect concerns about city
environmental protection. They had to understand ecological challenges such as river pollution, stray animal
protection, and recyclable waste management in virtual reality through interactions with game NPCs (non-player

characters).
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Figure 2. The three Game Identities

Finally, the competition component was introduced using leaderboards to foster friendly competition among
students and motivate them to become more active participants in the learning process. A Moodle plug-in called
"Ranking Block" was used as a leaderboard to display students' weekly or monthly learning performance (see
Figure 3). Moodle was also used to create conditional activities in e-courses to restrict access to learning content.
Instructors could establish pre-conditions for a combat quiz to ensure students completed assignments in a specific
sequence. A student could acquire level status and reputation if they won the combat quiz, and they could access
higher-level tasks or move to the next level after completing the fundamental challenge and conditional

assignments.

Figure 3. Leaderboard used in the Study

Instruments

In order to assess the effectiveness of the gamified online learning experience, a self-created questionnaire was
utilized with 13 items that addressed the three gamification components of reward, role-play, and competition.
The questionnaire was designed to capture students' perceptions and opinions of the gamified learning process.

For example, the item "I recognized the significance and purpose of the avatar role I picked during the gamified
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learning process" was used to assess the construct of role-playing. Similarly, "I always keep track of my position
on the leaderboard" was used to evaluate the construct of competition. Each question was scored on a five-point
Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). To ensure the validity and reliability of the
questionnaire, a pilot test was conducted to identify any ambiguities in the phrasing of the questions and to modify
the layout as required. The pilot data yielded a Cronbach's alpha of 0.911, indicating a high level of internal

consistency among the questions.

In addition to the self-created questionnaire, this questionnaire based on earlier research was utilized to evaluate
students' learning motivation (Lin et al., 2017), engagement (Liu & Huang, 2015), and collaboration (So & Brush,
2008). To ensure the validity and reliability of the questionnaire, the items were updated and evaluated by two
university professors from China with extensive teaching experience. The Cronbach's Alpha coefficients of

internal consistency were found to be greater than 0.8, indicating an acceptable degree of reliability.

Participants and Procedure

The study involved 60 undergraduate students (23 females (38.3%) and 37 males (61.7%)) between the ages of
18 and 24 who were enrolled in an online course at a prominent university in China. These students were selected
based on their lack of prior experience with gamified learning activities online, and they were taught fundamental
computer abilities and how to use a word processor and slide-based presentation software. The participants were
introduced to Moodle, an LMS platform, at the beginning of the course, and the online learning activities took
place throughout an 8-week period. The participants were able to access the course content at their convenience,
and they were given half a day to complete the online activities. After the course was completed, the participants
were asked to complete a questionnaire that took less than 20 minutes on average to complete. The questionnaire
consisted of items that assessed the participants' perceptions of the online game-based learning experience, and

they were promised anonymity and data confidentiality to ensure their privacy.

Results

A partial least squares structural equation modelling approach was employed to analyse the questionnaire data.
The model analysis was composed of two parts, namely the measurement model and the structural model, and
was evaluated using SmartPLS 3.0. In this analysis, the R? value of the target endogenous variable, inner model

path coefficients, as well as the reliability and validity of the indicators were all thoroughly evaluated.

Reliability and Validity Analysis of the Constructs

The measurement model was utilized to assess the reliability and convergent validity of the research indicators
(Gefen & Straub, 2005). As presented in Table 1, Cronbach's alpha values for all variables were found to be
reliable (Byrne, 2001). Furthermore, all outer model loadings, ranging from .669 to .947, were above the minimum
threshold of .6, indicating satisfactory levels of convergent validity (Hulland, 1999). The average variance

extracted (AVE) values were all above .5, ranging from .576 to .724, and the composite reliability (CR) values
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were all above .7, ranging from .843 to .929 (Hair et al., 1998). These results provide strong evidence for the

validity and reliability of the research indicators.

Table 1. Convergent Validity and Reliability of the Measurements

Construct Loadings AVE CR Cronbach’s a
Reward .736~.843 .604 .859 781
Role-play .680~.871 .614 .888 .841
Competition .669~.852 .576 .843 751
Learning Motivation .731~.947 756 925 .894
Learning Engagement .802~.870 707 923 .897
Learning Collaboration .768~.894 124 929 903

Note. CR = composite reliability; AVE = average variance extracted.

To assess the discriminant validity of the constructs, two criteria were employed, namely the Fornell-Larcker
criterion and the heterotrait-monotrait (HTMT) correlation ratio. According to the Fornell-Larcker criterion
(Fornell & Larcker, 1981), the square root of the average variance extracted (AVE) of each construct should be
greater than the correlations between that construct and the other constructs in the model and not less than 0.50.
As shown in Table 2, the square roots of the AVEs for all six constructs ranged from .576 to .724, which exceeded

the cutoff value of 0.50, thus indicating satisfactory discriminant validity.

In addition, the HTMT ratio was calculated to further examine the discriminant validity. The HTMT ratio
measures the extent to which the correlations between different constructs are higher than the correlations within
the same construct (Hair et al., 2017). The recommended threshold value for the HTMT ratio is .85. As indicated
in Table 2, all HTMT ratios in the present study were below this threshold value, indicating satisfactory

discriminant validity for all constructs.

Table 2. Discriminant Validity and HTMT

Discriminant Validity HTMT
(Latent Variable Correlation) (Heterotrait-Monotrait Ratio of
Correlations)
Construct 1 2 3 4 5 6 1 2 3 4 5 6
1 Ja77 -
2 375 784 452 -
3 569 391 759 744 523 -
4 498 430 614 .869 532 458 .682 -
5 319 575 440 707 841 358 .632 518  .794 -
6 519 575 440 567 643 851 619 776 529 .598 .700 -

Note. Diagonals represent the square root of the average variance extracted, whereas the other matrix entries
represent the correlations. 1: Reward; 2: Role-play; 3: Competition; 4: Learning Motivation; 5: Learning

Engagement; 6: Teamwork.
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The Structural Model and Hypothesis Testing

The results of the path analysis conducted to evaluate each hypothesis are presented in Table 3. The analysis
showed that four out of the nine hypotheses were supported by significant path coefficient results. The explained
variances (R?) for learning motivation, learning engagement, and learning collaboration were .440, .385, and .561,
respectively. Specifically, reward had a significant positive effect on learning collaboration (8 = .280, p < .05),
supporting H3. Role-play was found to have a positive effect on learning engagement (S = .477, p < .001) and
learning collaboration (f = .574, p < .001), thus supporting H5 and H6, respectively. Furthermore, competition
was found to have a positive effect on learning motivation (f = .439, p <.01), thus supporting H7. On the other
hand, there was no significant association between reward and learning engagement or reward and learning
collaboration, indicating that H1 and H2 were not supported. Similarly, H4 was rejected due to the absence of a
significant relationship between role-play and learning motivation. Finally, there was no significant relationship
between competition and learning engagement or learning collaboration, indicating that hypotheses H8 and H9

were also rejected.

Table 3. Summary of Hypothesis Tests

Hypotheses Path b t-value p Support
H1 Reward — Learning Motivation 176 1.268 205 No
H2 Reward — Learning Engagement -.006 0.048 961 No
H3 Reward — Learning Collaboration 280" 2.081 .038" Yes
H4 Role play — Learning Motivation 193 1.757 .079 No
H5 Role play — Learning Engagement ATT 3.614 .000™* Yes
H6 Role play — Learning Collaboration 5747 5.990 .000™* Yes
H7 Competition — Learning Motivation A439™ 2.806 .005™ Yes
H8 Competition — Learning Engagement 257 1.579 114 No
H9 Competition — Learning Collaboration .041 0.355 723 No

Note: *p < .05. ¥*p < .01. *** p < 001.

Discussion

Based on the results of the structural equation model analysis, it was found that reward has a positive influence
on students' learning collaboration. This finding is in line with previous research studies, such as those conducted
by Hong and Masood (2014). It is possible that team members earn coins individually but consume them together,
leading to more interaction and helping behavior among them. In-game gifting also allows members to collaborate
closely within a game's community to overcome challenges. These behaviors foster social motivation components
such as socializing, relationships, and teamwork, which can enhance peer-to-peer collaboration instead of solely
relying on the teacher-student relationship (Yee, 2007). However, our data show that rewards have less of an
impact on Chinese university students' motivation and engagement, which is contrary to previous studies (Dias,
2017; Hong & Masood, 2014; Villagrasa et al., 2014). Several factors might account for this slightly contradictory

result. Firstly, it has been suggested that the fantasy game screen or visual content might be a critical component
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influencing students' learning experiences (J. T. Kim & Lee, 2015). However, our participants reported that
gamification elements like coins in the learning system were not as engaging as those in real video games. This
may lead to a decline in the enjoyment and utility of coins, ultimately reducing the effective results of rewards
(D. R. Sanchez et al., 2020). Secondly, acquiring gold coins was too simple for the students who participated in
the study, which is a common occurrence in the online environment due to the zero-cost characteristic of virtual
gold coins to distribute generously. Lastly, it is important to note that a decrease in motivation is a general shift
in an educational context from the beginning to the end of a semester (Pan & Gauvain, 2012), which is true even
in online gamified learning environments (Van Roy & Zaman, 2018). Therefore, while reward positively
influenced learning collaboration, it may not be enough to sustain motivation and engagement over time. This
suggests that educators should consider incorporating more engaging and challenging game elements into the
learning environment to maintain students' interest and motivation. Future research could explore how to design

effective game elements that can maintain students' motivation and engagement in the long run.

The use of role-playing has been shown to have a positive impact on learner engagement and collaboration, which
is consistent with previous studies (Chan, 2012; Wishart et al., 2007; Ferrero et al., 2018). In this study, we aimed
to investigate the impact of role-playing on learner engagement and collaboration in a gamified learning
environment. Our results indicate that role-playing provided students with several opportunities to choose roles
that aligned with their interests and strengths, leading to increased chatting, helping, and teamwork. Furthermore,
role-playing in groups with well-defined learning tasks fostered collaboration and co-construction of knowledge.
Aldemir et al. (2018) also found that team skills must be balanced in a gamified learning environment, highlighting
the importance of considering the composition of teams when designing gamified learning activities. Our findings
contrasted with previous studies that found role-playing to be ineffective for increasing learning motivation (Sailer
et al., 2017; Stansbury & Earnest, 2017). One possible explanation for this lack of linkage is the absence of a 'host'
to facilitate communication among team members. Although neither the instructor nor the student served as the
"host" in this study, students' learning motivation may have been impaired due to inadequate handling of various
opinions during collaboration. Additionally, we found that role-playing without a story framework had minimal
influence on students' involvement in gamified activities, thus failing to enhance learning motivation. It is
important to consider the impact of other contextual variables, such as platform usability, on motivation.
Therefore, it is difficult to attribute the gains in motivation solely to gamification effects. Overall, our findings
suggest that role-playing can have a positive impact on learner engagement and collaboration in a gamified
learning environment, as long as there is adequate support for communication and a well-defined division of
learning tasks. Furthermore, a story framework is crucial for enhancing student involvement and motivation in
gamified learning activities. Further research is needed to explore the effects of other contextual variables on

motivation in gamified learning environments.

The results showed that competition had a positive influence on learning motivation, which is consistent with
previous research (Bicen & Kocakoyun, 2018; Fotaris et al., 2016). Competition was found to be a stimulus for
learning more, giving students more control, curiosity, and intrinsic interest in the learning process (Aldemir et
al., 2018; Burguillo, 2010; Cagiltay et al., 2015; Chen & Chang, 2020; Hwang & Chang, 2016; Landers &

Landers, 2014; Wei et al., 2018). However, the present study also found that competition had no significant impact
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on student engagement, which contradicts previous studies (Aldemir et al., 2018; Kuo & Chuang, 2016). This
finding is consistent with the argument put forward by Collins et al. (1989) that the negative consequences of
competition may be more indicative of impoverished learning environments and a lack of feedback and
opportunities to improve, rather than any fundamental consequence of competition. Another possible explanation
for the lack of impact of competition on student engagement is that though leaderboards can provide people with
some fun, they also place them under a certain deal of stress (Lazzaro, 2004). As noted by Barata et al. (2013),
too much challenge can be just as detrimental as too little. Therefore, the most critical task in developing a
gamified e-learning environment might be adding the correct amount of challenge that is highly related to the
students’ skills and progression through the course. Furthermore, the results indicated that competition had no
impact on collaboration. One possible reason is that the leaderboard showed personal ranking but not group
ranking, thereby lacking a sense of group identity in the competition mechanics. Group members did not share
and participate in similar experiences or understand each other, leading to a lack of collaboration. In conclusion,
the present study suggests that competition can positively impact learning motivation, but may not necessarily
lead to higher levels of student engagement or collaboration. Therefore, future research should explore how to
balance the benefits and drawbacks of competition in gamified learning environments, such as by adding
appropriate levels of challenge and feedback and by fostering a sense of group identity and collaboration among

students.

Conclusion

In conclusion, this study sheds light on the impact of three gamification elements on students’ learning motivation,
engagement, and collaboration. Specifically, reward was found to have a positive impact on learning
collaboration, while role-play positively affected learning engagement and collaboration, but not motivation.
Competition, on the other hand, was shown to have a positive impact on learning motivation, but no significant
influence on engagement or collaboration. These findings have both theoretical and practical implications for the

use of gaming components in higher online education settings.

However, it is important to note that there are limitations to this study. The sample size was limited to students
from a public university in China, which may limit the generalizability of the results to other student populations.
Therefore, future research could expand the sample to include students from different university groups, locations,
and countries to ensure a more diverse representation of the student population. Despite these limitations, the
results of this study can inform educators and instructional designers about the effective integration of
gamification elements into online learning environments, and highlight the importance of considering the specific

context and target population when doing so.
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