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Abstract: A reduced interest and low motivation in learning amongst vocational students has become
a challenge with many traditional strategies not capable of providing a solution to motivation and
encouraging participation in learning. The use of elements of games in non-recreational environments
(gamification) may be a possible solution, since research indicates an improvement in user experience
and engagement, with possibilities of improved motivation and behavioral results. However not all
studies obtain positive results, the success of gamification is influenced by the design, the sample,
and the context. This study analyzes a gamification design with the most common elements in
three methodological approaches (teacher-centered, student-centered, and mixed) in three different
periods throughout a program of study with vocational training students. The results indicate that
the mixed approach performed worse than the other two. Carrying out a greater number of tasks did
not imply a better result in the subject marks, but rather paying more attention to each task influences
the result positively.

Keywords: gamification; vocational training; higher education; project-based learning

1. Introduction

A major problem schools and educators often encounter today is that many students
lack the motivation and interest to learn. Furthermore, if given the choice, many would
rather play video games than read a book or complete a task [1]. Taking this scenario
into account, different pedagogical innovations have emerged that incorporate the logic of
games, such as gamification and game-based learning.

Aligned with this, the lack of motivation and commitment is a particular problem for
students taking courses at universities or schools [2]. According to the findings of many
studies [3,4], traditional strategies cannot provide a solution to the lack of motivation of
students. Nor can they generate participation in learning [5,6].

Hattie conducted meta-analytical reviews that take into account about 1000 meta-
analyzes of factors affecting student achievement and include approximately 60,000 studies,
some of the studies are based on up to five million students and the overall meta-analysis
covers a total of 245 million students [7,8]. These studies reveal that the individual char-
acteristics of the student, and particularly their intellectual capacity and motivation, are
among the variables that contribute most to academic performance. The loss of student mo-
tivation is one of the most pressing problems that threatens the sustainability of educational
systems today [9].

Gamification

Gamification is defined as the use of game design elements and techniques in contexts
outside the game. Gamification includes a number of game elements such as points, badges,
levels, leaderboards, status, trophies, rewards, and progress bars [10,11]. These elements
are incorporated into tasks to engage, motivate, and reward users to learn new skills or
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change behaviors [1,12]. The general objective is to align intrinsic and extrinsic motiva-
tion activating the commitment and motivation of students to actively participate [13].
Numerous studies highlighted positive learning outcomes as a result of gamification [14],
although research presents mixed results or even negative effects [15].

In recent years, gamification has gained great popularity thanks to its ability to
influence participant behaviors in applying its methods in the most diverse contexts [16,17].
Interest grew exponentially as gamification was introduced in various aspects of life, such
as health management, work, education, and training habits among various areas [18–24].
Little by little, consumers have come to expect that most of the systems they use are
gamified in one way or another [20,25].

The use of gamification in educational settings and contexts is constantly increasing
and encourages a greater frequency of research in this field of knowledge [26]. Gamification
as a teaching medium makes learning processes more enjoyable, while ensuring that
students are receptive to the information received [27,28]. In fact, there is a high level
of interest among education experts to make learning more interesting for students [29].
Although the results of the implementation have not always been positive [30,31].

Gamification has a very important role in the field of education, it enables learning
process to be a more motivating and enjoyable experience. In this way, greater receptivity
to the information provided to students is achieved [27,28]. Greater motivation improves
learning outcomes and encourages students to continue delving into a specific topic [32,33].
If the material provided does not stimulate students, then learning may not be effective [34].
Motivation stimulates the desire to learn and facilitates learning activities [35]. Overall,
the results of empirical studies show that gamification improves user experience and
engagement, motivation, and behavioral outcomes [10,11,36–38]. A gamified system
can bring benefits such as broader participation, long-term commitment, and academic
success [39]. The main reasons for implementing gamification are due to its potential to
motivate and enhance positive behavior [18].

2. Previous Studies

Gamification emerges as a relevant approach to motivate content development and
student participation in the classroom [36,40]. Gamification studies have reported im-
provements not only in student motivation and engagement, but also in their learning
achievement. The principle of “challenge” in a gamified system makes a significant
contribution to positive learning achievements [41]. According to Ardilla-Muñoz [42],
gamification in education brings benefits such as: greater control and monitoring of the
actions carried out by students; evaluative activities lose their punitive character; the
teaching-learning relationship is characterized by competitiveness and cooperation; and
promoting problem-based and discovery learning.

Some studies have indicated that motivation is an important predictor of student aca-
demic performance and influences the effort and time a student dedicates to
learning [41,43–49]. Other studies have reported mixed results, some positive effects with
different effect sizes [50,51], other adverse effects on student test scores [52], and others
reported no effects at all [53]. Several studies have shown that the addition of game mechan-
ics (such as badges, levels, and leader boards) has positive effects on student engagement.
However, critics have argued that this increased participation is due to extrinsic motivation,
not intrinsic motivation; where students complete an assignment simply to earn a badge
and not for the satisfaction of gaining new knowledge and skills [30,31].

Hamari et al. [18] found that most studies implementing gamification in learning
contexts resulted in positive changes in engagement. The gamification process can have
different effects on different participants including schoolchildren, university students,
doctoral students, or others, indicating that its effects on different samples should be
investigated [54]. The effects of gamification are linked to the target audience and con-
text [11,15,20,38,55] and gamification results vary according to the topic and the field of
application [38,41].
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Dicheva et al. [36] conducted a mapping study of gamification in education that inves-
tigated current empirical research on its implementation. They found promising results but
most empirical studies did not provide a rigorous evaluation, therefore making it difficult
to understand the reasons behind the positive or negative results. Consequently, they sug-
gest that more empirical studies are needed to investigate the motivating effects of using
single-game elements in different educational contexts and for specific types of students.
Researchers generally agree on the need for stronger empirical results [15,20,21,38,56,57]. A
general review of the publications studying the use of gamification in higher educa-
tion show that most studies published were activities of short duration, no more than
3 weeks [15,58,59]. Dichev and Dicheva [55] reached a similar conclusion in their review
where they argue that there is not enough evidence to support the benefits of long-term
gamification in educational contexts.

This study aims to complete this need and contribute to the field of knowledge
regarding gamification. The project studied a sample of vocational training students with
a specific gamification design for a full year analyzing a methodological approach each
quarter (teacher-centered, student-centered, and mixed). The research question was based
on which methodological approach of the three proposed, together with gamification,
achieves better participation and better learning results amongst the participants.

3. Method

Throughout a full academic year, a gamified experience was developed with dual
vocational students; the idea was to compare how different methodologies affected student
learning in a gamified environment.

3.1. Sample

The students in the sample were between 18 and 22 years old, except for one student
over the age of 30. All the students were taking their first year of dual vocational training in
a cycle of the computer science branch, specifically in administration of computer systems
in network or in multiplatforms and web development. These students came from different
fields: from high school, from intermediate vocational training, from the university and
from the labor market. This type of dual vocational training in Madrid consisted in 1 year at
the school complemented with 9 months in a company. In this study the students expended
their time entirely in the high school.

The course began with 60 students enrolled, of whom 44 attended the first week. After
several dropouts throughout the course, the experience finally ended with 37 students.
The main cause of the initial dropouts was the lack of understanding of what the learning
program would be like, and typically dropouts that occurred throughout the course were
due to offers of employment and not being able to continue teaching face-to-face. The
reasons for the dropouts were personally alleged by the students to the tutor, in this case
one of the researchers. Of the 37 students who finished the course, four were women and
33 were men. Although the number of women was small, all of them completed the course.

3.2. Design

The ‘learning program experience’ was made up of three time periods of 3 months
duration. The first 3 month section was based on teaching content about hardware with
a methodology focused on the teacher (where the teacher explained the content and the
tasks consisted of reading documentation and answering theoretical questions). During the
second 3 months basic knowledge of operating systems was taught, using a methodology
that combined theoretical sessions and practical exercises (where the teacher explained the
content and the tasks consisted of doing small practical exercises). During the final 3 month
period a project-based learning (PBL) [60] methodology was used to deliver content on
networking and administration of operating systems focusing mainly on servers (where the
students had to carry out a project configuring a series of network elements and servers).
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The students belonged to two different class groups, they had the same teacher and
exactly the same tasks in the first and second 3 month section of the ‘learning program
experience’. In the third and final 3 month period, due to the obligation to cover a defined
agenda in each group, the two groups performed the same types of tasks, but about
different contents. The projects for the third 3 month period were slightly different. A total
of 17 students focused on the configuration of network elements for their project, while
the other 20 students focused on the configuration of network servers. In both groups, the
instructor was the same person and one of the researchers.

The gamification designed for this research study used the GameMo plug-in [61]
that allows expanding the possibilities in Moodle. The following elements were used as
explained below:

• Badges: They were given when a certain task was completed, a certain task list was
completed, one of the sections of the subject was passed, and when the entire course
was completed.

• Points: For each completed task, a certain number of points were awarded, the amount
of points per task depended on the difficulty and the estimated time to complete it.
As the course progressed, the points awarded for the tasks increased.

• Levels: A total of 20 levels were created, you started at level 1 and after achieving
a certain number of points you went to the next level. The difference in points for
leveling up was greater as you were leveling up.

• Leaderboard: It showed the points of all the students, the level, the profile image, the
name, and the progress bar of the current level. You could consult the daily, weekly,
monthly, or total rank.

• Blocked content: To unblock access to certain tasks, it was essential to have completed
one or more previous tasks.

• Time limit: Specific dates were established to finish the course assignments, after the
expiration date access to the task was closed.

• Feedback: When completing the tasks, the students received an automatic message
informing about the event.

• Progress bar: Students could see the progress bar of their current level and the score
they had, in addition to showing the percentage completed in the overall course.

3.3. Methodology

Each user activity on the Moodle platform was stored with the date, user, and action.
These records were used to track student navigation; they served to detect on what hours
and on what days students accessed the resources, thus helping to compare the effect on
the activity according to the methodology adopted.

The Moodle activity recorded detailed interactions but not if the students were in the
same session or if they were paying attention to the content. In order to evaluate the time
spent in a student session, we considered the time between access and the last click of the
session, establishing 60 min as the maximum time between clicks on the web within the
same session. This time was chosen because normally if a student left the session it took
at least several hours until they reconnected. It may seem like a very long time, but the
values did not change in allocating less minutes. Consequently the time spent per student
could be counted approximately.

Other data collected included the number of tasks completed and the grade of each
task. At the end of the ‘learning program experience’ all necessary records were down-
loaded and analyzed in detail. Additionally, one of the authors was the professor of the
subject, so there was also a direct observation in the face-to-face classes.

4. Results

The learning program experience was carried out over a full year in vocational educa-
tion training which was divided into three periods: T1 (64 days) in which mainly theoretical
classes and theoretical tasks were used, T2 (102 days) in which theoretical and practical
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tasks were mixed and T3 (55 days) in which they carried out only practical tasks using the
PBL methodology.

4.1. Activity Generated

Figure 1 shows the activity that the students generated during the three periods. This
activity reflects the number of interactions that took place in the virtual classroom used
during the course. We can see that in general, more records were produced in the first
period, in the second they decreased slightly and in the third there was a more extensive
decrease. However, the evolution of the activity generated by the four females who
participated in the learning program experience increased every period. Due to the small
number of female participants, this trend was not evidenced in the global average.
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Figure 1. Activity by period.

What was previously demonstrated did not fully reflect the activity, since T1 was
64 days long, T2 timeframe was 102 days and the third period only 55 days. In Figure 2 we
analyze the average time per day in each time period. In this case, the first period T1 reflected a
greater activity per day in men and women, in the second period it reflected a significant decrease
in activity per day and in the third period there was a rebound in activity.
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The activity of the students regardless of gender was carried out mainly on weekdays,
with Monday and Thursday being the busiest days in all periods. The change of activities
did not produce any alteration in the habits of the students. What stands out is that on
Fridays and weekends the students reduced their activity significantly. Figure 3 shows the
average activity in each period by day of the week.
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As in the activity generated by day of the week, students recorded similar peaks
per hour of the day regardless of the period. Figure 4 shows the daily activity per hour
generated in each period. We can see that the main activity was recorded in the afternoon
which coincided with the class attendance schedule at the institute, which ran from 3:00 p.m.
to 9:00 p.m. In the mornings between 9:00 a.m. and 1:00 p.m. there was a certain activity of
the students, although it was much lower than that generated in the afternoon.
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4.2. Tasks

To analyze in more depth the work carried out by the students, the percentage of
activities completed, the time dedicated per task, the grade obtained in the final exam and
the average grade of the tasks were obtained (scale 1 to 10). Table 1 shows the values.
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Table 1. Tasks, dedication, and qualifications in each period.

% Completed Tasks Avg Tasks Grade Avg Exam Grade Time per Task (min)

T1 78.62 86.96 6.15 77.00
T2 79.17 82.53 4.51 23.75
T3 86.92 89.95 6.17 76.17

The percentage of tasks completed by students hardly varied between the first and
second period, although in the third period it was slightly higher. If we observe the grades
obtained in the tasks, the exam grades, and the dedication of time per task, we see that all
the values were lower in the second period and similar between the first and third period.
Table 2 shows the p-value obtained in the t-test when comparing the different periods.

Table 2. t-test of completed tasks, dedication, and grades.

% Completed
Tasks

Avg Tasks
Grade

Avg Exam
Grade

Time per Task
(min)

T1 vs. T2 0.90 0.11 0.002 >0.001
T1 vs. T3 0.10 0.28 0.960 0.94
T2 vs. T3 0.11 0.02 0.002 >0.001

Considering that a p-value less than 0.05 in the t-test indicates significant differences,
we note that there was no significant difference between the periods in the percentage of
tasks completed. Between the first and the third period there was no significant difference
in the values. It stands out that the second period had a significant difference with the
other periods in the grade, the average grade of the exam and the average dedication to
each task. There was also a significant difference between the second and third period in
the average grade of the tasks.

Table 3 shows the Pearson correlation coefficient between the grade of the tasks and
the grade of the exam, between the grade of the exam and the average dedication per task
and between the average rating of the tasks and dedication.

Table 3. Pearson correlation coefficient between tasks grade, exam, and dedication.

Tasks Grade vs.
Exam Grade

Exam Grade vs.
Dedication

Tasks Grade vs.
Dedication

T1 −0.53 −0.01 0.26
T2 −0.13 0.28 −0.09
T3 0.10 0.39 −0.21

We observe that in the first period the grade of the tasks was inversely related to that
of the exam, the grade of the exam was not correlated with dedication and that the grade
of the tasks was positively related to dedication. In the second period, the exam grade was
positively correlated with dedication, the grade of the tasks and dedication were hardly
related, as was the grade of the tasks with the exam. In the third period, the exam grade
was related to dedication, the task grade was inversely related to dedication, and the task
grade was almost unrelated to the exam grade.

5. Analysis

The main student activity took place between the weekdays, specifically during school
hours, while during the weekends participation decreased significantly. It should be noted
that the students had classes from Monday to Friday, so this could explain the decrease
in activity at the weekend. In the first two periods, the highest activity on Monday may
be because after a few days of little activity the students carry out the tasks accumulated
since the previous Friday. After a peak of work on Monday and Tuesday, on Wednesday
the students relax and therefore on Thursday they have accumulated work again. This
behavior cannot be related to the design of the ‘learning program experience’, but it could
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be due to the workload of other subjects throughout their course. In the third trimester
with the ABP methodology there is a peak of work on Mondays that decreases throughout
the week, possibly because on Monday the students consult the tasks to be carried out
and they plan their work until Friday, it does not mean that they work less, rather they
navigate less on the platform. Therefore, the implemented gamification design did not
work for students to work more in their free time and it did not work for students to work
consistently every day.

In the first period, a high volume of participation was detected with a teacher-centered
methodology, it is possible that part of these good results are due to the novel effect of
the course. In this period, a percentage of tasks completed is recorded at 78.62%, very
similar to that of the second period, 79.17%. However, the dedication per task with 77 min
contrasts with the dedication of 23.75 min per task in the second period. Due to the fact
that the grade in the tasks carried out does not have significant differences between the
first and second period, the only possible explanation for the great difference in the final
grade of the exam for both periods is the dedication time per task.

The third period with a student-centered methodology obtains values in terms of
activity, dedication per task, percentage of tasks completed, grade per task and final grade
similar to those of the first period. This reaffirms that the difference in the final exam grade
with the second period is due to not paying enough attention to the tasks, although a direct
relationship could not be found using the Pearson correlation coefficient.

Observing the correlations in Table 3, the second period with a theoretical-practical
methodology was always found between the other two periods. In the first theoretical
period, the dedication in the virtual classroom was not related to the exam grade, while in
the more practical methodologies they are related in a positive way. Greater dedication
was positively related to the rating of tasks in the first period and neutrally in the second
and negatively in the third. Therefore, in our case a greater dedication has implied better
marks in the exam under a practical methodology, but it is not related to the qualification
in the theoretical methodology. Greater dedication reflected better grades in theoretical
tasks, but worse in practical tasks, it is possible that a student who spends a lot of time on
practical tasks is due to lower skill and therefore grades suffer.

6. Discussion

Although the literature has evidenced that gamification has an important position in
education [14] there is still little effective guidance on how to combine different gamification
functions in different educational contexts to improve learning performance [11,20,38].
In reviews on gamification applied to education [36] it is suggested that more empirical
studies are needed on the use of game elements in contexts and relative to specific student
type. For this reason, we studied the activity of a sample of vocational students throughout
a full year applying three different methodological approaches.

The study evaluated students during a period of three months duration in order to
complement previous research that did not exceed 3 weeks in duration [15,58,59]. Apart
from analyzing different teaching methods, it sought to support the benefits of the use of
gamification in a long-term educational contexts, an area still to be studied according to
Dichev and Dicheva [55].

The results of the first and third 3 month time period were positive corresponding
to other research [41,43–49]. The second 3 month period did not obtain positive results,
similar to the work of Buckley and Doyle [15] and De Marco et al. [52]. These data reinforce
the idea that the effects of gamification are undeniably and significantly linked to the
educational context [11,15,20,38,55].

These findings are of interest to an area of growing interest in education-adaptive
teaching. Adaptive teaching is an educational method that uses computer algorithms and
artificial intelligence to orchestrate the interaction with the student, and offer personalized
resources and learning activities to address the unique needs of each student [62]. The
findings in this paper between the dedication of the students and the grade obtained in
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practical or theoretical tasks will be useful for the investigation of adaptive teaching by
establishing certain parameters for the decision-making of its algorithms.

Limitations

This study originates in the discussion about the benefits of the use of gamification
but focuses on finding out which methodological approach of the three proposed works
best in a design of a specific gamified course in vocational training students. As men-
tioned in other studies, the effects of gamification are linked to the target audience and
context [11,15,20,38,55] consequently results obtained may vary if the sample of students
or the application context is changed. In long-term experiences, it must be considered that
the context may undergo changes. The number of female participants in the sample is very
small, so the information on Figures 1 and 2 should be verified in future studies. As for
future work, the study can be replicated with students at post-primary or university level,
or with students in another subject discipline. Evaluating different gamification designs
with different approaches may be more advisable, along with evaluating which should be
avoided in specific student contexts and samples.

Additionally, to confirm that the improvement in the third period is due to the com-
bination of gamification and PBL, it would be necessary to replicate the study with non-
gamified students. In our case, the data of all the students in the third period have been
shown together despite the fact that the final task was a little different, it could be checked
whether by changing the content had any adverse effect.

7. Conclusions

This study was concerned with the analysis of student behavior in a gamified learning
experience using different approaches to learning. The results obtained in the activity
generated by the participants in this study demonstrate that the greatest activity occurred
during school hours. Most of the accesses occurred on Mondays and Thursdays, high-
lighting a very low activity on weekends. The implemented gamification design did not
motivate the students to work more in their free time, and it did not work for students to
work consistently every day.

The first theoretical period began with good participation data on the platform, pos-
sibly due to the novel effect. In the second theoretical practical period, the number of
interactions per day was significantly reduced and in the third mainly practical period,
part of the participation lost in the second period was recovered, without reaching the
data obtained at the beginning of the course. Therefore, it was determined that the PBL
methodology produces good results in terms of student participation in the proposed
gamification design.

We note in this gamified design that the percentage of tasks completed is not related to
the grades of the tasks or the final learning result. The grades in the first and third period
in which the dedication per task was higher than in the second period, as well as the grades
in the tasks and in the final exam, after applying the Pearson correlation coefficient with
the data obtained, we cannot affirm that there is such a relationship. Therefore, future
work related to this study will be conducted with a larger sample and with a control group
to analyze if such a relationship really exists, verifying the methodological approaches
studied in different samples of students and in other gamification designs.

Although the objective of this study was the analysis of behavior in a gamified ‘learn-
ing program experience’ using different approaches, the correlations between dedication
and grades provide a new way of studying the prediction of students’ grades related t their
behavior and methodology used.

Author Contributions: Conceptualization, M.G.-I. and R.H.-N.; methodology, M.G.-I.; software,
M.G.-I.; validation, M.G.-I., R.H.-N. and C.C.; formal analysis, M.G.-I.; investigation, M.G.-I.; re-
sources, M.G.-I.; data curation, M.G.-I.; writing—original draft preparation, M.G.-I.; writing—review
and editing, C.C.; visualization, M.G.-I.; supervision, R.H.-N.; project administration, R.H.-N.; fund-
ing acquisition, R.H.-N. All authors have read and agreed to the published version of the manuscript.



Information 2021, 12, 300 10 of 12

Funding: This research was funded by in part by the Ministerio de Economía y Competitividad under
Grant TIN2015-66731-C2-1-R, in part by the Rey Juan Carlos University under Grant 30VCPIGI15, in
part by the Madrid Regional Government, through the project e-Madrid-CM, under Grant P2018/TCS-
4307, and in part by the Structural Funds (FSE and FEDER).

Data Availability Statement: All dataset is available and can be requested from the authors.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Zichermann, G.; Cunningham, C. Gamification by Design; O’Reilly Media: Sebastopol, CA, USA, 2011.
2. Adukaite, A.; van Zyl, I.; Er, S.; Cantoni, L. Teacher perceptions on the use of digital gamified learning in tourism education: The

case of South African secondary schools. Comput. Educ. 2017, 111, 172–190. [CrossRef]
3. Bouwmeester, R.A.; de Kleijn, R.A.; Berg, I.E.V.D.; Cate, O.T.T.; van Rijen, H.V.; Westerveld, H.E. Flipping the medical classroom:

Effect on workload, interactivity, motivation and retention of knowledge. Comput. Educ. 2019, 139, 118–128. [CrossRef]
4. Lo, C.K.; Hew, K.F. A comparison of flipped learning with gamification, traditional learning, and online independent study: The

effects on students’ mathematics achievement and cognitive engagement. Interact. Learn. Environ. 2020, 28, 464–481. [CrossRef]
5. Ortiz-Rojas, M.; Chiluiza, K.; Valcke, M. Gamification through leaderboards: An empirical study in engineering education.

Comput. Appl. Eng. Educ. 2019, 27, 777–788. [CrossRef]
6. Vieira, M.E.S.; López-Ardao, J.C.; Fernández-Veiga, M.; Rodríguez-Pérez, M.; Herrería-Alonso, S. An open-source platform for

using gamification and social learning methodologies in engineering education: Design and experience. Comput. Appl. Eng. Educ.
2016, 24, 813–826. [CrossRef]

7. Hattie, J. Visible Learning: A Synthesis of Over 800 Meta-Analyses Relating to Achievement; Routledge: Abingdon, UK, 2008.
8. Hattie, J. Visible Learning for Teachers: Maximizing Impact on Learning; Routledge: Abingdon, UK, 2012.
9. Littledyke, M.; Manolas, E.; Littledyke, R.A. A systems approach to education for sustainability in higher education. Int. J. Sustain.

High. Educ. 2013, 14, 367–383. [CrossRef]
10. Deterding, S.; Dixon, D.; Khaled, R.; Nacke, L. From game design elements to gamefulness: Defining gamification. In Proceedings

of the 15th International Academic MindTrek Conference: Envisioning Future Media Environments, Tampere, Finland, 28–30
September 2011; pp. 9–15.

11. Seaborn, K.; Fels, D.I. Gamification in theory and action: A survey. Int. J. Hum. Comput. Stud. 2015, 74, 14–31. [CrossRef]
12. Deterding, S. Gamification: Designing for motivation. Interactions 2012, 19, 14–17. [CrossRef]
13. Mishra, R.; Kotecha, K. Students engagement through gamification in education gamifying formative as-sessment. J. Eng. Educ.

Transform. 2017. [CrossRef]
14. Barna, B.; Fodor, S. An Empirical Study on the Use of Gamification on IT Courses at Higher Education. In Advances in Intelligent

Systems and Computing; Springer Science and Business Media LLC: Berlin, Germany, 2017; pp. 684–692.
15. Buckley, P.; Doyle, E. Individualising gamification: An investigation of the impact of learning styles and personality traits on the

efficacy of gamification using a prediction market. Comput. Educ. 2017, 106, 43–55. [CrossRef]
16. Botha-Ravyse, C.; Lennox, A.; Jordaan, D. Lessons learned from gamification of a learning experience: A case study. South. Afr. J.

Res. Sport Phys. Educ. Recreat. 2018, 40, 23–40.
17. Gartner. More than 50 Percent of Organizations that Manage. Innovation Processes Will Gamify those Processes; Press Release, Gartner

Inc.: Stanford, CT, USA, 2011.
18. Hamari, J.; Koivisto, J.; Sarsa, H. Does Gamification Work? A Literature Review of Empirical Studies on Gamification. In

Proceedings of the 7th HI International Conference on System Sciences (HICSS), Waikoloa, HI, USA, 6–9 January 2014; pp.
3025–3034.

19. Dicheva, D.; Irwin, K.; Dichev, C. OneUp: Engaging Students in a Gamified Data Structures Course. In Proceedings of the 50th
ACM Technical Symposium on Computer Science Education, Minneapolis, MN, USA, 27 February–2 March 2019; Association for
Computing Machinery (ACM): New York, NY, USA; pp. 386–392.

20. Koivisto, J.; Hamari, J. The rise of motivational information systems: A review of gamification research. Int. J. Inf. Manag. 2019,
45, 191–210. [CrossRef]

21. Morschheuser, B.; Hamari, J.; Koivisto, J.; Maedche, A. Gamified crowdsourcing: Conceptualization, literature review, and future
agenda. Int. J. Hum. Comput. Stud. 2017, 106, 26–43. [CrossRef]

22. Fraser, G.; Gambi, A.; Kreis, M.; Rojas, J.M. Gamifying a Software Testing Course with Code Defenders. In Proceedings of the 50th
ACM Technical Symposium on Computer Science Education, Minneapolis, MN, USA, 27 February–2 March 2019; Association for
Computing Machinery (ACM): New York, NY, USA; pp. 571–577.

23. Warmelink, H.; Koivisto, J.; Mayer, I.; Vesa, M.; Hamari, J. Gamification of the work floor: A liter-ature review of gamifying
production and logistics operations. In Proceedings of the 51st Annual Hawaii International Conference on System Sciences
(HICSS51), Waikoloa Village, HI, USA, 3–6 January 2018; pp. 1108–1117.

24. De Pontes, R.G.; Guerrero, D.D.S.; De Figueiredo, J.C.A. Analyzing Gamification Impact on a Mastery Learning Introductory
Programming Course. In Proceedings of the 50th ACM Technical Symposium on Computer Science Education, Minneapolis, MN,
USA, 27 February–2 March 2019; Association for Computing Machinery (ACM): New York, NY, USA; pp. 400–406.

http://doi.org/10.1016/j.compedu.2017.04.008
http://doi.org/10.1016/j.compedu.2019.05.002
http://doi.org/10.1080/10494820.2018.1541910
http://doi.org/10.1002/cae.12116
http://doi.org/10.1002/cae.21746
http://doi.org/10.1108/IJSHE-01-2012-0011
http://doi.org/10.1016/j.ijhcs.2014.09.006
http://doi.org/10.1145/2212877.2212883
http://doi.org/10.16920/jeet/2017/v0i0/111751
http://doi.org/10.1016/j.compedu.2016.11.009
http://doi.org/10.1016/j.ijinfomgt.2018.10.013
http://doi.org/10.1016/j.ijhcs.2017.04.005


Information 2021, 12, 300 11 of 12

25. Sgueo, G. Is Gamification Making Cities Smarter? Ius Publicum Network Review. 2019. Available online: https://ssrn.com/
abstract=3315373 (accessed on 14 January 2019).

26. Furdu, I.; Tomozei, C.; Kose, U. Pros and cons gamification and gaming in classroom. Brain Broad Res. Artif. Intell. Neurosci. 8
2017, 2, 56–62.

27. Rosas, R.; Nussbaum, M.; Cumsille, P.; Marianov, V.; Correa, M.; Flores, P.; Graua, V.; Lagos, F.; López, X.; López, V.; et al. Beyond
Nin-tendo: Design and assessment of educational video games for first and second grade students. Comput. Educ. 2003, 40,
71–94. [CrossRef]

28. Torres, M.; Macedo, J. Learning Sustainable Development with a New Simulation Game. Simul. Gaming 2000, 31,
119–126. [CrossRef]

29. Pikos, A.; Olejniczak, T. Gamification in Education: “American Dream” Game. In Translational Systems Sciences; Springer Science
and Business Media LLC: Berlin, Germany, 2016; pp. 147–156.

30. Mekler, E.D.; Brühlmann, F.; Tuch, A.N.; Opwis, K. Towards understanding the effects of individual gamification elements on
intrinsic motivation and performance. Comput. Hum. Behav. 2017, 71, 525–534. [CrossRef]

31. Ding, L.; Kim, C.; Orey, M. Studies of student engagement in gamified online discussions. Comput. Educ. 2017, 115,
126–142. [CrossRef]

32. Keller, J.M. Development and use of the ARCS model of instructional design. J. Instr. Dev. 1987, 10, 2–10. [CrossRef]
33. Keller, J.M. IMMS: Instructional Materials Motivation Survey; Florida State University: Tallahassee, FL, USA, 1987.
34. McKeachie, W.J.; Svinicki, M.D. McKeachie’s Teaching Tips: Strategies, Research, and Theory for College and University Teachers, 14th

ed.; Wadsworth: Belmont, CA, USA, 2006.
35. Green, M.; Sulbaran, T. Motivation assessment instrument for virtual reality scheduling simulator. In Proceedings of the E-Learn:

World Conference on E-Learning in Corporate, Government, Healthcare, and Higher Education, Honolulu, HI, USA, 13–17
October 2006; pp. 45–50.

36. Hakulinen, L.; Auvinen, T. The Effect of Gamification on Students with Different Achievement Goal Orientations; IEEE: Piscataway, NJ,
USA, 2014; Volume 18, pp. 9–16.

37. Hamari, J. Do badges increase user activity? A field experiment on the effects of gamification. Comput. Hum. Behav. 2017, 71,
469–478. [CrossRef]

38. Hanus, M.D.; Fox, J. Assessing the effects of gamification in the classroom: A longitudinal study on intrinsic motivation, social
comparison, satisfaction, effort, and academic performance. Comput. Educ. 2015, 80, 152–161. [CrossRef]

39. Lonka, K.; Ahola, K. Activating instruction: How to foster study and thinking skills in higher education. Eur. J. Psychol. Educ.
1995, 10, 351–368. [CrossRef]

40. Villalustre, L.; del Moral, M.E. Gamitication: Strategies to optimize learning process and the acquisition of skills in university
contexts. Digit. Educ. Rev. 2015, 27, 13–31.

41. Sánchez-Martín, J.; Cañada, F.C.; Dávila-Acedo, M.A. Just a game? Gamifying a general science class at university. Think. Ski.
Creat. 2017, 26, 51–59. [CrossRef]

42. Ardila-Muñoz, J.Y. Supuestos teóricos para la gamificación de la educación superior. Magis Rev. Int. De Investig. En Educ. 2019, 12,
71–84. [CrossRef]
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