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Abstract—Contribution: In this full research paper, we con-
tribute to the gamification literature by exploring students’ emo-
tions when completing educational tasks in a gamified and non-
gamified education system, qualitatively explaining some triggers
for their emotions. Background: An emotion is a spontaneous,
short-lived, and subjective response to whatever is happening.
Despite the various existing theories, we draw on Ekman’s
theory, which identifies seven basic emotions: anger, fear, sad-
ness, happiness, contempt, surprise, and disgust. In education,
gamification has been widely used with one of its objectives
being to provoke positive emotions in students. However, little is
known about students’ emotions when using gamified and non-
gamified educational systems. Research Questions: Advancing
the literature, we answered the following research question:
what emotions are experienced by students when performing
tasks using a gamified and non-gamified educational system?
Methodology: For up to 30 minutes, nine males and seven females
completed educational tasks in general knowledge, English,
and reasoning. Some interacted with a gamified version of an
educational platform, which included 10 gamification elements
based on Self-determination theory, while others engaged with
the same tasks in a non-gamified version of the same system.
During system usage, we employed the Noldus Observer XT and
FaceReader systems to map students’ emotions over time. After
system usage, semi-structured interview data provided a deeper
understanding of why certain emotions were experienced. Finally,
we conducted a Thematic Analysis to qualitatively interpret the
data. Findings: Participants remained indifferent most of the time
in both settings, indicating that the gamification elements had no
extra role. The most frequent emotion was anger, an emotion
experienced when a goal is prevented from being pursued. They
also experienced some disgust. Those exposed to gamification
elements were more likely to be happy and equally likely to be
sad. In terms of gender, male participants felt more anger and
disgust, while women felt more happiness and sadness.

Index Terms—Gamification, basic emotions, students’ experi-
ence, eye-tracking, thematic analysis
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I. INTRODUCTION

The human mind is built upon our thoughts and the emo-
tional side of our cognitive processes is expressed through
our feelings, moods, and emotions [1]-[3]. Studying emotions
leads to a broader understanding of how people interpret the
world, learn from interacting with it, and create value in what
happens [4]-[6]. At the same time, gamification, i.e., “the
design that provides motivational benefits similar to those
games usually create” [7], [8], has been widely applied in
education [8]. This field is the most common context for
empirical research with gamification [9]. People use resources
associated with memory, have different cognitive workloads,
and evaluate the value of a learning experience based on how
they feel [3], [10]. It is common to find prior studies focused
on the psychological outcomes of the adoption of gamified
strategies [8], [9]. They have been contributing to building
knowledge related to how students access and use knowledge
to complete assignments [11].

However, research on emotional aspects of gamification ex-
periences remains scarce [11], [12]. This gap may be explained
because research efforts have focused on understanding how
enjoyable the educational experience is when gamification is
applied [13]. Gamification research needs to complement the
knowledge of cognitive processes with more knowledge of
emotions so that we can better understand, as the authors
affirm: “whether positive emotional responses from gamified
strategies are something to be labeled as ‘good’ and negative
ones as ‘bad’ as some practitioners believe”.

To advance towards facing this problem, in this paper, we
present the results of an exploratory case study with 17 under-
graduate and graduate students in STEM (science, technology,
engineering, and math fields). We describe their emotions
when completing educational tasks via a gamified system
compared to a non-gamified system, and qualitatively explain
some triggers for what they felt. Thus, we qualitatively answer
“what emotions are experienced by students when performing
tasks using a gamified and non-gamified educational system?”.

To answer the proposed research question, within 30 min-



utes, nine males and seven females participated in educational
activities related to general knowledge, English, and reasoning
in a controlled environment. Some individuals interacted with
a gamified iteration of an educational platform, which incor-
porated 10 gamification elements based on the principles of
Self-determination theory [14]. Meanwhile, others completed
the same tasks using a non-gamified version of the same
system. Throughout the system usage, we utilized the Noldus
Observer XT and FaceReader systems to track students’ emo-
tional responses over time. Following the system usage, semi-
structured interviews provided deeper insights into the reasons
behind specific emotions. Lastly, we conducted a Thematic
Analysis to qualitatively interpret the collected data.

In both scenarios, participants predominantly maintained a
neutral stance, suggesting that the gamification elements did
represent an important role in their emotions. The prevailing
emotional response observed was anger, which arises when
individuals encounter obstacles preventing them from achiev-
ing their goals. Additionally, participants reported feelings
of disgust. Notably, those exposed to gamification elements
exhibited a higher likelihood of experiencing happiness and an
equal likelihood of feeling sadness. Gender differences were
observed, with male participants expressing more anger and
disgust, while female participants leaned toward happiness and
sadness. Through their discussions, we gained insights into
moments of frustration (a manifestation of anger) and mild
aversion (akin to disgust). Our findings contribute to education
and gamification with insights related to students’ emotions in
gamified tasks.

II. BACKGROUND

In this section, we introduce the core construct studied in
this work, i.e., basic emotions. We then present the literature
related to emotions, education, and gamification.

A. Basic emotions

An emotion is a spontaneous, short-lived, and subjective
response to whatever is happening [15]. Emotions are not only
a way of observing objects or events in the world but also the
beliefs that we frame about them [1]. Emotions fall under a
cognitive component, even though we are not always aware
of them [16].

Despite the various theories that exist, we draw on Ekman’s
theory. According to Ekman [17], emotions are innate and
biologically rooted which means that people from different
cultures and backgrounds express and recognize them in
similar ways [18], [19]. Ekman [20] defined a scheme for
decoding every movement that a human face can make. It
functions as a language to describe how facial muscles work
when people express emotions [20]. In Figure 1, it is possible
to understand which set of movements of eyebrows, lips,
and muscles near the nose express disgust. One of the most
robust ways to distinguish one emotion from another is to map
facial muscle movements and is one way to compare facial
expressions in different groups of people [21].

The Face of Disgust

1. Lowered eyebrows

2. Wrinkling on the side
and bridge of the nose

3. Upper lip is raised
in an inverted “U”

4. Lower lip raised and
slightly protruding

aulEkmanGroup,

Fig. 1. Facial muscle movements when a person feels disgusted (based on
Paul Ekman Group’s website [22])

Ekman’s theory states the range of human emotional expe-
riences in six basic emotions [17], [18], [21]:

1) Happiness is characterized by a perception of joy, satis-
faction, and positive well-being. It is often triggered by
positive experiences, accomplishments, or interactions
with others. Happiness and enjoyment can be inter-
changeable terms. It is a connection or sensual pleasure.

2) Sadness is marked by feelings of sorrow, grief, or dis-
appointment. Sadness can be elicited by various factors
such as loss and failure. What causes sadness varies
based on personal and cultural notions of loss. Sadness
is considered a negative emotion.

3) Fear is an emotion featured by a sense of imminent
danger, threat, or harm. It plays a crucial role in survival
by prompting individuals to avoid or confront potential
dangers. It is also considered as a negative emotion.

4) Anger arises when we are blocked from pursuing a
goal and/or treated unfairly. Frustration is an emotional
response in the range of anger.

5) Surprise is triggered by sudden events. This emotion
serves to alert individuals to significant changes in their
environment. It is the briefest of the universal emotions
and its function is to focus our attention on determining
what is happening and whether or not it is dangerous.

6) Disgust represents a strong aversion to something of-
fensive. It can arise from stimuli perceived through our
physical senses (sight, smell, touch, sound, taste), as well
as from actions, appearances, or even ideas.

Even though emotions may be positive or negative, in
the process of measuring emotions, when measuring facial
expressions, neutral responses can occur, and they mean that
people feel nothing in particular or have no preference for
anything [23]. Although positive and negative emotions seem
to belong to different domains and are therefore mutually
exclusive, individuals can experience them at the same time
[24].

In the following section, we present some studies in the area
of gamification in education that have explored the emotional
components of people’s experiential learning processes. There
are not many studies on higher education and STEM fields.
Given the robustness of the research method adopted, our study
may be one of the few to observe how students feel as we have



done.

B. Related work

In the face of an educational experience, individuals are
emotionally involved, whether positively or negatively [25].
Research consistently shows emotions as a force that impacts
learning [26], as they affect and drive essential cognitive
processes related to attention, problem-solving, and critical
thinking [3], [27]. They also affect engagement, motivation,
and willingness to pursue academic goals [28].

Game designers understand emotions as a key component
for the experience [29]. Fun and enjoyment are usually thought
in terms of sparkling positive emotions such as amusement,
surprise, and personal accomplishment over difficulty [30].
Deterding [31] discussed how the adoption of gamification
elements can support how individuals meet the basic needs
of autonomy, competence, and relatedness, and guide them to
experience positive emotions and avoid others as frustration.

There seems to be a sense that gamified solutions should
be designed to be fun and engaging, otherwise users will
not enjoy and engage with the experience [32]. Research
has explored the balance between positive and negative emo-
tional experiences that gamified tasks can elicit, particularly
in the health domain [33], [34]. When it comes to educa-
tional research, it does not yet seem accurate to suggest that
any negative emotional response necessarily interferes with
learning and engagement [30]. Taub et al. [35], for instance,
developed within a game-based digital environment, revealed
that students who were exposed to situations of confusion,
caused by the demand for complex reasoning processes that
would presumably lead to frustration and boredom, adopted
more efficient learning strategies.

Recent studies have helped advance the literature toward un-
derstanding student emotions in educational systems, however,
little is known about may students can experience different
emotions in gamified educational systems. Thus, as far as we
know, we are pioneers in conducting a study focusing on the
emotions of undergraduate and graduate students in an attempt
to contribute to filling some of the existing gaps.

III. STUDY DESIGN

We used an interpretive phenomenological design to answer
the following research question “what emotions are experi-
enced by students when performing tasks using a gamified and
non-gamified educational system?”. This method was chosen
because we wanted to understand how students make sense of
their emotions taking into account their context and personal
meaning-making. In this section, we present the design, from
a project to the data collection and analysis.

A. Project landscape

This study was an outgrowth of a larger project aimed at
identifying multiple aspects of students’ experiences through
an educational system, where 68 undergraduate students par-
ticipated in a between-subjects controlled experiment con-
ducted as part of this project. We used a recruitment system

from the Finnish university’s decision laboratory where this
study was conducted. An exploratory case study was con-
ducted with a small sample of these students to describe
their emotions and qualitatively explain what factors were
influential in triggering them. During the experiment, students
were individually assigned to a booth (see Figure 2).

S essesscssscoas)

Fig. 2. Booth used by participants during the experiment

They were given a time window to complete the questions
(from 15 to 30 minutes). There was no countdown inside
the booths. They completed questions in a quiz format. The
questions covered topics related to logical reasoning, English,
and general knowledge. Participants were randomly assigned
to two distinct groups. One of them interacted with the Eagle-
edu gamified system, which was set up with ten elements
based on Self-Determination Theory (SDT) [14]: acknowledg-
ment, chance, competition, economy, imposed choice, level,
objective, point, progression, and statistics. These elements are
explained in the taxonomy presented by Toda et al. [36]. The
other group used the same system without any element of
gamification.

Regarding the gamification design, in this investigation, the
gamification components were incorporated and are consistent
with the taxonomy delineated by Toda er al. [37]: Chance
(commendations for specific player actions, symbolized within
the system by the exhibition of students’ badges); Random-
ness (elements of unpredictability and chance influencing the
likelihood of certain events or results, manifested in the sys-
tem through various decision-making scenarios, e.g., selecting
among treasure chests); Competition (scenarios where multi-
ple players vie for a shared objective, depicted in the system by



a leaderboard showcasing up to 10 students); Economy (in-
game financial dealings, the capitalization of gaming assets,
among others, and represented in the system by currency that
can be exchanged for virtual goods); Imposed choice (choices
that players must make to progress in the game, represented in
the system by a randomly presented option to augment their
reward); Level (sequential levels in a game offering players
incremental benefits as they advance, represented in the system
by stages (i.e., Bronze, Silver, Gold, Ruby, and Diamond));
Objective (measurable or spatial targets, ranging from short to
long term, represented in the system by a mission tree); Point
(metrics for evaluating player achievement, represented in the
system by experience points (XP)); Progression (mechanisms
that enable players to ascertain their location and progression
within a game, represented in the system by a progression
indicator in the activity tree); and Stats (conspicuous data
available to the player, pertaining to their gaming performance
and represented by all information regarding user advance-
ment). Some of the gamification elements are illustrated in
Figure 3 and Figure 4. Examples of feedback in both versions
of the system are shown in Figure 5 and Figure 6.

Fig. 3. Points, economy, achievements, coins, acknowledgment

The recruitment process for the qualitative study took place
immediately after the participants completed the assignment.
All of them were invited to participate in an interview in
the following days. As we interviewed the students who
volunteered, convenience was the sampling method adopted.

Thematic Analysis [38] was used to interpret the themes
built upon our qualitative data set. In this section, we describe
the main characteristics of the participants, and the context in
which the study took place and we present details of how the
data set was collected and analyzed.

B. Participants

Participants were recruited via Tampere University DMLab
pool, utilizing ORSEE3 software for coordination [39]. Data

New challenge!

You have a special mission waiting for you! Accepting to do the
special mission, if you get all activities right, you will earn two
extra coins and double points. But be careful, if you miss at least
one activity, you will not gain anything from this mission.

| do not want.

Fig. 4. Imposed choice

so you earned 9 4 points e 2 @ coins!

Fig. 5. Feedback with gamification elements



Congratulations! n

Fig. 6. Feedback without gamification elements

were collected from 17 students. Most of them consider
themselves gamers, are from European countries, attending
undergraduate or graduate programs at a Finnish university.
All of them have a technical background in STEM (Science,
Technology, Engineering, and Mathematics), such as data sci-
ence, mathematics, statistics, computer science, engineering,
and chemistry. They ranged in age from 20 to 46, averaging 27
years old. 10 students (6 males, 3 females, and 1 who preferred
not to disclose their gender) interacted with the non-gamified
version of Eagle-edu and 7 (3 males and 4 females) interacted
with its gamified version. All research procedures were con-
ducted in strict adherence to the guidelines established by the
Finnish National Board on Research Integrity (TENK).

C. Study’ context

We designed 25 questions in English, which were partly
based on a famous and standard test for admission to a Faculty
of Medicine in Italy - a national test and covers many different
topics. Not all the questions were from there, especially the
general knowledge ones, where we decided to explore different
subjects. In Figure 7, there is an example of a question related
to logical reasoning.

The level of difficulty was based on another test suitable
for people who want to become university students. All the
changes to the standard questions were aimed at transforming
something designed for an international context since a Finnish
university was our study setting and had this characteristic.
The questions were made as general and understandable as
possible for everyone.

The questions were the same for all participants. However,
they interacted with them in different ways depending on

Choose the adequate option

Fig. 7. Example of question related to logical reasoning

which version of the system they were assigned to. For exam-
ple, for those using the gamified version only, the questions
were displayed in three groups and students could choose
which topic they wanted to start with.

D. Data gathering and analysis

We recorded participants’ facial expressions to measure
emotions over time in a reliable way. The Noldus Observer
XT and FaceReader systems were used to read and interpret
these data, respectively. FaceReader has the capability to detect
emotional changes triggered by experimental manipulation
[40] and is 99% accurate in analyzing emotions [41]. The
booths have a camera positioned to capture the student’s face
(Figure 8).

We combined data corresponding to participants’ facial
muscle activities with the qualitative data set based on the
semi-structured interviews to understand their emotions.

The interview outline included a core set of open-ended and
probing questions designed to encourage participants to create
a narrative of their experiences. Questions have been added
along the way to allow for a more in-depth understanding
of specific responses. Two researchers were present during
the interviews, but only one was the interviewer. After each
interview, there was a discussion, and notes were taken.
The combination of multiple data sources strengthened the
instrument of data collection and also supported triangulation.
All data were anonymized and interviews were transcribed ver-
batim. Following the steps of the Thematic Analysis technique
[38], we read the transcriptions several times to become fully
familiar with the data set. We followed a deductive coding
strategy since we searched from their discourses any mention
of emotions.



Fig. 8. View from a face captured by the camera inside a booth. The image
was manipulated to preserve the participant’s anonymity but still how facial
muscles are mapped

IV. FINDINGS

Initially, it’s essential to emphasize that the objective of our
research is not to conduct any form of confirmatory analysis
or examine associations between variables. Consequently, by
utilizing the facial data of participants (i.e., captured via
Noldus Observer XT and FaceReader systems), we were able
to triangulate this data to better understand the emotional
experiences of the students.

The predominant emotional response observed for all partic-
ipants was neutral. That is, participants from both instructional
settings remained indifferent most of the time. When analyzing
the emotions of each group of participants, anger was the
most common emotion experienced (see Figure 9). Anger was
followed by happiness. As we can see, participants exposed
to the gamification elements were much more likely to be
happier.
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Emotions

Fig. 9. Emotions observed for all participants

Considering the participants’ gender, the emotional response
remains neutral. The most frequent emotion was anger again.
Male participants exhibited higher average scores for anger

and disgust while females felt higher levels of happiness and
sadness as presented in Table 1.

TABLE I
FEMALE AND MALE PARTICIPANTS’ AVERAGE SCORES FOR MOST
COMMON EMOTIONS

Gender Neutral Anger Sadness Happiness Disgust
Females  54.53 15.38 7.80 9.40 4.74
Males 57.71 15.34 4.34 5.07 7.30

The graph (Figure 10) shows in another way how the

. participants felt when their gender was considered.

Gender Comparison Across Different Emotions

16
15.34% 15.38% - male

4.74% 4.71%

Happiness

Emotions
Fig. 10. Gender Comparison across Emotions

In the interviews, we asked the students to remember and
talk about what they felt when they were in the booths. Most
of them had difficulty remembering or talking about their
emotions. The following type of response was common:

“...since I got one answer wrong, it kind of felt bad.
I cannot express that in words, but just indeed, there
was some sort of a bad feeling.”

Participants were capable to report if they felt positive
and/or negative emotions. Also, remember feeling entertained,
frustrated, satisfied, enjoyed, or curious. Then, the observa-
tional data set built from the Noldus Observer was fundamental
to map accurately their emotions. As high percentages of anger
and disgust were found for all participants, we went through
their discourses to understand some of the reasons.

We understood when frustration, which is an expression
of anger, and dislike, a least intense feeling of disgust,
occurred. Anger was mostly associated with failure. The
logical reasoning tasks were the source of dislike for many
participants. The question illustrated in Figure 7 was the major
source of the students’ perceptual level of anger and disgust.
This result is interesting when we consider their technical
backgrounds. Many were too confident in their skills and
had impulsive attitudes. The following excerpts illustrate their
sense of “injustice”:

“There was one exercise I solved wrong. It was like
a typical probably mathematician. I read only two
first sentences. [...] I was like: this is clear! I was
a hundred percent of the answer and I made the
mistake because I didn’t read the whole task. Oh



my God, this is so obvious! Why? This is such a
stupid mistake!”

When we analyze some of the discourses of those who
completed the tasks in the gamified version of the system and
expressed some degree of disgust (as something along the lines
of “I dislike...””), we can perceive that the fact that they noticed
that these were academic tasks, i.e., that they were not fully
immersed in a playful experience, explains some of what we
observed in the data set:

“I will be the student using that platform for learning
and the idea is to have it more as a game and not
as a test that’s the feeling that I got I think”

We looked at the discourse for those who experienced
more happiness and sadness to try to understand what may
explain these emotions. Expressions of happiness, expressed
in the discourse as satisfaction, enjoyment, entertainment, and
curiosity were related to their success and immediate feedback
provided by the platform Eagle-edu. The general knowledge
questions aroused more curiosity. Eventually, they realized the
nature and difficulty of the questions. Therefore, when they
got some of them wrong, they could not cope with the idea
of failing.

It seems that the way the tasks were designed provoked
many of the emotions found. If the logical reasoning tasks
elicited negative emotions, they were also a site of sparkling
enjoyment. Many talked about how satisfied they felt to have
the opportunity to test themselves.

“I felt that the experience was enjoyable. I liked it.
I like testing myself. I like getting myself evaluated.
I would have loved actually maybe to get even the
results but I didn’t get them”

They also talked about the balance of challenge and skill
they realized because of the nature of the assignment. Par-
ticipants who were exposed to the gamified version of the
system felt happier. Happiness was associated with competing
with others, having the chance to make choices (autonomy),
and facing a make-it-or-break-it situation (challenge-skill bal-
ance). The sense of autonomy and competence perceived
by some participants satisfies basic needs, as explained by
Self-Determination Theory [14], and is a driving force of
motivation. Considering this, we can assume that the presence
of gamification elements may have been a strength of their
experience.

“Soon my curiosity turned into, well, I knew how it
worked now and I could go through it quicker”

Sadness appeared in several forms associated with failure:
perceiving oneself as slower than others; and doing tasks incor-
rectly, especially when these were related to one’s background
- data science students felt sad when they failed on math
questions and when they realized they had misused the time
given to them.

In summary, the results demonstrate that there are not
significant differences in the emotions of the two groups.
The questions completed by the students were central to what
they felt. Fear does not appear in any of the groups. Failure,

for example, was associated with anger or sadness, but not
with fear. Although two emotions stood out. We found that
happiness and sadness were experienced more by the female
participants. We found some reasons to explain the happy
and sad moments experienced by all participants, but our
findings could not reach an explanation for each of those
emotions with the depth and assertiveness we would have
liked. Perhaps one of the most surprising findings was that
even though students felt negative emotions most of the time,
the educational experience was rated as enjoyable and valid
to be part of.

A. Discussion

Although gamification in education is a growing field,
results related to the effects of gamified systems, often called
game-based learning or games for education, are controversial
and limited [42] [43]. The current study describes the emotions
experienced by two groups of college students when given
an educational task. Their emotions were recorded using eye-
tracking equipment. 17 students volunteered to be interviewed
and to talk about what they felt.

Our results show that participants remained indifferent most
of the time in both settings. The most frequent emotion was
anger, an emotion experienced when a goal is prevented from
being pursued. They also experienced disgust. Those exposed
to the gamified setting were more likely to be happy and
equally likely to be sad. It must also be taken into account that
the questions were not part of a real environment in which
students could be poorly evaluated and this could have an
impact on their academic life.

In general, students were unable to recall specific events
that could be associated with what they were feeling. By
looking at the emotions of each student in the group that
interacted with the gamified tasks, we found that the frequency
of emotions related to happiness and sadness was higher.
Then, it is reasonable to assume that being exposed to the
gamification design built into Eagle-edu may have influenced
how they perceived the tasks. That is, how they interpret
the learning environment and the instructional design were
influenced by their characteristics, technical background, and
beliefs.

Research on emotions in computing education and related
fields explores how emotional factors affect learning expe-
riences, engagement, and outcomes in fields such as com-
puter science, programming, and related disciplines. Affective
computing has been improving feedback systems to adapt to
the environment depending on students’ emotional responses
[44] [45]. To avoid disengagement, intelligent tutoring systems
recognize emotional states and provide encouragement [46].

To the best of our knowledge, there have been no previous
studies on the facial expressions identified by FaceReader in
response to changes in STEM students’ emotions while com-
pleting educational tasks. This work contributes to the field of
education and gamification, particularly for practitioners and
empirical researchers interested in understanding the deeper
nuances of an educational experience.



In our study, negative emotions were experienced more than
positive ones, even when some of the participants interacted
with gamification. When it comes to understanding gamified
experiences, research mainly focuses on highlighting positive
effects. From an instructional point of view, our findings
support that provoking negative emotions is not necessarily
disadvantageous since all participants described the experience
as rewarding and worthwhile.

Sethi [47] stated that from an emotional perspective, gam-
ified strategies should likely motivate users of a gamified
system if they can reduce the occurrence of emotions such
as fear, envy, and anger. Our results did not converge in this
direction, but it is important to consider the specific context of
our study, which includes the experimental nature of the setting
and the amount of time students spent interacting with the
Eagle-edu platform on their own. 17 minutes was the average
amount of time, which may not have been enough for them to
develop a negative perception of the experience, even if they
felt more negative emotions.

B. Limitations

This qualitative study has inherent limitations that should
be considered when interpreting our results. Initially, with
only 17 participants (nine males and seven females and one
who preferred not to disclose their gender), the study may
lack sufficient statistical power to fully explore all necessary
information. Additionally, the uneven gender distribution could
introduce bias regarding emotional responses. Furthermore,
the limited 30-minute duration for task completion might not
adequately capture the full range of emotional responses or
deeply assess participants’ emotions. Differences in individ-
ual perceptions of task difficulty across general knowledge,
English, and reasoning tasks could also confound the results.

The artificial experimental setting may not accurately reflect
real-world educational environments, where external factors
and longer usage periods could influence emotions differently.
Although the Noldus Observer XT and FaceReader systems
are advanced tools for mapping emotions, questions remain
about their accuracy and reliability in capturing the entire
spectrum of emotional responses. Emotional states are com-
plex and may not be fully captured by these tools alone. For
some, the interview was conducted 10 days after interacting
with the Eagle-edu. Therefore, we know that this may have
been an interference that cannot be left unmentioned. Although
we encouraged them during the interview to remember the
moment they were in the booths, important memories may
have faded.

The implementation of 10 gamification elements based on
SDT may not fully encompass all relevant motivational factors
related to gamification, potentially limiting the interpretation
of results. Inconsistencies in task presentation or interactions
with the gamified and non-gamified systems could introduce
variability, affecting the reliability of findings. The study
primarily focuses on immediate emotional responses and may
not capture the long-term effects of gamification on student
engagement and learning outcomes. Additionally, the study

does not account for participants’ cultural and educational
backgrounds, which could influence their emotional responses
and perceptions of gamification. Emotions were recorded
throughout the time students were in the booths, including
when they completed a final survey that took a few minutes.
The data were not cleaned to account for these final moments,
which will need to be changed in future analyses.

V. RESEARCH AGENDA

Based on our study examining the emotions experienced
by students when performing tasks using gamified and non-
gamified educational systems, we identified several possibil-
ities for future research to expand upon our findings and
address the identified limitations.

Initially, considering the sample size of our study, we
believe that future studies should include larger and more
diverse participant samples to enhance the generalizability
of the findings. This includes considering a broader range
of ages, educational backgrounds, and cultural contexts to
understand how these factors influence emotional responses
to gamification. While we conducted a controlled experiment,
which provides several advantages, future studies could
conduct longitudinal research to investigate the long-term
effects of gamification on students’ emotional experiences
and learning outcomes. This would provide insights into
how sustained interaction with gamified systems influences
engagement and motivation over time.

We concentrated the tasks on three different topics. There-
fore, future studies have the opportunity to explore the
impact of different task durations and levels of complexity
on emotional responses. Extending the task duration beyond
30 minutes and including a variety of task difficulties can
help determine how gamification influences emotions under
different learning conditions.

Future studies could also utilize more comprehensive
qualitative methods, such as focus groups or in-depth case
studies, to gain a deeper understanding of the nuances behind
students’ emotional experiences. This could involve exploring
not only the immediate emotional responses but also the
contextual factors that influence these emotions.

Additionally, future studies could investigate the emo-
tional responses to gamification across different cultural
contexts to identify potential cultural differences in how
gamification is perceived and experienced. This can provide
insights for designing adaptive gamified learning environ-
ments. In this paper, we did not analyze the 10 gamification
elements. We believe it is important for future studies to
explore questions such as “Is it possible that emotions
differ by gamification element?”” Or ‘“‘do emotions differ
by task?” Lastly, future studies might consider incorpo-
rating additional or alternative technologies for emotion
detection, such as wearable devices or advanced biometric
sensors, to validate and complement the findings obtained
from Noldus Observer XT and FaceReader systems.
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