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Abstract: In the digital era, the application of technology in
education is increasingly important to enhance student
engagement and learning effectiveness. The aim of this
study is to explore teachers’ perceptions of twenty-first
century learning technology innovations, specifically the
implementation of gamification in elementary science
education. Using interviews, this research involves tea-
chers from various socioeconomic backgrounds (low,
middle, and high) to gain diverse perspectives on the defi-
nition of gamification, its classroom implementation, as
well as the challenges and solutions in applying gamifica-
tion. In addition to interviews, this study also employs
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questionnaires to assess teachers’ initial knowledge of
the gamification concept prior to classroom implementa-
tion. The findings indicate that teachers’ understanding
and perceptions of gamification vary, influenced by socio-
economic factors and access to technology. The identified
challenges include infrastructure limitations, technical
knowledge, and curriculum adaptation, while the pro-
posed solutions encompass intensive training and infra-
structure support. These findings are expected to provide
insights for developing policies and training programs
that support gamification as a technological innovation
in elementary science education.

Keywords: gamification, elementary school, science learning,
perspective teacher

1 Introduction

Technological, information, and communication (ICT) advance-
ments have driven the application of gamification in education
(Lampropoulos, Keramopoulos, Diamantaras, & Evangelidis,
2022; Ofosu-Ampong, 2020; Saleem, Noori, & Ozdamli, 2022), a
highly relevant innovation within the context of twenty-first
century science learning (Kalogiannakis, Papadakis, & Zourm-
pakis, 2021; Papadakis, Zourmpakis, & Kalogiannakis, 2022). In
science education, gamification serves as an effective approach
to introduce concepts that may be abstract or challenging to
understand in an engaging and interactive manner. Game ele-
ments such as points, levels, challenges, and rewards are inte-
grated to create a motivating and enjoyable learning experi-
ence for students, particularly at the elementary level
(Alsawaier, 2018; Dichev, Dicheva, Angelova, & Agre, 2015).
Through gamification, students become more actively involved
in the science learning process, increasing their motivation,
interest, and concentration while studying scientific phe-
nomena (Chans & Portuguez Castro, 2021; Kirillov, Vinichenko,
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Melnichuk, Melnichuk, & Vinogradova, 2016). This technolo-
gical innovation also enables real-time feedback, allowing stu-
dents to track their learning progress, creating a more mean-
ingful, relevant, and competitive learning experience aligned
with twenty-first century needs (Figueroa-Flores, 2016; Kingsley
& Grabner-Hagen, 2015).

In twenty-first century science education, gamification
becomes a suitable tool for children growing up in the digital
era. As a natural learning instrument, gamification supports
the development of twenty-first century skills such as critical
thinking, problem-solving, and creativity — key skills essential
for understanding and exploring scientific concepts
(Figueroa-Flores, 2016). Teachers play a crucial role in
selecting game activities relevant to science learning objec-
tives, ensuring that the applied gamification approach is
effective and supports technological innovation. In this way,
science learning becomes more practical and enjoyable,
encouraging students to experiment and practice scientific
concepts in a safe environment.

Moreover, technology in gamification facilitates crea-
tive science teaching practices. Research shows that gami-
fication provides challenges that promote authentic
learning and enhance students’ intrinsic satisfaction, in
line with twenty-first century educational standards that
emphasize practical skills (Lampropoulos et al, 2022).
Gamified e-learning, which is gaining popularity, allows
science learning materials to be organized into games to
create an immersive virtual learning environment. This
environment enables students to learn independently,
interact with science materials, and receive continuous
feedback that boosts their motivation and understanding
of scientific concepts.

In twenty-first century education, science learning
materials relevant to everyday life are increasingly
important. Gamification enables students to connect
scientific concepts to real-life situations, helping them
see the relevance of the knowledge acquired to their
daily lives. Teachers who understand the importance
of gamification as a teaching method can design creative
and relevant game-based activities, enriching science
learning and making it more inclusive. In a supportive
learning environment, students are encouraged to think
critically, collaborate, and innovate while learning
science.

In the application of gamification to twenty-first century
science education, five main dimensions contribute to
learning effectiveness: Learning environment, learners, peda-
gogy, context, and teachers (Gonzélez-Pérez & Ramirez-
Montoya, 2022; Karan & Brown, 2022; Koyunlu Unli &
Dokme, 2022). This effectiveness encompasses affective, cog-
nitive, and psychomotor aspects, which are essential in
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modern learning approaches. With gamification designed
through innovative technology, students can develop relevant
experiential learning, thus becoming more engaged and moti-
vated in understanding scientific concepts. Through this
approach, gamification in science learning becomes an effec-
tive and innovative tool to enhance student engagement in
the twenty-first century technology era (Al Ghozali, Mustoip,
& Sulkhah, 2024; Alahmari et al., 2023).

Based on the above description, this study aims to
analyze elementary school teachers’ perceptions of the
application of gamification in science learning in the
twenty-first century learning technology era. This study
will also assess the extent to which gamification can
increase student engagement and motivation in elemen-
tary science learning according to teachers’ perspectives.
Based on these findings, this research is expected to pro-
vide relevant recommendations for the effective applica-
tion of gamification in science learning, tailored to the
needs and characteristics of twenty-first century learning,
thus supporting the achievement of more interactive and
meaningful learning objectives.

2 Literature Review

Nick Pelling first coined the term “gamification” in 2002
during a presentation at TED (Technology, Entertainment,
Design). Gamification is a learning approach that uses ele-
ments from games or video games to motivate students in
the learning process and maximize enjoyment and engage-
ment, capturing students’ interests and inspiring them to
keep learning. Gamification involves using game mechanics
to provide practical solutions by building interest within spe-
cific groups (Bencsik, Mezeiova, & Samu, 2021; Patricio, Mor-
eira, & Zurlo, 2022). In more detail, gamification is defined as
a concept that uses game-based mechanics, aesthetics, and
game-thinking to engage people, motivate action, promote
learning, and solve problems. Glover concluded that gamifi-
cation provides additional motivation to ensure that learners
fully participate in learning activities (Ekici, 2021). Engage-
ment can be defined as the willingness to participate; Fre-
derick describes student engagement as a metaconstruct that
includes students’ behavioral, emotional, and cognitive invol-
vement in learning. Just as games allow players to restart or
replay, make mistakes, and learn from them, gamification
reduces the fear of failure and increases players’ attachment
to the game. Gamification works by making technology more
appealing, encouraging users to engage in desirable beha-
viors, providing pathways to mastery and autonomy, solving
problems rather than causing distractions, and taking
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advantage of human psychology’s natural tendency to engage
with games. According to Zichermann, gamification is the
process of using game-thinking and game mechanics to
engage users and solve problems. In general terms, gamifica-
tion is the use of game design elements in non-game contexts.

2.1 Science Education in Elementary Schools

Science education in elementary schools aims to introduce
basic scientific concepts to students, foster curiosity, and
develop critical thinking and problem-solving skills (Leasa,
Corebima, & Batlolona, 2020; Sutiani et al., 2021). At this
level, engaging, interactive, and experiential approaches
are often chosen to help students understand scientific
concepts that may be abstract or challenging to grasp.
Research shows that approaches such as direct experimen-
tation, simulations, and visual models can help students
more easily understand science material and relate it to
everyday phenomena (Idris, Talib, & Razali, 2022; Kizila-
slan, Zorluoglu, & Sozbilir, 2021). Experiential approaches
also play an essential role in increasing students’ engage-
ment, so they not only learn passively but also actively
explore and observe. Thus, elementary science education
forms a critical foundation for building a basic under-
standing of science, which will be further developed in
higher levels of education.

In the twenty-first century technology era, elementary
science education is increasingly enriched by technology
applications, such as multimedia, educational games, and
virtual tools, that enhance students’ engagement in under-
standing scientific concepts. Gamification, for example, has
become a popular method in science education as it com-
bines engaging game elements with educational content,
increasing students’ motivation and interest in science.
Additionally, this method helps students to collaborate,
think critically, and develop other cognitive skills through
enjoyable activities. The use of technology in science edu-
cation also allows students to learn independently and
receive real-time feedback, supporting a more meaningful
and adaptive learning experience tailored to each student’s
learning needs (Aleven, McLaughlin, Glenn, & Koedinger,
2016; Matuk, Linn, & Eylon, 2015).

2.2 Gamification in Science Education

Gamification in science education is an approach that inte-
grates game elements, such as points, levels, challenges,
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and rewards, into an educational context to enhance stu-
dents’ engagement and motivation (Rivera & Garden, 2021).
In science education, gamification is effective because it
can transform potentially abstract scientific concepts into
more concrete and engaging learning experiences.
Research shows that gamification increases students’
interest and helps them become more involved in the
learning process, creating an interactive, student-centered
learning environment. Additionally, game elements pro-
vide students with measurable short-term goals, encoura-
ging them to continue learning and overcome challenges in
an enjoyable way. Through this approach, students also
have the opportunity to develop critical thinking skills,
problem-solving abilities, and strengthen their under-
standing of scientific concepts.

Furthermore, gamification in science education
enables continuous, immediate feedback, which is crucial
in supporting the learning process. This feedback helps
students identify errors or gaps in understanding in real-
time, allowing them to improve their grasp of the material.
Gamification also allows teachers to personalize learning
according to each student’s abilities and comprehension
level (Oliveira et al., 2022; Roosta, Taghiyareh, & Mosharraf,
2016; Tenorio, Dermeval, Monteiro, Peixoto, & Silva, 2022),
making it an adaptive and suitable method for twenty-first
century learning characteristics. For example, in science-
based games, students can interact with virtual simula-
tions that replicate scientific phenomena, helping them
understand more complex concepts in a tangible and prac-
tical manner. Thus, gamification serves not only as an
effective teaching method but also as a means of deepening
students’ understanding and developing skills relevant to
the real world.

2.3 Teachers’ Perceptions of Gamification in
Science Education

Teachers’ perceptions of gamification in science education
tend to vary but are generally positive, as the method is
seen as capable of increasing student interest and engage-
ment (Gomez-Carrasco, Monteagudo-Ferndndez, Moreno-
Vera, & Sainz-Gomez, 2019; Khan, Ahmad, & Malik, 2017).
Many teachers consider gamification an effective tool for
making science education more interactive and enjoyable,
especially for elementary students who need practical and
visual approaches to understand scientific concepts.
According to research, teachers see gamification as helpful
in developing students’ cognitive skills such as critical
thinking, problem-solving, and analytical abilities, which
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are essential in science education. Teachers also feel that
the game elements in gamification, such as awarding
points, challenges, and rewards, provide additional moti-
vation for students to continue learning and exploring
science material independently.

On the other hand, although teachers generally support
the use of gamification, they identify some challenges in its
application (Sdnchez-Mena & Marti-Parrefio, 2017). Some tea-
chers feel that gamification requires a good understanding of
technology, both from the teachers and the students, which
can be a barrier in environments with limited technological
facilities. Additionally, some teachers worry that excessive
use of gamification may reduce students’ focus on under-
standing the material and actual learning objectives. How-
ever, teachers’ positive perceptions of gamification’s potential
to enhance science learning suggest that the method remains
relevant, as long as it is applied in balance and tailored to
students’ needs and characteristics. For teachers, gamification
is an innovation with significant potential, particularly in
creating a deeper, more interactive science learning environ-
ment aligned with twenty-first century learning characteristics.

2.4 Conceptual and Theoretical Framework
of Study

This study is based on the concept of twenty-first century
learning technology innovation and the gamification
approach in elementary science education. In the twenty-
first century context, technology plays a key role in creating
more interactive, adaptive learning experiences tailored to
students’ needs. Gamification, as part of this technological
innovation, combines game elements such as challenges,
rewards, and levels to motivate students and increase their
engagement in learning. This conceptual framework pro-
poses that teachers’ understanding and perception of gami-
fication are essential for effectively implementing this
method in science education. Teachers act as facilitators
and innovators who can select or adapt appropriate gami-
fication approaches in line with the curriculum and stu-
dents’ learning characteristics. Thus, teachers’ perceptions
of gamification significantly influence the success of imple-
menting this technological innovation in science education.

Theoretically, this study uses constructivist learning
theory, which emphasizes that learning occurs effectively
when students actively engage in the learning process
through exploration and hands-on experience. Gamification
supports this theory by creating an immersive and experien-
tial learning environment. Furthermore, this study considers
self-determination motivation theory, which suggests that
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individuals are driven to feel competent, autonomous, and
connected to their environment. Gamification serves as a
means to fulfill these needs, as it provides students with
achievable challenges and goals, along with immediate feed-
back that helps them feel more motivated and engaged.
Therefore, this framework illustrates that teachers’ under-
standing of these theories and their perceptions of gamifica-
tion’s benefits and challenges can influence how gamification
is implemented in science education, ultimately impacting
students’ motivation and engagement.

3 Research Methods and
Methodology

This study employs a mixed-methods approach to explore
elementary school teachers’ perceptions and views
regarding the application of gamification in science educa-
tion. This approach was chosen because it allows the
researcher to examine various aspects related to indivi-
dual experiences, beliefs, values, knowledge, and percep-
tions of gamification, as well as its implementation in an
educational context. Primary data were collected through
semi-structured interviews and a 5-point Likert scale ques-
tionnaire, offering flexibility for the researcher to ask
open-ended, in-depth questions. Through these interviews,
teachers were able to openly express their subjective views
on the benefits, challenges, and impacts of gamification on
students’ motivation and engagement in the learning
process.

The participants consisted of 34 elementary school tea-
chers from diverse regions, including Jakarta, Depok,
Bogor, Tangerang, and Bekasi. Participants were selected
using purposive sampling with a maximum variation
approach to ensure diversity in characteristics such as
teaching experience and socio-economic background,
spanning areas with low, middle, and high economic con-
ditions. This strategy aimed to capture a wide range of
perspectives that reflect the varying experiences and chal-
lenges teachers face when applying gamification in ele-
mentary-level science education.

Research data were collected through semi-structured
interviews and questionnaires designed to gather in-depth
information on teachers’ perceptions of gamification in
science education. The interview and questionnaire forms
were carefully prepared by the researchers to align with
the research objectives, and draft versions were reviewed
by experts in education and gamification to ensure validity
and relevance. After incorporating expert recommendations,
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Table 1: Aspects of the instrument of interviews with teachers
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No. Interview aspect

u A W N =

Definition of gamification according to elementary school teachers

Elementary school teachers’ opinions on gamification as a learning method

Teachers’ opinions on the implementation of gamification methods in the learning process

Teachers’ perspectives on the problems faced in the implementation of gamification methods in elementary schools

Teachers’ suggestions regarding the issues faced in the implementation of gamification methods in elementary school education

the instruments were finalized. Interview questions were
based on the aspects shown in Table 1.

Data collection was conducted gradually during the
2024-2025 academic year with a flexible schedule to
accommodate teachers’ availability. Before starting data
collection, the researchers explained the study’s purpose
and procedures to each participant to ensure informed
consent. Willing teachers signed consent forms prior to
the interview sessions and questionnaire completion.

The questionnaire and interview guidelines were care-
fully developed to align with the research objectives. Draft
versions of these instruments were reviewed by experts in
education and gamification to ensure validity and rele-
vance. After incorporating expert feedback, the instru-
ments were finalized.

The interview instrument covered several aspects
designed to explore teachers’ perceptions of gamification
in elementary science education. Tables 3-6 provide an
overview of key dimensions analyzed in the study,

Table 2: Questionnaire questions for teachers’ perceptions of gamification

including definitions of gamification, teachers’ perspec-
tives, its implementation, and the challenges encountered.

In addition to interviews, the study employed a ques-
tionnaire to gather quantitative data on teachers’ percep-
tions of gamification. The questionnaire included 20 items
measuring various gamification elements applied in
science education. Items were structured using a Likert
scale to explore teachers’ attitudes and beliefs toward dif-
ferent facets of gamification.

Following reviewer suggestions, we clarified that the
quantitative data obtained through the questionnaire
served as exploratory support for qualitative analysis
rather than a primary dataset warranting inferential sta-
tistical tests. Thus, the quantitative analysis is descriptive
in nature, providing an overview of teachers’ perceptions
of gamification. Questionnaire results will be compared
with interview findings to offer a comprehensive under-
standing of teachers’ views on gamification in science
education.

Item Questions

1 Teachers use points or scores as a form of reward for each task completed by students

2 Teachers implement a leveling system to motivate students in learning

3 Teachers award badges as recognition for students’ achievements

4 Teachers use leaderboards to encourage healthy competition among students

5 The use of gamification makes students more engaged in the learning process

6 Gamification elements applied increase students’ motivation to learn

7 Students are more enthusiastic about completing tasks when gamification elements are included
8 Gamification helps students feel more challenged and motivated to achieve learning objectives
9 Learning with gamification helps students understand the material better

10 Teachers use gamification to provide immediate feedback to students

" Students find it easier to remember the material taught through gamification methods

12 Gamification helps students connect theory with practice

13 Teachers use digital applications or platforms to implement gamification in learning

14 Teachers utilize multimedia (videos, audio, etc.) in the gamification process

15 The technology used in gamification is easily accessible to students

16 Teachers guide students in using technology for gamified learning

17 Teachers use the results from gamification elements to evaluate students’ learning progress
18 Assessment through gamification provides a clear picture of students’ abilities

19 Teachers provide constructive feedback based on gamification results

20 Teachers use data from gamification to design subsequent learning strategies
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Table 3: Definition of gamification according to elementary school teachers

Aspect Respondent category

Responses

Definition of gamification according to
elementary school teachers

Teachers with moderate socioeconomic

level

Teachers with high socioeconomic

levels

Teachers with low socioeconomic levels

Use of play elements in learning

Makes learning more enjoyable

Increase student engagement in learning
Interactive learning methods

Learning that can motivate and actively engage
students

Learning using technology

Integration of technology in learning
Increase motivation with a point system and
challenges

Student-centered approach to learning

The qualitative data from semi-structured interviews
were analyzed using thematic analysis, involving coding,
categorizing, and identifying key response patterns.
Insights emerged regarding factors supporting gamifica-
tion’s effectiveness, including increased student motiva-
tion, learning engagement, and concept comprehension.
Challenges such as technological limitations and gaps in
digital skills were also identified.

Questionnaire data, collected via Likert scale, were ana-
lyzed descriptively to summarize teachers’ attitudes and
beliefs about gamification. Descriptive statistics detailed
response distributions and provided an overview of general
views on gamification implementation. Although inferential
statistical tests were not applied, descriptive analysis added
valuable support to interview findings. The questions for the
questionnaire are shown in Table 2.

Through this integrated approach, the study combines
qualitative and quantitative findings to provide a

comprehensive view of teachers’ perceptions of gamifica-
tion in science education. By merging in-depth interviews
with descriptive statistics, the research captures both indi-
vidual insights and broader trends, offering a well-
rounded understanding of the benefits and challenges of
gamification. This method enhances the study’s validity
and clarity, ensuring that the findings are grounded in a
robust, coherent research design while addressing key
methodological considerations.

4 Results and Discussion Data

In this section, the results of the study on teachers’ percep-
tions of the implementation of gamification in science edu-
cation at the elementary school level in the twenty-first
century will be discussed. The primary objective of this
research is to explore the extent to which teachers perceive

Table 4: Elementary school teachers’ opinions on gamification as a learning method

Aspect Respondent category

Responses

Elementary school teachers’ opinions on

gamification as a learning method levels

Teachers with moderate
socioeconomic level

Teachers with high
socioeconomic levels

Teachers with low socioeconomic

« Focus on challenges in accessing devices or technology
infrastructure

Assume gamification can be of interest to students, but may
be difficult to implement due to resource limitations

Prefer an accessible method at no additional cost

Consider gamification as an interesting additional tool to
increase learning motivation

See it as a way to help students engage more actively, yet
consider the cost and time required

Have a positive view of gamification and be ready to adopt
the latest technologies to enhance learning

See it as a means to provide an interactive and creative
learning experience

Tends to support investment in gamification applications
and teacher training for optimal use in the classroom

.
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gamification as an effective pedagogical innovation to
enhance student engagement and understanding of
science concepts. Based on comprehensive data obtained
from interviews and surveys, the presented findings offer
critical insights into the multifaceted challenges, distinct
benefits, and overall impacts of gamification on the class-
room learning experience. Furthermore, this section ela-
borates on the key factors that influence the successful
implementation of gamification, including technological
readiness, teacher preparedness, and institutional support,
alongside teachers’ perspectives on the integration of
digital technologies in elementary science education.

Based on the interviews analyzed through six main
dimensions, elementary school teachers’ perceptions
regarding gamification in science education are described
in detail. Teachers’ perceptions were evaluated based on
their comprehension of the fundamental gamification
concepts, recognition of its potential to enhance student
motivation and engagement, practical application of gami-
fication elements within the learning process, perceived
barriers and challenges, and the degree of readiness and
interest among teachers in adopting gamification strate-
gies in their classrooms. The results of this in-depth
analysis provide a nuanced understanding of both the cog-
nitive grasp teachers have of gamification and their eva-
luative judgments regarding its potential impact on science
learning outcomes at the elementary level.

Table 3 illustrates the variation in teachers’ conceptua-
lizations of gamification. Teachers from lower and middle
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socioeconomic backgrounds predominantly define gamifi-
cation as a learning approach designed to increase student
engagement by embedding game elements. Meanwhile,
educators across all socioeconomic categories consistently
emphasize that gamification aligns with student-centered
learning principles, which make science education more
interactive and dynamic by integrating game and tech-
nology elements into traditional curricula.

Table 4 shows how the perceptions of gamification as a
learning methodology are influenced by teachers’ socioe-
conomic contexts. Those from lower socioeconomic back-
grounds express skepticism about the effectiveness of
gamification, largely due to limited access to digital devices
and technological infrastructure, though they acknowledge
its potential to captivate students’ interest. Middle socio-
economic groups view gamification increasingly as a
motivational tool but remain cautious about costs and
affordability. Teachers from higher socioeconomic back-
grounds demonstrate strong support for gamification, recog-
nizing its capacity to boost engagement and expressing
readiness to invest in technological resources. These find-
ings highlight that disparities in access and resources are
critical factors affecting the acceptance and practical imple-
mentation of gamified learning, advocating for educational
policies that address equity in technology distribution.

Table 5 highlights differing implementation patterns of
gamification linked to socioeconomic variations. Teachers
at lower socioeconomic levels face considerable challenges
due to inadequate device availability and unreliable

Table 5: Teachers’ opinions on the implementation of gamification methods in the learning process

Aspect Respondent category

Responses

Teachers with low
socioeconomic levels

Teachers’ opinions on the implementation of
gamification methods in the learning process

Teachers with moderate

socioeconomic level

Teachers with high
socioeconomic levels

Faced major obstacles in accessing devices and internet
networks to implement gamification

Feeling that this method is difficult to implement without
adequate funding and technology support

Prefer simple methods that do not cost much

Seek to find ways to implement gamification using an
affordable app or device

Considering that gamification can increase students’ interest
in learning, but requires more preparation in terms of time
and cost

Looking for alternative solutions such as manual
gamification or educational games that are less reliant on
technology

Tend to be enthusiastic in implementing gamification by
using the latest applications and technologies

See it as an effective way to make learning more interactive
and fun

Support the provision of training for teachers to maximize
the implementation of gamification in learning




8 = Yoga Budi Bhakti et al.

networks, hindering gamification deployment without suf-
ficient technological backing. Those in middle socioeco-
nomic tiers have adopted more cost-effective or manual
gamification techniques to circumvent funding limitations.
Conversely, higher socioeconomic teachers are more
enthusiastic and equipped, leveraging modern technology
and professional development opportunities to enhance
gamification efficacy. The data underscore the importance
of equitable technological support and targeted training to
maximize gamification’s benefits in diverse school settings.

Table 6 identifies that implementation challenges vary
by socioeconomic status (SES). Lower SES teachers report
fundamental barriers such as device shortages, poor
internet connectivity, and constrained budgets, compli-
cating gamification adoption. Middle SES educators high-
light costs associated with software subscriptions and
insufficient training, alongside infrastructural shortcom-
ings. Meanwhile, higher SES teachers experience chal-
lenges primarily related to time constraints, curricular
alignment, and maintaining student focus amid the poten-
tially distracting nature of game elements. This suggests
that successful gamification requires infrastructure invest-
ment, inclusive teacher training programs, and curricular
reforms that holistically incorporate technology across
socioeconomic strata.

Table 7 presents teacher recommendations to ameliorate
gamification challenges, differentiated by socioeconomic
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context. Lower SES teachers advocate for simple, low-cost
gamification techniques and governmental support or subsi-
dies to facilitate technology access. Middle SES teachers call
for affordable, ongoing training and shared resource acquisi-
tion to enable broader gamification usage. In contrast, higher
SES teachers emphasize the necessity of curriculum align-
ment and comprehensive training to optimize gamification’s
pedagogical value. These insights collectively argue for inclu-
sive policy measures, equitable access to technology and pro-
fessional development, and strategic curriculum design to
bridge implementation gaps and ensure all elementary
schools can effectively deploy gamification.

Based on the interview results, teachers’ perceptions
of gamification in science education at the elementary
level vary according to SES, influencing their under-
standing and acceptance of the definitions and benefits
of gamification. Teachers from lower socioeconomic levels
generally define gamification as a simple game-based
learning method without high-tech elements due to limited
access to devices and budgets. They view gamification as a
way to engage students, but with a focus on no additional
costs. Teachers from middle socioeconomic backgrounds
have a broader understanding, seeing gamification as a
method that can utilize simple applications, assuming that
game-based learning can foster student interest and engage-
ment. Among teachers from higher socioeconomic back-
grounds, gamification is understood more comprehensively,

Table 6: Teachers’ perspectives on the problems faced in the implementation of gamification methods in elementary schools

Aspect

Respondent category

Responses

Teachers’ perspectives on the problems faced in Teachers with low
the implementation of gamification methods in

elementary schools

Teachers with moderate
socioeconomic level

Teachers with high
socioeconomic levels

socioeconomic levels

Facing major constraints in device limitations and internet
access, which hinder the implementation of gamification
Limited school budgets to provide the technology needed
Concerns about how to make gamification methods simple
and still attractive to students at no additional cost

The biggest challenge is the subscription fee of the
application or gamification program which may still be a
burden on the school’s budget

Limitations in teacher training on how to effectively use
gamification in learning

There are technical obstacles related to the readiness of
school infrastructure, such as uneven internet access in
each classroom

The main challenge is time and curriculum, which
sometimes does not align with the development of
gamified content

There needs to be in-depth training for teachers to design
interactive learning experiences

Although technology support is available, it takes effort to
keep students focused from being distracted by the game
aspect alone
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Table 7: Teachers’ suggestions regarding the issues faced in the implementation of gamification methods in elementary school education

Aspect

Respondent category

Responses

Teachers’ suggestions regarding the issues faced in the
implementation of gamification methods in elementary
school education

Teachers with moderate
socioeconomic level

Teachers with high
socioeconomic levels

Teachers with low
socioeconomic levels

Propose the use of gamification methods that do
not require expensive devices, such as manual
educational games

Encourage schools or governments to provide
basic equipment assistance or internet subsidies
Suggest simple gamification training that can be
applied with limited resources

Recommend periodic training for teachers on the
use of gamification applications on an affordable
budget

Propose the procurement of a joint device or
simple gamification support tool in schools
Encourage schools to seek sponsors or grants to
subscribe to more budget-friendly

gamification apps

Suggest aligning the curriculum with gamified
content to make learning time more efficient
Support in-depth training for teachers to design
structured and effective gamification

Encourage the use of applications that prioritize
the educational aspect so that students stay
focused on learning

viewed as a modern method involving technology and
advanced applications that can make science learning more
interactive and engaging through simulations or application-
based experiments.

In terms of views on gamification as a learning
method, teachers from lower socioeconomic levels tend
to be skeptical about the widespread application of gami-
fication in science education due to technological resource
limitations and lack of support for device access.
Conversely, teachers from middle socioeconomic back-
grounds see the potential of gamification as an effective
method for science learning, although they are aware of
budgetary challenges. They tend to look for more econom-
ical solutions, such as free applications or paper-based
games and simple tools to engage students. Teachers with
higher socioeconomic backgrounds, on the other hand,
strongly support gamification and argue that this method
can make science learning more dynamic, helping students
understand abstract concepts through visual experiences
and simulations. However, they also suggest that the cur-
riculum should be more flexible to incorporate more gami-
fication content.

Teachers’ perspectives on the challenges in imple-
menting gamification also reflect economic differences.
Teachers from lower socioeconomic levels mention the
main constraints of limited devices and internet access,
along with limited school budgets, and suggest government

support to expand technology access. Teachers from
middle socioeconomic levels focus on budget limitations
for subscribing to gamification applications and a lack of
training, proposing periodic training and grant access for
technology procurement. Teachers from higher socioeco-
nomic backgrounds, while having access to technology,
face challenges in curriculum adjustments and time man-
agement, as well as ensuring students remain focused on
learning without being distracted by game elements.
Overall, this study shows that the implementation of gami-
fication in science education can be effective with suppor-
tive policies targeting the provision of technological infra-
structure, training, and inclusive curricula, enabling
teachers at every socioeconomic level to experience the
benefits of gamification in elementary science learning.

In addition to conducting interviews to explore tea-
chers’ perceptions of gamification in science education at
the elementary level, a survey was also conducted to assess
teachers’ initial knowledge of gamification. The data
obtained are shown in Figure 1.

The result of the questionnaire indicates that teachers’
initial knowledge of gamification reveal high numbers,
suggesting that many teachers have a good understanding
of the concepts, benefits, and basic applications of gamifi-
cation in learning. This high score indicates that teachers
generally have a theoretical knowledge of gamification,
including its definition and how it can enhance student
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motivation and engagement in learning. This serves as a
strong foundation in preparing teachers to implement
gamification, as a deep understanding of this concept
allows them to design more effective and relevant learning
experiences for students.

However, although the questionnaire results show a
good understanding, high initial knowledge does not
always align with practical implementation skills. The
study indicates that other factors, such as the availability
of resources, access to technology, and practical skills in
using gamification applications, may still pose challenges
in the field. High theoretical knowledge needs to be com-
plemented by training focused on the direct application of
gamification, especially for teachers in areas with limited
access. If only relying on initial understanding without
adequate implementation skills, the application of gamifi-
cation may remain limited in practice, thus failing to fully
realize its potential benefits in learning.

Overall, these results underscore the importance of a
continuous training approach that focuses on practice to
maximize the initial knowledge that teachers already pos-
sess. The study indicates that additional support in the
form of practice-based training, technology procurement,
and the development of comprehensive implementation
guides is essential. This approach will help bridge the
gap between theoretical knowledge and practical skills,
ensuring that high initial knowledge can be optimized
and applied effectively in daily learning, particularly to
enhance the quality of learning through gamification in
elementary schools.
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5 Discussion

The findings of this study offer critical insights into elemen-
tary school teachers’ perceptions of gamification in science
education, particularly highlighting the significant dispari-
ties across SES groups. The three SES categories — high,
medium, and low — are defined based on school funding
levels and neighborhood income data, which serve as reli-
able indicators of the resources available to teachers and
students. School funding levels are determined by factors
such as local tax revenues, government grants, and educa-
tional policies that allocate resources to schools, directly
influencing the quality of infrastructure, learning mate-
rials, and access to technology. In parallel, neighborhood
income data reflect the socio-economic standing of the
communities surrounding the schools, which often corre-
lates with household income levels, parental education,
and access to external resources that can enhance student
learning, such as tutoring or extracurricular opportunities.
These SES indicators provide a nuanced understanding of
the disparities in educational resources, highlighting the
multifaceted ways in which socio-economic conditions
shape both the teaching environment and students’ educa-
tional experiences. By using these data points, we can more
accurately gauge how access to resources, both inside and
outside the classroom, influences educational practices,
particularly in relation to innovative teaching approaches
like gamification.

Quantitative data reveal that teachers in higher SES
schools generally perceive gamification more positively,

Teachers' Prior Knowledge of Gamified Learning

Item 19

Item 17

Item 15

Item 13

Item 11

Item 9

Item 7

Item 5

Item 3

Item1

0 20 40

Figure 1: Teacher’s prior knowledge of gamified learning.
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with a notable average score of 4.4 (SD = 0.5), compared to
3.8 (SD = 0.6) for medium SES and 3.1 (SD = 0.8) for low SES
schools. This pattern is consistent with existing research
that links SES to perceptions of educational tools and
methods, where higher SES is often associated with greater
access to resources, including digital technology, and more
positive attitudes toward innovative teaching practices.
These differences in perceptions reflect not only variations
in access to digital technology but also broader systemic
inequalities in education. Specifically, 90% of high-SES tea-
chers report access to digital devices, while only 40% of the
low-SES teachers have similar resources. This stark tech-
nological divide significantly influences how gamification
is perceived and implemented in classrooms. It highlights a
critical barrier that prevents equitable access to educa-
tional innovations, such as gamification, which heavily
relies on digital tools and platforms. Moreover, these dis-
parities are also evident in teacher readiness scores, with
high-SES teachers reporting an average readiness of 4.3 (SD
= 0.4), significantly higher than the low-SES group, which
scores 2.9 (SD = 0.7). These findings underscore how SES-
related access to resources not only shapes teachers’ per-
ceptions but also their confidence and ability to adopt and
implement gamification effectively. This aligns with stu-
dies which indicate that teachers in higher SES contexts
tend to have more professional development opportunities
and better access to technology, which boosts their readi-
ness to integrate new teaching methods. Thus, SES dispa-
rities in both material and professional resources play a
crucial role in shaping the adoption of educational innova-
tions like gamification.

Qualitative data reinforce these quantitative results by
providing deeper insights into teachers’ attitudes toward
gamification. Teachers commonly defined gamification as
integrating game elements, such as points, levels, and
rewards, to enhance student engagement and motivation.
However, interpretations varied: some teachers empha-
sized gamification’s potential to create a fun, dynamic
learning environment, while others focused on its more
structured elements, like game mechanics. This variation
reflects gamification’s adaptability across different
teaching styles and educational contexts (Kangas,
Siklander, Randolph, & Ruokamo, 2017; Ke, 2016; Nou-
siainen, Kangas, Rikala, & Vesisenaho, 2018), supporting
the broader literature on gamification’s ability to align
with specific pedagogical goals and contextual needs.

In general, teachers expressed positive views on gami-
fication, citing its ability to increase student engagement,
foster interactivity, and enhance motivation, particularly
in making abstract scientific concepts more accessible.
These findings align with previous research, which
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highlights gamification’s potential to make complex topics
more engaging for young learners (Duarte & Cruz, 2018;
Falah et al., 2021; Mora, Riera, Gonzalez, & Arnedo-Moreno,
2017). Examples of effective gamification strategies
included gamified quizzes, role-playing activities, and chal-
lenges that promoted active participation and sustained
student interest. However, many teachers argued that
gamification should complement, rather than replace, tra-
ditional methods of instruction, advocating for a balanced
integration of both approaches.

Despite its benefits, technological constraints emerged
as a significant barrier to widespread gamification adop-
tion, especially in low-SES schools where digital resources
are limited. This issue is indicative of broader systemic
inequalities that persist in education, where teachers and
students in under-resourced schools face challenges in
accessing the necessary tools and professional develop-
ment to effectively implement technology-driven pedago-
gies. These findings highlight the urgent need for targeted
investments in educational infrastructure, particularly in
low-SES schools, and for professional development pro-
grams to enhance digital literacy and pedagogical expertise
among teachers. Addressing these disparities is essential
not only for the successful implementation of gamification
but also for fostering greater educational equity.

In addition to SES, other factors such as teaching
experience, subject expertise, school location (urban vs
rural), school type, and classroom size also play significant
roles in shaping teachers’ perceptions and readiness to
adopt gamification. Future research should examine how
these factors interact with SES to influence the adoption
and effectiveness of gamification, offering a more nuanced
understanding of the barriers and enablers of gamified
learning. For instance, exploring how teachers’ previous
experiences with technology and their attitudes toward
innovation contribute to their willingness to experiment
with gamification could offer valuable insights into the
process of technology adoption in classrooms.

From a methodological perspective, the study’s use of
both descriptive and inferential statistics provides a robust
foundation for understanding trends across SES groups.
However, future research could benefit from more
advanced analyses, such as factor analysis, to uncover
the underlying constructs influencing teachers’ percep-
tions of gamification. Furthermore, graphical data presen-
tation could improve the clarity and interpretability of
findings. The study would also benefit from a stronger
theoretical framework that more explicitly connects the
empirical data to established educational theories, such
as constructivism and self-determination theory. For
instance, constructivist learning theory, championed by
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theorists like Piaget and Vygotsky, emphasizes the impor-
tance of active, student-centered learning, where knowl-
edge is constructed through personal experiences and
interactions with the environment. This theory provides
a robust theoretical basis for understanding how gamifica-
tion can enhance student engagement and comprehension
of scientific concepts. In a gamified learning environment,
students actively participate in challenges, problem-sol-
ving, and interactive tasks, which aligns with the core prin-
ciples of constructivism. By incorporating game
mechanics, such as levels, rewards, and feedback loops,
gamification encourages students to construct their own
understanding, engage in meaningful learning, and make
connections between theoretical knowledge and real-
world application. This active learning process is particu-
larly beneficial for complex subjects like science, where
abstract concepts can often be difficult for young learners
to grasp.

Similarly, self-determination theory (Deci & Ryan,
1985), which focuses on three core psychological needs,
autonomy, competence, and relatedness, offers a valuable
lens for understanding how gamification can foster
intrinsic motivation in students. According to this theory,
when students feel that they have control over their
learning (autonomy), believe in their ability to succeed
(competence), and feel connected to others in the learning
environment (relatedness), they are more likely to be moti-
vated and engaged. Gamification, by design, addresses
these needs by providing opportunities for choice (e.g.,
selecting challenges or learning paths), offering immediate
feedback and rewarding progress (competence), and
creating collaborative or competitive dynamics that foster
social interaction (relatedness). By meeting these psycho-
logical needs, gamification can significantly enhance stu-
dents’ intrinsic motivation, leading to deeper engagement,
sustained effort, and improved academic outcomes.

By integrating these theories into the analysis, the
study can offer deeper insights into how gamification func-
tions as a pedagogical tool that aligns with key principles of
learning and motivation. Linking observed patterns of tea-
cher motivation and perceived student engagement to
these well-established theories not only strengthens the
conceptual framework of the research but also provides
a more comprehensive understanding of why gamification
may be effective in enhancing student learning, particu-
larly in subjects that require higher levels of abstract
thinking and critical reasoning. Furthermore, a theoretical
alignment with constructivism and self-determination
theory can guide future research in identifying the specific
mechanisms through which gamification influences learning
outcomes, offering more targeted recommendations for
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educators seeking to implement this approach in their
classrooms.

In conclusion, this study affirms gamification’s poten-
tial as a transformative pedagogical tool for elementary
science education, but its successful implementation
depends on addressing resource disparities, particularly
those related to SES, and providing adequate support for
teachers through professional development and infrastruc-
ture improvements. Future research should build on these
findings by incorporating a wider range of contextual vari-
ables, applying more advanced analytical techniques, and
integrating relevant theoretical frameworks to guide the
effective implementation of gamification. By doing so, edu-
cators can maximize the educational benefits of gamifica-
tion and ensure a more equitable and engaging learning
experience for all students.

6 Conclusion

This research highlights the crucial role of technology, par-
ticularly gamification, in enhancing student engagement
and learning outcomes in elementary science education.
By exploring teachers’ perceptions across various socioe-
conomic backgrounds, the study reveals significant varia-
tions in understanding and implementing gamification,
driven by factors such as access to technology and tech-
nical expertise. The identified challenges ranging from
infrastructure limitations to the need for curriculum adap-
tation underscore the importance of addressing these
issues through targeted solutions, including comprehen-
sive training and improved technological resources.
Ultimately, the findings aim to inform policy development
and training initiatives that can effectively support the
integration of gamification as a vital educational innova-
tion, thereby fostering a more engaging and effective
learning environment for all students in the digital era.

7 Recommendations

Based on the findings of this study on teachers’ perceptions
of gamification in elementary science education, several
key recommendations can be made to enhance the suc-
cessful implementation of gamification in the classroom.
First, to address the varying levels of understanding and
perceptions of gamification, it is crucial to offer contin-
uous, intensive training programs for teachers. These pro-
grams should focus on both the theoretical aspects and
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practical applications of gamification in science education,
helping teachers better integrate these techniques into
their teaching strategies, regardless of prior experience.
Additionally, the study highlighted infrastructure limita-
tions as a significant challenge, especially in schools from
lower socioeconomic areas. Policymakers must invest in
upgrading technological infrastructure, ensuring that all
schools have access to necessary devices and reliable
internet connectivity, thereby providing equal opportu-
nities for all students and teachers to benefit from gamified
learning experiences. Another key recommendation is the
adaptation of the existing curriculum to seamlessly incor-
porate gamification.

Educational authorities should work with teachers to
revise and adapt the curriculum, providing guidelines,
examples, and templates for aligning science content
with game-based learning principles. Furthermore, tea-
chers with more experience in gamification should be
encouraged to collaborate with their peers by creating a
community of practice where they can share best practices,
lesson plans, and resources. Peer observation and mentor-
ship programs can also help less experienced teachers.
While gamification has the potential to increase student
engagement, it is essential to ensure that the games and
activities cater to diverse student needs and learning
styles. Teachers should be trained to design inclusive, dif-
ferentiated gamified activities that encourage participation
from all students, including those with learning disabilities
or different cultural backgrounds. To improve the effec-
tiveness of gamification, schools should establish mechan-
isms for ongoing assessment and feedback, monitoring
both teacher and student progress, and providing construc-
tive feedback on the use of gamified strategies. It is also
vital to evaluate the impact of gamification on student
learning outcomes, engagement, and motivation. Finally,
governments and educational bodies should consider
developing policies that promote and support the integra-
tion of gamification into education, including funding for
technology, teacher training, and curriculum development,
as well as guidelines for the ethical use of gamified
learning experiences. By addressing these recommenda-
tions, schools can foster an environment where gamifica-
tion in science education is effectively implemented,
leading to enhanced student engagement, motivation,
and learning outcomes.

Acknowledgments: The author would like to express sin-
cere gratitude to the Ministry of Education, Culture,
Research, and Technology of the Republic of Indonesia
for their support and funding of this research through
the KATALIS (Strategic Research Collaboration) scheme.

Teachers’ Perceptions of Gamification in 21st Century Science

- 13

Special thanks are also extended to the research partners
at Ahmad Dahlan University Yogyakarta, Muhammadiyah
University Mataram, and Naga Cipta 2 Elementary School
in Bekasi Regency, West Java, for their invaluable contri-
butions to the success and smooth progress of this
research. We deeply appreciate the exceptional collabora-
tion and continuous support provided throughout the
research process.

Funding information: This research was funded by the
Ministry of Education, Culture, Research, and Technology
under contract number 01275/SKP.LT/LPPM/UNINDRA/2024.

Author contributions: Yoga: Conceptualization, metho-
dology, and overall coordination of the study. Irnin: Data
collection and analysis. Indica: Literature review and the-
oretical framework development. Rendi: Drafting the
manuscript and integrating sections. Ika: Validation and
critical revision of the manuscript. Nizar: Visualization,
formatting, and final proofreading.

Conflict of interest: The authors state no conflict of
interest.

Data availability statement: Data supporting the findings
of this study are available from the corresponding author
upon reasonable request.

References

Al Ghozali, M. L., Mustoip, S., & Sulkhah, S. (2024). The role of gamification
methods in increasing creativity and innovation of elementary
school students in the digital era. JPS: Journal of Primary School,
12), 21-27.

Alahmari, M., Jdaitawi, M. T., Rasheed, A., Abduljawad, R., Hussein, E.,
Alzahrani, M., & Awad, N. (2023). Trends and gaps in empirical
research on gamification in science education: A systematic review
of the literature. Contemporary Educational Technology, 15(3), 1-14.
doi: 10.30935/cedtech/13177.

Aleven, V., McLaughlin, E. A., Glenn, R. A., & Koedinger, K. R. (2016).
Instruction based on adaptive learning technologies. Handbook of
Research on Learning and Instruction, 2, 522-560.

Alsawaier, R. S. (2018). The effect of gamification on motivation and
engagement. The International Journal of Information and Learning
Technology, 35(1), 56-79. doi: 10.1108/1JILT-02-2017-0009.

Bencsik, A., Mezeiova, A., & Samu, B. O. (2021). Gamification in higher
education (case study on a management subject). International
Journal of Learning, Teaching and Educational Research, 20(5),
211-231. doi: 10.26803/ijlter.20.5.12.

Chans, G. M., & Portuguez Castro, M. (2021). Gamification as a strategy to
increase motivation and engagement in higher education chemistry
students. Computers, 10(10), 132. doi: 10.3390/computers10100132.


https://doi.org/10.30935/cedtech/13177
https://doi.org/10.1108/IJILT-02-2017-0009
https://doi.org/10.26803/ijlter.20.5.12
https://doi.org/10.3390/computers10100132

14 — Yoga Budi Bhakti et al.

Dichev, C., Dicheva, D., Angelova, G., & Agre, G. (2015). From gamification
to gameful design and gameful experience in learning. Cybernetics
and Information Technologies, 14(4), 80-100. doi: 10.1515/cait-
2014-0007.

Duarte, S., & Cruz, M. (2018). The gamification octalysis framework within
the primary english teaching process: The quest for a
transformative classroom. Revista Luséfona de Educagdo, 41, 63-82.

Ekici, M. (2021). A systematic review of the use of gamification in flipped
learning. Education and Information Technologies, 26(3), 3327-3346.

Falah, )., Wedyan, M., Alfalah, S. F., Abu-Tarboush, M., Al-Jakheem, A., Al-
Faraneh, M., ... Charissis, V. (2021). Identifying the characteristics of
virtual reality gamification for complex educational topics.
Multimodal Technologies and Interaction, 5(9), 53. doi: 10.3390/
mti5090053.

Figueroa-Flores, J. F. (2016). Gamification and game-based learning: Two
strategies for the 21st century learner. World, 3(2), 507-522. doi: 10.
22158/wjer.v3n2p507.

G6mez-Carrasco, C. J., Monteagudo-Fernandez, )., Moreno-Vera, J. R., &
Sainz-Gémez, M. (2019). Effects of a gamification and flipped-
classroom program for teachers in training on motivation and
learning perception. Education Sciences, 9(4), 299. doi: 10.3390/
educsci9040299.

Gonzélez-Pérez, L. I, & Ramirez-Montoya, M. S. (2022). Components of
Education 4.0 in 21st century skills frameworks: Systematic review.
Sustainability, 14(3), 1493. doi: 10.3390/5u14031493.

Idris, N., Talib, O., & Razali, F. (2022). Strategies in mastering science
process skills in science experiments: A systematic literature review.
Jurnal Pendidikan IPA Indonesia, 11(1), 155-170. doi: 10.15294/jpii.
v11i1.32969.

Kalogiannakis, M., Papadakis, S., & Zourmpakis, A. I. (2021). Gamification
in science education. A systematic review of the literature. Education
Sciences, 11(1), 22. doi: 10.3390/educsci11010022.

Kangas, M., Siklander, P., Randolph, J., & Ruokamo, H. (2017). Teachers’
engagement and students’ satisfaction with a playful learning
environment. Teaching and Teacher Education, 63, 274-284. doi: 10.
1016/j.tate.2016.12.018.

Karan, E., & Brown, L. (2022). Enhancing student’s problem-solving skills
through project-based learning. fournal of Problem Based Learning in
Higher Education, 10(1), 74-87. doi: 10.5278/0js.jpblhe.v10i1.6887.

Ke, F. (2016). Designing and integrating purposeful learning in game
play: A systematic review. Educational Technology Research and
Development, 64(2), 219-244.

Khan, A., Ahmad, F. H., & Malik, M. M. (2017). Use of digital game based
learning and gamification in secondary school science: The effect
on student engagement, learning and gender difference. Education
and Information Technologies, 22, 2767-2804.

Kingsley, T. L., & Grabner-Hagen, M. M. (2015). Gamification: Questing to
integrate content knowledge, literacy, and 21st-century learning. Journal
of Adolescent & Adult Literacy, 59(1), 51-61. doi: 10.1002/jaal.426.

Kirillov, A. V., Vinichenko, M. V., Melnichuk, A. V., Melnichuk, Y. A., &
Vinogradova, M. V. (2016). Improvement in the learning environment
through gamification of the educational process. International Electronic
Journal of Mathematics Education, 11(7), 2071-2085. https://www.iejme.
com/article/improvement-in-the-learning-environment-through-
gamification-of-the-educational-process.

Kizilaslan, A., Zorluoglu, S. L., & Sozbilir, M. (2021). Improve learning with
hands-on classroom activities: Science instruction for students with

DE GRUYTER

visual impairments. European Journal of Special Needs Education,
36(3), 371-392. doi: 10.1080/08856257.2020.1732110.

Koyunlu Unld, Z., & Dékme, 1. (2022). A systematic review of 5E model in
science education: Proposing a skill-based STEM instructional
model within the 21-st century skills. International Journal of Science
Education, 44(13), 2110-2130. doi: 10.1080/09500693.2022.2114031.

Lampropoulos, G., Keramopoulos, E., Diamantaras, K., & Evangelidis, G.
(2022). Augmented reality and gamification in education: A
systematic literature review of research, applications, and empirical
studies. Applied Sciences, 12(13), 6809. doi: 10.3390/app12136809.

Leasa, M., Corebima, A. D., & Batlolona, J. R. (2020). The effect of learning
styles on the critical thinking skills in natural science learning of
elementary school students. Ilkogretim Online, 19(4), 2086-2097. doi:
10.17051/ilkonline.2020.763449.

Matuk, C. F., Linn, M. C., & Eylon, B. S. (2015). Technology to support
teachers using evidence from student work to customize technology-
enhanced inquiry units. Instructional Science, 43, 229-257.

Mora, A, Riera, D., Gonzalez, C., & Arnedo-Moreno, J. (2017). Gamification:
A systematic review of design frameworks. Journal of Computing in
Higher Education, 29, 516-548.

Nousiainen, T., Kangas, M., Rikala, J., & Vesisenaho, M. (2018). Teacher
competencies in game-based pedagogy. Teaching and Teacher
Education, 74, 85-97. doi: 10.1016/j.tate.2018.04.012.

Ofosu-Ampong, K. (2020). The shift to gamification in education: A review
on dominant issues. Journal of Educational Technology Systems, 49(1),
113-137. doi: 10.1177/0047239520917629.

Oliveira, W., Hamari, J., Joaquim, S., Toda, A. M., Palomino, P. T.,
Vassileva, J., & Isotani, S. (2022). The effects of personalized
gamification on students’ flow experience, motivation, and
enjoyment. Smart Learning Environments, 9(1), 16. doi: 10.1186/
540561-022-00194-x.

Papadakis, S., Zourmpakis, A. I, & Kalogiannakis, M. (2022). Analyzing the
impact of a gamification approach on primary students’ motivation
and learning in science education. In International Conference on
Interactive Collaborative Learning (pp. 701-711). Cham: Springer
International Publishing.

Patricio, R., Moreira, A. C., & Zurlo, F. (2022). Gamification in innovation
teams. International Journal of Innovation Studies, 6(3), 156-168.

Rivera, E. S., & Garden, C. L. P. (2021). Gamification for student
engagement: A framework. Journal of Further and Higher Education,
45(7), 999-1012. doi: 10.1080/0309877X.2021.1875201.

Roosta, F., Taghiyareh, F., & Mosharraf, M. (2016). Personalization of
gamification-elements in an E-learning environment based on
learners’ motivation. In 2076 8th International symposium on
telecommunications (IST) (pp. 637-642). IEEE. doi: 10.1109/ISTEL.2016.
7881899.

Saleem, A. N., Noori, N. M., & Ozdamli, F. (2022). Gamification
applications in E-learning: A literature review. Technology,
Knowledge and Learning, 27(1), 139-159.

Sanchez-Mena, A., & Marti-Parrefio, J. (2017). Drivers and barriers to
adopting gamification: Teachers’ perspectives. Electronic journal of
e-Learning, 15(5), 434-443. http://hdl.handle.net/11268/6683.

Tenorio, K., Dermeval, D., Monteiro, M., Peixoto, A., & Silva, A. P. D. (2022).
Exploring design concepts to enable teachers to monitor and adapt
gamification in adaptive learning systems: A qualitative research
approach. International Journal of Artificial Intelligence in Education,
32(4), 867-891. doi: 10.1007/s40593-021-00274-y.


https://doi.org/10.1515/cait-2014-0007
https://doi.org/10.1515/cait-2014-0007
https://doi.org/10.3390/mti5090053
https://doi.org/10.3390/mti5090053
https://doi.org/10.22158/wjer.v3n2p507
https://doi.org/10.22158/wjer.v3n2p507
https://doi.org/10.3390/educsci9040299
https://doi.org/10.3390/educsci9040299
https://doi.org/10.3390/su14031493
https://doi.org/10.15294/jpii.v11i1.32969
https://doi.org/10.15294/jpii.v11i1.32969
https://doi.org/10.3390/educsci11010022
https://doi.org/10.1016/j.tate.2016.12.018
https://doi.org/10.1016/j.tate.2016.12.018
https://doi.org/10.5278/ojs.jpblhe.v10i1.6887
https://doi.org/10.1002/jaal.426
https://www.iejme.com/article/improvement-in-the-learning-environment-through-gamification-of-the-educational-process
https://www.iejme.com/article/improvement-in-the-learning-environment-through-gamification-of-the-educational-process
https://www.iejme.com/article/improvement-in-the-learning-environment-through-gamification-of-the-educational-process
https://doi.org/10.1080/08856257.2020.1732110
https://doi.org/10.1080/09500693.2022.2114031
https://doi.org/10.3390/app12136809
https://doi.org/10.17051/ilkonline.2020.763449
https://doi.org/10.1016/j.tate.2018.04.012
https://doi.org/10.1177/0047239520917629
https://doi.org/10.1186/s40561-022-00194-x
https://doi.org/10.1186/s40561-022-00194-x
https://doi.org/10.1080/0309877X.2021.1875201
https://doi.org/10.1109/ISTEL.2016.7881899
https://doi.org/10.1109/ISTEL.2016.7881899
http://hdl.handle.net/11268/6683
https://doi.org/10.1007/s40593-021-00274-y

	1 Introduction
	2 Literature Review
	2.1 Science Education in Elementary Schools
	2.2 Gamification in Science Education
	2.3 Teachers' Perceptions of Gamification in Science Education
	2.4 Conceptual and Theoretical Framework of Study

	3 Research Methods and Methodology
	4 Results and Discussion Data
	5 Discussion
	6 Conclusion
	7 Recommendations
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


