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Virtual teaching modalities urgently implemented during the Covid-19 pandemic require
strategies to motivate students to participate actively in higher education. Our study found
that gamification using a reward-based system is a strategy that can improve the educational
experience under exceptional circumstances. This article reports the results of two gamified
undergraduate courses (Calculus and Development of Transversal Competencies) designed
with a reward system. The results derived from analyses of online surveys, the final grades,
and their correlations revealed that gamification helped motivate students to participate
actively and improved their academic performance, in a setting where the mode of instruction
was remote, synchronous, and online. From the results we conclude that gamification favours
the relationship between attention, participation, and performance, while promoting the
humanisation of virtual environments created during academic confinement.

Implications for practice or policy:

e Gamification using a reward-based system promoted active class participation and
improved student performance after the transition from face-to-face to virtual instruction
required as a result of the global pandemic.

e Systemic recognition in a reward-based system improved the participants' emotional
states, reducing their anxiety and the feeling of isolation caused by the pandemic, and
leading to student engagement with .

e Gamification works as an accompaniment for students to help the increasement of
teacher-student and student-student interactions.

Keywords: gamification, game rewards, motivation, innovative education, academic
confinement

Introduction

The Covid-19 pandemic has caused terrible damage worldwide, not only to people's health but also to
economies, politics, and society (Arnove, 2020). This situation impacted universities as some countries
closed facilities, forcing instruction to migrate to the online mode almost overnight. The abrupt changes
caused by the pandemic have significantly affected students at all educational levels. Under these
circumstances, educators must develop the best educational environments for meaningful learning to
remedy the academic lag from the Covid-19 pandemic (American Psychological Association [APA], 2020;
Daniel, 2020). With this in mind, we transferred the gamification strategy used in our face-to-face
instructional modality to a synchronous online environment using the Zoom platform. The purpose of this
article is to show how gamification with a reward-based system has played an essential role during the
Covid-19 pandemic to attract student attention, engagement, and motivation in the teaching-learning
process. Additionally, without knowing when and how students and teachers will return to the classroom,
we developed this proposal as an alternative for teachers and researchers who seek to improve students
well-being as they take their courses.

Literature review
Gamification for active learning

Recent educational trends reveal that educators favour active learning, where the student is the center of
the learning process (Tharayil et al., 2018). Thus, several studies argue that active learning moves students
from memorisation to a more meaningful learning experience (Aji & Khan, 2019). Freeman et al. (2014)
show that students exposed to active learning have less risk of failing or dropping out than students who
take classes under traditional instruction. Students tend to get better grades when teachers avoid
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distractions, set clear learning goals, and provide opportunities for interaction in safe spaces for students to
ask questions (Lagubeau et al., 2019). Although designed to improve learning, teaching methodologies
alone, such as problem-based learning, collaborative learning, and project-based learning (Davis &
McPartland, 2012), do not end apathy, lack of commitment, and the inattention of students (Gomez-Chacon,
2000; Rincon-Flores, Lopez-Camacho et al., 2020). The intended improvements must align with
methodologies that involve students' engagement to educational strategies (Rojas-Lo6pez et al., 2019).

According to Hamari et al. (2016), immersing students in activities promotes their engagement with
learning. For other authors (Gruman et al., 2010; Looyestyn et al., 2017), commitment (engagement) is the
amount of energy applied to actions and tasks' completion. Skinner and Belmont (1993) define engagement
as the passion for developing and completing assigned learning activities. In other words, positive impulses
drive the accomplishment of a task.

Moreover, students can have three types of participation: behavioural, cognitive, and emotional (Fredricks
et al., 2004). Behavioural participation in a class results from the student's positive attitude. Cognitive
participation involves the willingness to think and understand a topic or concept. It requires self-regulation
(Deci & Ryan, 2008). Finally, with emational participation, the student reacts to the feelings experienced
in class. Emotional participation displays are happiness, apathy, anxiety, interest, or boredom.

In the 1990s, Csikszentmihalyi (1990) developed the flow theory, where the student is absorbed by doing
some activity that they enjoy. Using this approach, Csikszentmihalyi found that people immersed in activity
experience joy and a sense of success (Admiraal et al., 2011). Therefore, this flow leads to engagement
with learning and a positive learning experience (Hamari & Koivisto, 2015; Hou & Li, 2014; Sailer et al.,
2017; Tsai etal., 2016). Attention is the ability to stay focused on an object or thought for a specified period
(Korving et al., 2016). Posner et al. (1980) describe three attention processes: alertness, spatial orientation,
and executive attention. In an adult, achieving an efficient state of attention implies developing and
coordinating perceptions, strengthening neural connections, and interacting supported by memory
processes (Amso & Scerif, 2015). Through didactic strategies, it is possible to trigger commitment.
Additionally, well-managed steadfastness and flow can drive intrinsic or extrinsic motivation, which
correlates with autonomy and external regulation (Alsawaier, 2018; Deci & Ryan, 2008; Topirceanu, 2017).
Our reflections on the gamification strategy we employed align with these ideas. When developing a class,
gamification is an effective educational strategy to promote student attention and engagement.

Gamification also enhances active learning. Studies worldwide show that gamification is a strategy to
increase student participation (Borras-Gene et al., 2016; Freudmann & Bakamitsos, 2014; Hamari &
Koivisto, 2015; Kyewski & Krédmer, 2018). It is used in business (Herzig et al., 2015; Robson et al., 2015;
Saputro et al., 2019), government (Hassan & Hamari, 2020), health (Buchem et al., 2015; Garett & Young,
2019; Magafa-Valladares et al., 2018), and education (Dominguez et al., 2013; Hanus & Fox, 2015;
Rincon-Flores, Mena et al., 2020; Rojas-Lopez & Rincon-Flores, 2018; Santos-Guevara & Rincon-Flores,
2020). Gamification employs game elements in contexts that are not typically games (Deterding, 2015) to
boost intrinsic and extrinsic motivation in various ways. Extrinsic motivation can result from a reward
system, while challenges produce intrinsic motivation (Rincon-Flores et al., 2018; Rojas-L6pez et al., 2019;
Surendeleg et al., 2014 ). Thus, game elements and experiences designed in the learning methodologies in
any field of study define gamification. The student also develops transversal competencies and attitudes
through gamification, such as collaboration, self-regulated learning, and creativity (Caponeto et al., 2014;
Dichev & Dicheva, 2017). In gamified learning, rules, emations, and social roles are part of the experience
(Lee & Hammer, 2011) and are essential aspects of the educational process.

Rewards for the win!

While self-regulation theory explains the correlations of intrinsic motivation, autonomy, competence, and
socialisation (Deci & Ryan, 2008), extrinsic motivation defines external regulation, introspection,
identification, and integration (Topirceanu, 2017). Engagement and flow influence motivation, both,
intrinsic and extrinsic, since behavioral changes are triggered when various educational strategies are
designed to generate commitment (Alsawaier, 2018). Therefore, reward-based systems in gamified classes
play a vital role in player motivation to act and become engaged with learning (Rodriguez & Santiago,
2015; Werbach & Hunter, 2012). Reward-based systems are designed to recognise participants'
achievements through tangible or virtual goods, for example, Starbucks' accumulated stars that customers
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can exchange for prizes (Xin et al., 2018). Thus, participants seek a benefit after completing a specific task
or activity because they are motivated by a tangible gift, treat, or competition (Frost et al., 2015; Park et al.,
2019). The rewards or changes in the participants' attitudes (Zimmerling et al., 2019) can be internally
satisfying (intrinsic motivation) or practical (extrinsic motivation) (Morschheuser et al., 2019).

In this research, understanding that rewards motivate students to participate, we created a reward system
within a gamification resource. We determined the appropriate award timing, the type of reward, and the
method to obtain it (Kwiatek & Thanasi-Boce, 2019). According to Schdbel and Sollner (2014), there are
four types of rewards: individual, collaborative, competitive, and competitive-collaborative. Thus, a person
may be motivated by a sense of autonomy, a relationship, or achievement of a competency (Frost et al.,
2015), emphasising the relevance of the game narrative (lain et al., 2019).

The type of reward most used in gamification is the collaborative-competitive type (Schébel & Séllner,
2014), where it is possible to accumulate points through specific incentives or reward structures
(zimmerling et al., 2019). A tangible reward is the most inspiring motive for some users, while a real but
achievable challenge is more satisfying for others (Heninger et al., 2019). However, rewards are not the
only motivator. All the experiences involved in gamification are motivating.

Furthermore, mativational factors can be classified into three categories, identifiable achievement, social
interaction, and immersion (Smeddinck et al., 2019), which all determine a player's level of participation.
This classification gives a feeling of progress and better (mechanical) performance since it is a challenge
that involves socialisation. The timing of the reward plays a significant role in the intensity of extrinsic
motivation (Plangger et al., 2019).

Under behaviour theory, the participant's motivation depends on the type of incentives and the frequency
of obtaining rewards, whether tangible or intangible (Smeddinck et al., 2019). The rewards granted,
consider progress and expected or desired behaviour. All these affect intrinsic motivation. According to the
self-determination theory (Lefers & Birkenkrahe, 2016), external motivation becomes a factor that
increases internal motivation, and vice versa. We can also say that motivation is transformed into action
when the participants accept being part of the game’s dynamics and mechanics to demonstrate their ability,
autonomy, relationship, and competence in an environment conducive to quality learning (Frost et al.,
2015).

In education, one of the representative mechanisms of gamification is the leaderboard, that shows each
participating member's scores (Jin et al., 2016). The leaderboard and avatars exemplify the dynamic way
in which participants choose an anonymous identity for their achievements, the relationship and
competency factors, seen as a motivational requirement (Smeddink et al., 2019). However, Kocadere and
Caglar (2018) argue that the leaderboard's purpose is to motivate the Killer players, while the badges
motivate the winners. Unlocking content in a game (moving to the next level, for example) corresponds to
explorers, while both gifts and teamwork attract socialisers. Therefore, an effective reward system must
incentivise different types of players according to their classifications.

Gamification offers an opportunity for broad participation and enjoyment of the learning experience (Tan
& Hew, 2016) because it can be developed as a phone app (Wu, 2018) or for the online computer, thus,
attractively changing the students” flow (Laato et al., 2020). Gamification combines content, technology,
and interaction while facilitating remote distance learning (Observatory on Educational Innovation, 2020).
The gamification proposal of this study is summarised in Figure 1.
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Figure 1. Gamification model applied

The gamification model that we proposed in this study was based on a reward system that included badges,
avatars, and a leaderboard designed to promote the attention, motivation, and continuous engagement of
students in an active learning scenario that maintained the flow to get the best performance, even beyond
grades, applied in a context of academic confinement. It is important to note that this model can be
replicated in various disciplines and learning environments.

Methods and procedures

Description of the reward system

During the spring semester (February to June 2020), we applied gamification in Calculus for Engineering
and Development of Transversal Competencies, two undergraduate courses at Tecnologico de Monterrey.
In the first subject, we made a narrative of superheroes to recognise knowledge, attitudes, and values that
fundamentally comprise the integral development of our university graduates. For this course, six math
badges were enabled for earning points that could be redeemed in each evaluation period (every 5 weeks),
up to a maximum of 10 points. If a student accumulated more than 10 points, these could be saved for the
next evaluation period. Each badge corresponded to a different number of redemption points. Table 1 shows
the reward system.

Table 1
Description of the "Superpowers" reward system
Badge of Description Points
power
7 Undergraduates earned the Flash badge when they answered a
& challenging quick-response question. The goal was to attract 1

the attention of the class.

Undergraduates earned the Stark badge when they answered a
more challenging question or placed first in a Kahoot.

The Captain America badge recognised students who
performed their activities on time, well prepared, and correctly. 1
The goal was to acknowledge positive attitudes.

@C(C
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Spider badge recognised students' progress, for example, when

they improved in a second assessment. 1
Groot badge recognised values, for example, when the teacher 1
noticed that the student helped other classmates.

The Fantastic Four badge recognised students' collaborative 1

work.

Thanos badge eliminates the badges won in an evaluation
period.lts objective is to punish an academic failure or a
disrespectful attitude with their peers or teacher.

ecee

Instead of taking class attendance (because connectivity issues inevitably occur in online instruction), we
decided to recognise the assigned activities' content, presentation, and punctuality. Likewise, we decided
to increase the number of questions to encourage participation and attention in synchronous classes (Flash
and Stark badges) and more collaborative work, recognising the teams' performance (Fantastic Four badge).
To participate in the reward system, the students selected an avatar to represent them, an image displayed
on the leaderboard that was updated weekly. The avatar also had the purpose of hiding the students'
identities to respect their privacy, only the teachers knew the identity of the participants. Figure 2 shows a
partial image of one course leaderboard where we applied the reward system.
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Figure 2. Partial image of the leaderboard
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The reward system in the Development of Transversal Competencies course operated similarly to the
Calculus course, the only difference being that the former seeks to prepare students for an internship, so its
syllabus explained the recruitment processes and products, such as resume, interview preparation, and
LinkedIn profile, among others. Students willing to participate submitted their avatars for anonymous
display on the leaderboard. Seven different badges corresponded to specific course assignments (Table 2).
This course had an outdoor challenge activity, named TecChallenge, in which students could get three kinds
of badges through group voting (resilience, audacity, and realisation). During the pandemic, this activity
was virtual, but it maintained the spirit of challenge and teamwork. The teacher assigned the other badges
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according to pre-established instructions and requirements. For example, for the Victory badge, students
had to be in the first three positions on the LinkedIn group profile ranking, while the Networking badge
needed evidence of contacting ex-alumni to increase their LinkedIn network. Perseverance was assigned to
students who attended their classes and completed all the assignments. For this course, each badge
represented 2 extra points toward the final grade on a scale from 0 to 100.

Table 2
Badge descriptions for the Development of Transversal Competencies course
Badge Description Points
The Victory badge represented a triumph. It might be awarded
‘E for having accumulated the most points or outstanding 2
[ o] performance in Resume, LinkedIn 1, and LinkedIn 2.
;2 Effective Communication badge was awarded when 2
m& communication was successful during the elevator pitch, email,
and mock interview activities.
i Networking badge was awarded when the student managed to 2
increase their network.
2 Resilience badge was awarded when students participated in 2
fuﬁ” collaborative activities with classmates. This badge could also
be awarded in the mock interview.
{%@ Realisation badge was awarded when students showed their 2
s ] hidden skills during the Tec Challenge.
*M‘ Audacity badge recognised when the student proposed and 2
T carried out unusual activities to solve challenges if they did not
put their integrity and classmates at risk.
"ﬁ.'.. Perseverance badge recognised class attendance and 2
[

completion of all the course assignments.

The leaderboard for this course was similar to the one shown in Figure 2. Participation in the reward system
was voluntary. Those who decided not to participate were not affected. If students wanted to join later, they
could do so at any time during the course.

Research questions

In this research, we used a mixed (Creswell, 2007; Creswell et al., 2003) and correlational methodological
approach, where the qualitative results complemented the quantitative results. The following research
questions guided us:

(1) To what extent did gamification with a reward-based system motivate students during academic
confinement due to COVID-19?

(2) Towhat extent did gamification with a reward-based system improve students' attention and active
participation during academic confinement due to COVID-19?

(3) Towhatextent did gamification with a reward-based system improve students' performance during
academic confinement due to COVID-19?

We administered a Likert-type scale questionnaire (4 points) to the students in each course to answer the
first research question. The questionnaire aslo included some open-ended questions that students
voluntarily answered. Likewise, we administered a questionnaire with a Likert-type scale for the second
research question, including some open questions. We established a correlation between the final grade
with the number of badges that each student obtained. For this purpose, only the attention and active
participation badges were used (Flash and Stark badges). For the third research question, we calculated the

48



Australasian Journal of Educational Technology, 2021, 37(5). AJET ) '

correlation between the total number of badges earned by students and their grades. In addition, we
reviewed the results of the institutional evaluations of teachers' performances during the global pandemic.

The sample

The sample consisted of 57 students, 40 enrolled in Calculus and 17 in Development of Transversal
Competencies. The ages of the undergraduate students ranged from 19 to 21 years old. Most were from
different cities in Mexico and some from other Latin American countries.

Research and analysis phases

Figure 3 shows the research phases and the instruments and data collection techniques used. We
implemented the rewards system during the academic semester, February to June 2020. At the end of each
course, we applied a questionnaire with a Likert-type scale. This instrument also included some open
questions about the impression that gamification made on the students in each course.

REWARDS MECHANICS

o~ ) ey ™~
' [ , ' Survey
Face to face Online classes Grades
classes by zoom

Teacher’s evaluations

p. A h.

February March-June @

| Descriptive statistics .
Correlations

. A

Figure 3. Research phases

In addition to the questionnaire, we considered the students' final grades. We counted the badges earned by
each student to determine the correlation between the reward system and their academic performance. We
also included teachers' evaluations, emphasising items related to gamification applied during the academic
confinement. We processed all the data in Microsoft Excel for descriptive analysis, and we used SPSS
software to calculate and analyse the correlations.

Particularly for the third research question, we complemented the analysis with the institutional evaluation
of the professors, which all the university students use to evaluate their professors. This instrument also
allows the students to assess the academic course challenge, have interactions with the professor, view
procedures, and make other statements. This evaluation has 12 questions that students answer on a 0 to 100
scale at the end of the academic period. A centralised team processes the results. Teachers receive a report
with the evaluation and comments from the students after registering the final grades. Results used in this
research derive from the following questions:

a. About methodology and learning activities (providing clear and precise explanations, media,
innovative techniques, and technological tools to facilitate and support my learning), the course
was ...

b. About the intellectual challenge (motivation to deliver my highest effort for the quality of my
learning and personal growth), the course was ...

c. Interactions with my professor during the academic confinement of the contingency have been ...

d. Statement about the ethical issues.

The information collected for the research was authorised by the students and the institution under the
agreement that it would be used for research purposes and will maintain students' anonymity.
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Results

Research question 1: To what extent did gamification with areward-based system motivate
students in the academic confinement due to COVID-19?

We administered a questionnaire with a Likert-type scale to the students registered in both courses to answer
this question. First, the students who took Calculus and then those enrolled in Development of Transversal
Competencies are shown. Next, we discuss the results of some of the open-ended questions, followed by
the teachers' evaluations.

Results for students in the calculus class

Forty students from the engineering degree program answered the questionnaire. Six women and 34 men
ages 19 to 21 participated in the survey. The answers to the four questions are shown in Table 3.

Table 3

Class attendance, active participation, quality of homework, and positive emotions in calculus class
Question Totally agree Agree Disagree Totally

disagree

Did the reward system 72% 25% 3% 0%
motivate you to attend
classes?
Did the reward system 75% 20% 5% 0%
motivate you to take part in
the class?
Do you think that the reward 67% 30% 3% 0%
system motivates you to
improve the quality of your
homework?
When you earned a badge, 92% 5% 3% 0%
did you feel a positive
emotion?

The results indicated that 97% of the students who answered the questionnaire agreed that the rewards
system helped them attend classes and improve their homework quality. In comparison, 95% said that the
system motivated them to participate in class.

Badges the students liked the most

Thanos-badge - 2
Groot-badge _ 5
Captain Amernca-badge _ 20
Fantastic 4-badge — 11
spiderbasee |GG ¢

Flash-badge 22

10 15 20 25

o

]

Figure 4. Badge occurrences
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Figure 4 shows how striking it was that the badges that students frequently obtained were the Flash badge
and the Stark badge, which rewarded class participation. In second place was the Captain America badge,
which recognised quality in homework and activities. Some of the students' opinions were:

e | loved the badges because they help you and motivate you to stay in class. It is a way of showing
that you are progressing.

e For me, they were a new system that | had not seen in any other class, and it made it more
challenging and exciting.

e The more challenging the question, the more | tried to do my best on the tasks. | also really like
teamwork.

e They reward students with qualities that | consider essential.

The answers to the students' open questions are consistent with Table 3, which highlights that they agreed
that gamification based on a reward system motivated their class participation and improved the quality of
their assignments.

Students enrolled in the Development of Transversal Competencies course
Likewise, we also administered questionnaire with a Likert-type scale to measure students' satisfaction with

the rewards mechanics. Eleven students (four women and seven men) completed this questionnaire (Table
4).

Table 4

Results in the Development of Transversal Competencies course
Question Totally agree Agree Disagree Totally disagree
Do you think the reward 50% 50% 0% 0%

system motivates you to

participate and/or

complete course

assignments?

Do you think 50% 40% 10% 0%
gamification relates to

this course?

The survey results indicated that the reward system offered advantages for students beyond entertainment,
on Table 4 we can see that fifty percent of the students found gamification, specially reward system, was
related to the course content. This indicated that the students appreciated gamification as a course content
reinforcement, not only a “funny” way to improve their performance or get extra points.

Resilience was the students' favourite badge because it recognised their personal effort, mainly in virtual
classes during the pandemic situation. The Resilience badge was attached to different assignments, such as
the mock interview, which requires a willingness to accept feedback and pay attention to details on an
interview. It also was earned through classmates' voting in the virtual TecChallenge session. Students voted
for their peers according to their performance during the online session. It was common to see the same
students awarded Resilience and Audacity, the latter being the second-favourite badge in this course (Figure
5).
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Two badges they liked the most
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Figure 5. Students' favourite badges in the Development of Transversal Competencies course

One student specifically commented that the reward system inspired him to do a better job. Another student
said that the best assignment was the one the Networking badge related to: using and improving their
LinkedIn profile. This badge combined factors where students benefited from doing activities that help
them get into the job market, something beyond traditional grade assignments. Thus, students did their
assignments and took a step toward to getting an internship and becoming a professional.

When students were asked if they would add another badge, some mentioned competencies they would like
to see reinforced through a badge. However, most of the students answered "none."

Research question 2: To what extent did gamification with areward-based system improve
students' attention and active participation during the academic confinement due to
COVID-19?

Using information from the Calculus course, we observed that attention and active participation played
particularly key roles, depending on the nature of the class. The badges linked to attention and active
participation corresponded to the Flash and Stark badges. Since normality is not a necessary assumption
(Nefzger & Drasgow, 1957) we estimated the correlation between the number of earned attention and active
participation badges (Flash and Stark ) per student and their grades in each evaluation period. The results
are shown in Table 5.

Table 5

Pearson correlations between the attention badge and midterm (partial) exam scores
Grades Period 1 p value Period 2 p value Period 3 p value
Pearson Flash- .240 Flash- .646  Flash- 555
correlation Stark_1 Stark_2 Stark_3
(N=44)

* Correlation was significant at the 0.01 level (2-tailed)
Table 5 shows a good and positive correlation between attention badges and partial grades in the second

and third evaluation periods (p-value < 0.05). Additionally, Table 6 shows the students' opinion of the
Calculus class and the reward system.
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Table 6
Opinions of the participants in the calculus class
Question Totally agree Agree Disagree Totally disagree
Did the reward 67% 33% 0% 0%
system motivate
you to pay
attention in class?
Did the reward 75% 20% 5% 0%
system motivate
you to get
involved with the
class?

Based on this data, we found that 100% of the students agreed that the reward system encouraged them to
pay attention to the Calculus Class. In comparison, 95% of them agreed that it motivated them to participate
actively. Some students' opinions, when asked why they liked the Flash and Stark badges, provided more
specific information about the effects of gamification with a reward system, were as follows:

Because they make you keep abreast of what the teacher asks.

Because they motivate you to do homework and attend class.

Because they encourage participation and harmony with colleagues from other campuses.
Because through quick questions, you confidently give answers.

Because they challenge me to think quickly about the answer and be attentive in class (Flash);
They helped me attend classes, participate, and help others (Captain America).

e They made me participate more in class.

e Because they commit you to do things well and to improve.

e Because they made me improve my homework and participation in class.

The students' opinions confirmed the statistical results and, at the same time, provided us with a deeper
understanding of their feelings about the reward system.

Research question 3: To what extent did gamification with areward-based system improve
students' performance in the academic confinement due to COVID-197?

All badges that the students earned in the Calculus course were counted and correlated with their grades in
the three testing periods (Table 7). This information showed a significant correlation in the three periods;
even stronger in the second and third periods when a lockdown occurred. This indicated that gamification
based on a reward system had a favourable effect on the students' academic performance in Calculus.

Table 7

Pearson correlations between badges and midterm (partial) grades of calculus course
Grades Period 1 p value Period 2 p value Period 3 p value
Pearson Badges 1 435" Badges 2 .692" Badges 3 620"
correlation
(N =44)

* Correlation was significant at the 0.01 level (2-tailed)
For the Development of Transversal Competencies course, since the sample was less than 30, we performed

a Spearman correlation test (Table 8). The results show a strong correlation between badges and the final
grade, indicating that gamification based on a reward system helped student performance.
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Table 8
Spearman's correlations of Development of Transversal Competencies course
Correlations Badges Final grade
Spearman’s rho Badges Correlation coefficient 1.000 .806"
significant (2-tailed) .000
N 17
Final grade Correlation coefficient .806* 1.000
significant (2-tailed) .000
N 17

The results revealed a strong and positive correlation, showing that gamification using a reward system
positively affected student performance. In general, we saw that in these two course scenarios, gamification
with a reward system had a positive effect on the grades of students during the confinement of the Covid-
19 pandemic. Also, the teachers' evaluations showed agreement with the pedagogical resources used in
these two courses. This subject received ratings up to 9 on a 0 to 10 scale. The intellectual challenge was
an important item in this evaluation, receiving 9.35 in Calculus and 9.0 in the Development of Transversal
Competencies course (Table 9).

Table 9
Institutional teachers' evaluation
Course Intellectual challenge Pedagogical Teacher's interaction in the
resources academic confinement
Calculus 9.35 9.35 9.05
Development of 9.0 9.25 8.94
Transversal

Competencies

The results of the teacher evaluation report for the Calculus course suggest that both the pedagogical
resources and the challenge worked in the new educational model. These results further confirmed the
contribution of gamification during Covid-19 conditions. Furthermore, in both courses, students
encountered a significant intellectual challenge and successfully undertook the pedagogical resources arried
out in class (gamification). It is worth mentioning that the Calculus class required more changes and
adaptation of content in the academic confinement context with respect to a face-to-face course, because of
the subject's nature.

Discussion

During the lockdown caused by the Covid-19 pandemic, the students in the two undergraduate courses
believed that the gamification strategy motivated them to attend class, participate, and carry out the
activities, as verified in Tables 3, 4, and 6 These findings align with Park et al. (2019) and Morschheuser
et al. (2019), who found that students perceived it as a pleasant experience to receive a benefit after
completing a task or activity. In this sense, our study results proved that gamification applied with a reward
system in higher education helped motivate and involve students in an online learning environment under
stressful circumstances.

The research also established that the reward system could generate engagement with the course and
improve flow. The Flash and Stark badges related to answering spontaneous questions from the teacher and
requiring students to be attentive in class, were the favourites for engineering students (see Figure 4). The
reward system also led to positive feelings about achievement (Deci & Ryan, 2008; Lefers & Birkenkrahe,
2016; Skinner & Belmont, 1993), generating behavioural, cognitive, and emotional commitment (Fredricks
et al., 2004). Thus, we can affirm that the reward system favoured participation and flow in synchronous
and asynchronous online activities.

Including badges in a class to recognise students' effort can sustain their attention and positively affect
academic performance. The analysed results seen in Table 7 and are complemented by the students'
opinions. These findings coincided with the studies (Davis & McPartland, 2012; Goodyear & Nathan-
Roberts, 2017; Hamari et al., 2016; Hammedi et al., 2017) where it was found that badges increased
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participation and students' intrinsic and extrinsic motivation by recognising their achievements and abilities.
Hence, we can say that including badges in undergraduate classes improved academic performance.

Likewise, the results showed that a reward system improved the performance of students in different areas.
Tables 7 and 8 show the strong correlation between the number of badges earned and the participants'
performance in both courses. In the teachers' evaluation, the students' opinions were very similar (Table 9).
Several authors agree that recognising students for their performance and achievements fosters a positive
attitude toward learning and improves it (Rincon-Flores, Lépez-Camacho et al., 2020; Rojas-Lopez &
Rincon-Flores, 2018; Santos-Guevara & Rincon-Flores, 2020; Smiderle et al., 2020). Consequently, we
propose that a reward system that recognises cognitive aspects and skills, attitudes, and values can
positively affect academic performance.

Several anthropological research investigations found that games were an intrinsic activity in the life of a
human being of any age and gender (Santos-Guevara & Rincon-Flores, 2021; Smiderle et al., 2020; Stefani
et al., 2014). Therefore, gamification as part of educational strategy can transform learning environments
into more enjoyable processes, as a result of the recognition of the student, both in the cognitive aspects,
attitudes, and values, as well as the atmosphere of constructive competition generated by the reward system.
We also highlight an interesting finding that confirmed how gamification is seen as interactive. In the
Calculus class, badges were given almost instantaneously when students earned them. In contrast, in the
other course, badges were given after one or two sessions, when students' assignments were graded, or the
group voting was completed. We observed a slight but significant difference in the teacher's evaluation for
interactivity. Even though different factors, unrelated to gamification, affected this evaluation, we
recommend researching this correlation in the future.

Finally, the research results showed that gamification with a reward system boosted the participants'
attention, active learning, and performance, making the learning environment more pleasant and exciting.
Thus, these results are optimistic and promising in a confined environment that generated stress, isolation,
and depression among some students (Arnove, 2020; Daniel, 2020; APA, 2020). Continuous participant
recognition helped their emotional states (Korving et al., 2016 Thomas & Rogers, 2020; Zhao, 2020),
particularly in learning environments developed during a global health crisis.

Conclusions

The COVID-19 pandemic forced us to migrate traditional courses with little interaction to the virtual
teaching. Here, gamification played a crucial role in motivating students and increasing their participation.
This model embraced gamification in education. Student require significant learning, which can be obtained
through gamification mechanics. After analysing students' efforts, participation, and improvement in
academic performance, we consider this experience was successful. The results in both courses indicated
that gamification improved the learning process in different settings and contexts.

Motivation is crucial in education; however, its necessity is even more urgent in a lockdown situation
because it causes students to vary in their emotional and mental states. Gamification can create a dynamic
learning and safe environment that motivates, boosts autonomy and flexibility, and provides frequent
positive stimuli. It can also reduce frustration caused by sudden changes, because Covid-10 pandemic, and
a need to improve students' emotional state, thus, transforming education beyond the mere awarding of
academic credits.

Interactions are affected if the students see the leaderboard infrequently used, so we recommend that
teachers take the time to update the leaderboard as frequently as possible to show student progress. Also,
we suggest establishing a maximum number of badges in each class, depending on the nature of the course,
to motivate all students to participate. The education designer must consider the reward system mechanics
carefully in the course design.

The main objective of the gamification proposal in this study, which focused on students' attention, active
participation, and performance in the two undergraduate-level courses, was achieved despite the sudden
migration from a face-to-face teaching model to a virtual one. Gamification is of particular interest in these
pandemic times because people need more digital social interactions to counteract the loss of social contact
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in the university classroom. Furthermore, this research shows that gamification is a teaching strategy that
can potentially be applied in any discipline and learning environment.
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