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The digital world demands graduates who are accustomed to deal with
technology. Blended learning is one of the strategies by combining online
media with face-to-face classes. It cannot be denied that students who
interact with technology experience stress and tension. This condition have
an impact on the learning process so that a way out is needed to bring it
down. Gamification is a gaming technique that is applied to non-game
applications to increase pleasure when interacting with these applications.
This feature has been implemented in business applications, social media, e-
commerce, and e-learning. However, the impact of playfulness in mitigating
technostress has not been studied. This research examined the role of
feedback mechanism and presentation mechanism in giving pleasure in LMS.
Furthermore, this playfulness is expected to reduce the stress experienced by
users. The research was conducted using a quasi-experimental method by
giving participants time to follow the course with the gamification feature.

The results showed that the gamification mechanism is able to provide
pleasure which in turn will reduce the user's stress level. Based on the user-
perceived of playfulness, gamification can reduce stress levels so it will
reduce user resistance and increase the effectiveness of technology
implementation.
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1. INTRODUCTION

In Human-Computer Interaction (HCI), users are expected to use the system to work efficiently [1].
Currently, the need to work online and collaborate using a platform requires users to adapt to new online
media in a short time. The process of introducing digital media began during the education period. Blended
learning requires the design of e-learning media that is able to spur the students to be tune in to the lesson
plans. The current generation is digital millennials, so if you are treated to traditional e-learning, it will not be
motivated. Technostress [2], [3] is something that cannot be avoided and must be managed so as not to
reduce performance. Organizations must apply technostress management techniques because changes that
very fast make users overwhelmed and resistant [4], [5]. Organizations try to provide support to mitigate
technostress, one of which is using the gamification feature. Gamification has been developed in various
systems, including learning systems.

Higher education is currently being challenged to meet demands for higher quality learning
outcomes. The current era shows that internet information and communication technology is changing the
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way people live [6]. It cannot be left out that higher education must equip its graduates with digital abilities.
The transformation of learning in the environment of higher education provides graduates with many benefits
to face an increasingly electronic world [7]. Mixed learning has become a strategy for combining face-to-face
teaching with online learning. This learning method is increasingly being used in education. Each discipline
can take different forms depending on the course needs and the desired learning outcomes [8]. Higher
education must ensure that blended learning does not completely replace face-to-face courses and keep the
pace in using media running in line with the pace of lectures in the classroom. The digital world uses a
combination of asynchronous and synchronous media. Synchronous media is used for meetings,
coordination, interviews, discussions, to performance appraisals. Asynchronous media functions more as a
platform in digital work for managing work, division of labor, monitoring, and evaluation. The demand to
collaborate with other parts of the world makes work has no time limit. Digital work requires coordination
with online meetings which leads to 'zoom fatigue' [9]. There are misconceptions about digital work, where
there is not enough time for users to learn. This pressure makes digital work not lead to positive perceptions
[10]. Also, additional pressure on work from home is followed by the consequence of online performance
appraisal. Technostress [3] is something that cannot be avoided and must be well managed so as not to
reduce performance. Organizations have to concern about technostress management techniques to avoid
workers become overwhelmed and resistant [4], [5]. This condition can be managed by lowering the user's
tension when interacting with asynchronous media.

The Learning Management System (LMS) has changed a lot from being a mere assignment system.
Today, LMS functions a lot as an interactive communication platform. Improvements have been made in
terms of features, appearance, communication to gain users’ engagement. Gamification uses game elements
so that at the same time playfulness elements also make it an ideal learning environment [11]. "Gaming"
applications are currently being developed in various media although often the complexity is reduced to the
simplest components, such as badges, levels, points, and leaderboards [12]. Burguillo [13] introduces a
framework for using Game Theory tournaments as a basis for implementing Competition Based Learning
(CnBL). This framework is combined with other classical learning techniques with the aim of motivating
students and increasing their learning achievement. This study not only discusses how the gamification
feature increases student motivation but also the role of this feature in mitigating user technostress. The
gaming features provide an experience that leverages students' motivation in learning management systems.

The learning management system concept used in this study assumes that there is no penalty for
poor task performance. The principle of "freedom to fail" allows students to revise and resubmit assignments
or reattempt quizzes with less than optimal results. This study also assumes that universities have
implemented blended learning in their lectures because data collection was carried out at the time of the
Covid-19 pandemic. This condition requires that all lectures be conducted using online media. Identifying the
gamification mechanism is important to make online courses and MOOCs work effectively. This study aims
to explore the feedback mechanism and determine the effect of this mechanism on the presentation
mechanism. This scheme also aims to examine the impact of the two forms of game mechanisms on
perceived playfulness. The results of the modelling in this study also identify the role of gamification features
that can manage user stress. This study creates a more comprehensive model by starting with gamification
elements, perceived playfulness in users, to the decrease in the level of technostress experienced by the
Learning Management System (LMS) users. Mitigated user stress can reduce user resistance and increase the
effectiveness of using the learning management system.

2. LITERATURE REVIEW
2.1. Digital work

Information technology that is driven by the needs of big data tends to be involved in the
collaborative work area. The need for multi-platform interactions and interfaces to meet the need for real-
time feedback on the collaboration [14]. The digital platform contributes to the control system management
and the level of integration between components. The results of using digital platforms build an integrated
environment that is able to share information from one office to another, track every action, determine the
individuals involved and estimate the time needed to carry out a task. Besides, digital platforms differentiate
interactions into information-sharing activities, collaborative activities, and collective activities [15], [16].
Software development with a digital platform is expected to be able to provide a more transparent flow of
information, improve monitoring mechanisms, manage the budgeting process, analyze variants, and measure
performance. This platform also allows integration with other software using the Open API so that the
software can collaborate with various other software.
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2.2. Gamification

In essence, gamification is the application of game mechanisms in a non-game context.
Gamification has been implemented in business, management, marketing, and social media for a long time,
but gamification in education is still an emerging trend [17]. In the context of learning, gamification is
applied in such a way that it does not change learning practices. Previous research has shown several
gamification mechanisms. Codish and Ravid [18] suggests that the feature is classified into a feedback
mechanism and a presentation mechanism. In the feedback mechanism, the gamification features are points,
badges, and rewards, while the presentation mechanism uses a leaderboard and progress bar. Giving awards
in the form of badges in online communities is a mechanism that can influence user behaviors [19]. This
badge is given to a certain symbol of achievement. The user has to do the job up to the target or become an
expert to earn a badge. Thus, badges are valuable things to earn. The reward feature is a way to reflect on
students' achievements and reinforce their sense of competence and progress [12]. Denny [20] found that
students enjoyed earning badges. Badges can indicate their contribution and indicate a strong preference for
displaying them on the interface. Course completion preferences can be linked to the progress bar. Hence,
badges can act as powerful motivators in an educational context.

2.3. Technostress

The development of Information Technology and Communication (ICT) has had a significant
impact on the industrial sector. There is a demand for individuals to keep abreast of technological
developments. This provides exposure in the form of pressure and concern for technology users who then
feel unable to follow or accept technology. There are direct and indirect effects on technostress with a model
of resistance to innovation [2], [21]. Users are expected to realize that the information technology application
has benefits in helping their work. When users have IT awareness, the influence of technostress can be
reduced and can increase user satisfaction in using the application [22], [23]. Technostress is a negative effect
that arises in the process of implementing information technology [24]. The playfulness of gamification
features offers to reduce user stress and tension. Stress caused by information technology may have a
negative impact on technology acceptance or user productivity. An understanding of the learning
management systems becomes crucial in this blended learning era. Gamification leads to a playful condition
thus it can reduce the user tension. This condition will help students to achieve better knowledge transfer in
the learning process.

Moreover, hypotheses of this research are:

H1: Feedback mechanism has a positive effect on the progress bar.

The leaderboard introduces a competitive layer on punctuality [25] and also serves to present
progress or badges earned [18]. The leaderboard is the third most attractive gamification mechanism after
virtual goods and redeemable points [26]. This indicates that there is competition among students on the
individual leaderboard.

H2: Feedback mechanism has a positive effect on the leaderboard

Collection cards from our faculty and staff that students can receive in return for playful interactions
[12]. 'Gamification' focuses on the playfulness nature of humans. This fun gamification feature can make
users excited, boring tasks can be transformed into an interesting playing process [27]. Both the feedback
mechanism and the presentation mechanism lead the user to the perceived playfulness of the system [18].

H3: The application of gamification to learning management system could enhance perceived playfulness
H4: Perceived playfulness could reduce technostress

The feedback mechanism is analyzed for its impact on the presentation mechanism as well as both
mechanisms on playfulness. This study aims to determine the mitigation role of playful conditions offered by
LMS with the gamification feature. Figure 1 shows the conjecture of the variables in the model. In addition,
this study examines the success of implementing this feature to manage user technostress.

Figure 1. Proposed research model
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3. RESEARCH METHOD

The research model was tested using Structural Equation Modeling (SEM). The gamification
mechanism in education was evaluated, and the effect of these features was examined. A quasi-experimental
design was developed to investigate the effect of gamification in the Learning Management System (LMS).
The LMS namely, eLok was the online course platform and Massive Online Open Course (MOOC) with
Moodle for the gamification features. Table 1 contains the gamification features of the Moodle. The sample
of the study was composed of 74 students in the third semester. Students who want to participate must have
taken and passed intermediate accounting courses and actively used the eLok Learning Management System
(LMS) for the past semester. Moddle’s gamification features have been activated in the course, namely “It’s
Accounting!”. The activated Moodle features are shown in Table 1.

Table 1. Moodle features

Gamification

XP Points Earn XP for an activity

Badges Obtained an award for mastering a skill
Level Up! Acquisition of levels based on xp
Leaderboard Ranking board

Progress Bar Mission completion indicator

The implementation process starts with enrollment in the eLok. In the first step, students are asked
to do a pretest quiz. Students cannot continue to another session before working on this pretest. The course
runs for two weeks where students are free to access the material and work on the quizzes that have been
provided. After completing the lesson, students were asked to do a post-test as a form of control in this quasi-
experiment. Participants obtained several benefits after becoming participants in this research, including
gaining access to accounting material, being able to measure skills in quizzes and tests, and having the
opportunity to try gamification features that could be embedded in online learning media. In addition,
students were asked to fill out questionnaires regarding gamification features, perceived playfulness, and
technostress. In this process, students who complete all stages are 60 students.

Technology insecurity and technological uncertainty become irrelevant to the existence of a
collaboration in cyberspace that has become a natural thing. Digital work allows work to be done anywhere
even at home so that technology invasion is certain to occur and is no longer a stressor. 'Zoom fatigue' [9]
which is attached to digital work is often the result of techno-overload and techno-complex. Techno-creators
in the Transaction-Based model [3] can not be fully adopted in the scope of digital work. The construct
which is showed in the Table 2 was analyzed by Smart PLS software. The first stage was algorithm run
which is carried out to assess whether the data meets the assumptions of validity and reliability. This
assessment is done by looking at the outer loading for each question item. In general, the threshold used for
factor analysis with loadings of less than 0.5 should be drop [28]. Then, it is continued by assessing Average
Variance Extracted (AVE), Composite Reliability, and Cronbach's Alpha. Composite reliability in
exploratory research, 0.6 or higher is acceptable and AVE should be 0.5 or higher [29].

Table 2. Operational definition

Constructs Operational definition Items Source
Points Perception of the number of points obtained in online learning media 2 Codish and
Badges Perceptions of badges or badges obtained in online learning media 5 Ravid [18]
Rewards Perception of rewards obtained in online learning media 4
Progress Bars Perception of the status of the progress bars displayed in online learning media 4
Leaderboard Perception of leaderboard status displayed in online learning media 6
Perceived Individual perceptions that explain intrinsic behavior to be motivated 9 Moon and
playfulness Kim [30]
Techno-overload A situation where technology forces users to work faster for a longer duration 5 Ragu-Nathan,
Techno-complexity A situation where technology forces users to spend time and make an effort to 5 etal. [3]

learn it

Furthermore, the bootstrapping stage is carried out to test the path of this research model. The
significance level in the inferential analysis was considered to be .05. The structural model analysis (inner
model) was conducted to determine the relationship between variables, the significance value, and the R-
square value. The structural model analysis in this study consists of 4 equations, namely: 1) The effect of the
feedback mechanism on the progress bar; 2) The effect of the feedback mechanism on the leaderboard;
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3) The effect of all game mechanisms (points, badge, reward, progress bar, and leaderboard) on perceived
playfulness; and 4) The effect of perceived playfulness on technostress users. These equations are as:

PRO = yPOI + yBAD + YREW +¢ (1)
LEA = yPOI +yBAD + yREW + ¢ )
PLA = yPOI +yBAD + YREW +yPRO + yLEA + ¢ 3)
TSR = —yPLA+ ¢ (4)

4. RESULTS AND DISCUSSION

These results are processed data obtained in a quasi-experimental process. The experiment included
75 students. The complete data was 60 and were included in the final analysis in a percentage of 80%.
Participants consisted of 46 females and 14 males aged 18-20 years. Descriptive statistics of the measure’s
value are presented in Table 3.

According to Fornell and Bookstein [31], the convergent validity should satisfy the conditions of
factor loading (L), being significant and larger than 0.5. Factor loading has been checked for all items and
requires removing four question items in the construct of perceived playfulness and the items was presented
in Table 4. Convergent validity examination has been carried out for the existing full models and subsets as
shown in Table 5.

Table 3. Descriptive statistics
Construct Items Min Max Mean _Std. Dev.

Point (POI) 2 5 10 7.85 1.23
Badge (BAD) 4 7 20 13.18 2.56
Reward (REW) 4 10 20 1477 220
Leaderboard (LEA) 6 6 30 2115 4.03
Progress Bar (PRO) 4 12 20 16.32 1.95
Perceived Playfulness (PLA) 5 14 25 18.80 242
Technostress (TSR) 5 8 19 12.38 2.57

Table 4. Factor loading

Construct Items Factor loadings Construct Items Factor loadings
Point (POI) POII 928 Progress Bar (PRO) PROI1 777
POI2 818 PRO2 .897
Badge (BAD) BADI .809 PRO3 .857
BAD2 182 PRO4 730
BAD3 708 Perceived Playfulness (PLA) PLA4 704
BAD4 185 PLAG6 702
Reward (REW) REWI 710 PLA7 .834
REW2 758 PLAS .847
REWS3 .823 PLA9 779
REW4 837 Technostress (TSR) TSR1 715
Leaderboard (LEA) LEAL1 779 TSR2 765
LEA2 126 TSR3 767
LEA3 195 TSR4 125
LEA4 788 TSR5 744
LEAS 876
LEA6 .827

Table 5. Latent variable correlations

Reliability & validity Factor correlations
Construct Composite reliability Cronbach'salpha AVE  BAD LEA PLA POl PRO REW TSR
BAD .85 77 .60 1.00
LEA 91 .89 .64 .68 1.00
PLA .88 .83 .60 11 42 1.00
POI .87 71 77 4l 44 26 1.00
PRO .89 .83 .67 .55 .68 .33 .50 1.00
REW .86 .79 .61 41 49 40 .50 .52 1.00
TSR .86 .80 .55 -18  -14 -31 -33 -8 -31 1.00
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Composite reliability and Cronbach’s Alpha value are above the desired 0.7 indexes and AVE
should be 0.5 or higher. Table 5 illustrates the composite reliability ranged from 0.86 to 0.91 and the
composite reliability was higher than the 0.7 thresholds for each construct. Cronbach’s a is greater than 0.7,
which means that every construct could be considered reliable. The Average Variance Extracted (AVE)
ranged between 0.55 and 0.77. The table showed that the lowest AVE was Technostress at 0.55. Thus,
convergent validity was acceptable [29]. R square values for endogenous latent variables in the structural
model of 0.75 can be described as substantial, 0.50 as moderate, or 0.25 as weak [32]. R Square (R?) to
estimate the explanatory power of the model, where the larger R? indicates the better explanatory power of
the model. The determination of goodness of fit from the inner model evaluation is determined based on the
R-square value (coefficient of determination) of endogenous variables.

0?=1—(1-0.528) (1-0.299) (1 - 0.445) (1 - 0.098)
0*=1—(0.472) (0.701) (0.555) (0.902)
0*=0.834

The calculation result of Q-square predictive relevance of 0.834 shows that 83.4% of the diversity of
endogenous variables can be explained by the model formed. According to Figure 2, the total variance R?
value for the progress bar, leaderboard, perceived playfulness, and technostress were 44.5, 52.8, 29.9, and 9.8
percentage of the variance. Additionally, by examining how the model fits, R? values show that almost 44.5%
of the variance in the progress bar is contributed by point, badge, and reward, meaning that all feedback
mechanism affects the progress bar. The R? values for the leaderboard mean that almost 53% of the variance
is contributed by point, badge, and reward. The result indicates that the model has a medium level of
explanatory level. R? values show that 29.9% of the variance in perceived playfulness is contributed by the
feedback mechanism and presentation mechanism.

Figure 2. Result of the proposed research model

In this study, the structural model, and the relationship between the various aspects of the path
coefficients and test results are shown in Table 6. The equations are as:

PRO = .217POI + .352BAD + .272REW +¢ (5)
LEA = .121POI + .554BAD + .197REW + ¢ (6)
PLA = .034POI — 387BAD + .274REW + .041PRO + .505LEA + ¢ )
TSR = — 313PLA + ¢ (8)
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Table 6. Results of latent variables

Hypothesis T statistics Path coefficients R square

Point - Progress bar 1.822 217*

Badge > Progress bar 2.565 352 445
Reward - Progress bar 2.017 272%*

Point > Leaderboard 0.966 121

Badge - Leaderboard 4.980 S554%x% 528
Reward - Leaderboard 2.056 197*

Point - Perceived playfulness 0.180 .034

Badge > Perceived playfulness 2.258 -.387**

Reward - Perceived playfulness 2.199 274%* 299
Progress bar = Perceived playfulness 0.205 .041%*

Leaderboard = Perceived playfulness 2.545 505%*

Perceived playfulness = technostress 2.806 - 313%%* .098

*p<0.1; ** p<0.05; *** p<0.01

The result showed that point, badge, and reward as the feedback mechanism has a positive effect on
the progress bar (fPOI=217*, fBAD=.352** SREW=.272**), hence supporting H1. The result confirmed
H2b and H2c, badge and reward were found to be predictors of the leaderboard (SBAD=.554%*%*%*
PREW=.197%), while the points (H2a) are not proven. All presentation mechanisms are able to predict
perceived playfulness (SPRO=.041** SLEA=.505**), while the feedback mechanisms that can predict
perceived playfulness are only badge and reward (fBAD=-.387** SREW=.274%*). H3a is not supported.
Furthermore, perceived playfulness was also found to be a predictor of technostress (fPLA=-.313***)_ thus
confirming H4. A higher level of perceived playfulness was associated with a lower level of technostress. As
stated above, not all proposed hypotheses are supported.

Industry and technology trends that make the world of work switch to digital work demand higher
education graduates with digital abilities. Also, the constraints experienced by traditional lectures such as
time, classrooms, the limited number of participants were the reasons for the development of blended
learning. However, the use of technology media in learning raises several problems, such as 'zoom fatigue'
[9] and participant engagement [11]. Gamification is a strategy for managing these two problems. The
simplest 'Gaming' features to build in a Learning Management System (LMS) are the feedback mechanism
and the presentation mechanism. Previous research has found that the two mechanisms can be strong
predictors of perceived playfulness [18]. The control system of the presentation mechanism in the progress
bar is determined by the three feedback mechanisms. Xp points earned by participants will be accumulated,
weighted, and included as a component of task completion. Obtaining badges is closely related to the
achievement of certain mastering skills. Participants who already understand a skill will benefit from doing
quizzes and assignments. Rewards given in the "Level Up!' scheme is the accumulation of scores on quizzes
and assignments. Badges and rewards can be strong predictors for the progress bar.

Nah, ef al. [33] found that the number of experience points gained correlates with the assignment
score and the overall score. Educational Badges are designed as an alternative assessment and award that can
increase learner motivation [34]. Motivated students will complete lectures according to the timeline and
shown in the progress bar. Gamification also makes the learning system more engaging and challenging for
students. Giving badges to students who perform well is an example often done [18]. This will give badge
recipients pride and increase the motivation of other participants. However, it should be underlined that
badges significantly reduce students' perceived playfulness. The methods of using badges vary widely in the
real world of the game, so it is possible that the procedure for obtaining badges on this LMS is not
appropriate.

Time, place, and number of participants that become obstacles to conventional learning can be
solved by e-Learning. Gamification concepts can increase the low level of user involvement in the Learning
Management System (LMS) which makes interactions less optimal [35]. In particular, gamification in the
learning system is an effective way to fix problems related to time constraints and student pressure [8]. Thus,
gamification is able to improve the learning environment to be fun and enjoyable [11]. The build-in
gamification technique in non-game applications has been studied to have a positive impact on users.
Previous research examined the effect of gamification on participant motivation [13], enjoyment [36], and
user engagement [20]. The various positive effects that the participants had had were confirmed. Perceived
playfulness is obtained by course participants after participating in learning using Learning Management
Systems (LMS) media with gamification features. All gamification features are able to give participants
playfulness, except for the point and badge features. Taking quizzes and assignments to earn points and
badges is probably the reason why these two features do not affect. Online activities can provide a favorable
influence on work that students do independently [37]. Students have positive thoughts on gamification and
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they experience increased achievement in learning [38]. Su's research [36] results become a paradigm for
future academic gamification research. De-Marcos, et al. [39] found that gamification plugins used in the
learning management system performed better than traditional e-learning approaches in terms of academic
achievement for practical tasks. It provides evidence that the development and design of gamification
learning content are very important. Gamification makes students feel comfortable when interacting with the
learning management system so that it can reduce stress and tension overusing the system.

5. CONCLUSION

The demand to apply blended learning in higher education raises the issue of increasing the success
of this mixed learning. The intensity of the use of technology can increase student stress and tension. In
addition, there are still doubts about the students' motivation and engagement in the Learning Management
System (LMS). Gamification is a way out for the same case on other platforms, such as business, marketing,
and social media. The research found that the game mechanism implanted in the LMS was able to increase
the playfulness of the participants. Besides, this perceived playfulness can reduce the level of technostress in
students. The use of the gamification feature has proven to increase the benefits of non-game technology.
This study discloses that it can work in learning-related information systems. It becomes an enhancement for
system developers to realize that the game-features should be optimized in an LMS. It not only provides
enjoyment for the students but also able to reduce stress arising from interactions with technology.

The limitation of this study is that the sample is still relatively small. Further research can use the
Massive Online Open Course (MOOCs) media so that a larger sample can be obtained. This research has a
practical impact based on user pleasure which can reduce stress levels, reduce user resistance, and increase
the effectiveness of technology implementation. The software developer should be considered about
technostress factors to increase user acceptance and reduce resistance. System developers should consider
using the gamification feature in their applications.
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