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CHAPTER SIX

GAMIFICATION IN SCIENCE EDUCATION IN NIGERIA

By

Olamoyegun, Stephania Olabisi Ph.D
oduyemiolabisi09@gmail.com
Department of Science and Environmental Education,
Faculty of Education, University of Abuja

Ola-Adeniji Elizabeth Bolarinwa
Department of Science Education, University of Abuja, Nigeria

ABSTRACT

Gamification—introducing game elements (points, challenges, levels, feedback) into learning—
offers a promising route to revitalise science education in Nigeria by increasing engagement,
improving conceptual understanding, and supporting active, experiential learning. This chapter
situates gamification within contemporary science pedagogy and outlines its potential benefits
(motivation, immediate feedback, differentiated pathways, collaboration) as well as practical
constraints in the Nigerian context (limited electricity and devices, teacher capacity gaps,
curriculum/assessment misalignment, cost, and equity concerns). Drawing on international
frameworks and empirical reviews of gamification and inquiry-based science instruction, the
chapter argues for a mixed-modal approach that combines low-tech and high-tech game
mechanics, teacher professional development, curriculum alignment, and pilot research to evaluate
impact. It recommends concrete actions for policymakers and school leaders: integrate gamified
tasks into syllabi, fund teacher training in gameful pedagogy, prioritise low-tech game designs for
low-resource settings, and run iterative pilots with robust assessment of learning outcomes. With
careful design and sustained support, gamification can help Nigeria move from rote memorisation
toward deeper scientific literacy and 21st-century competences.

Keywords: gamification, science education, STEM pedagogy, active learning, Nigeria,
educational technology, game-based learning
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GAMIFICATION IN SCIENCE EDUCATION IN NIGERIA

6.1.Introduction

In many Nigerian classrooms, science is perceived as difficult and abstract—students often
approach it with anxiety rather than curiosity. Traditional methods (teacher lecture, rote
memorization, and text-based drills) frequently dominate instruction, leaving many learners unable
to connect scientific concepts to real-world phenomena. Gamification—the use of game elements
and mechanics in non-gaming contexts—offers a practical approach to rekindle interest in science
by making learning interactive, context-based and motivating.

Gamified learning (points, levels, badges, challenges, narrative scenarios and immediate feedback)
can transform classroom activities into inquiry-rich tasks that foster curiosity and persistence. In
low-resource settings, simple, well-designed game mechanics—both digital and analog—can
promote engagement without requiring expensive infrastructure.

But what if science could be fun again? What if learning about atoms, ecosystems, or Newton’s
laws felt more like a game than a test? This is where gamification—the use of game elements in
non-game contexts—comes in.

Gamification offers a fresh and exciting approach to science education. By incorporating elements
like points, challenges, storylines, and rewards, educators can transform the learning experience
into one that sparks curiosity, encourages participation, and sustains motivation. It doesn’t just
make science more enjoyable—it makes it more meaningful and memorable.

In the Nigerian context, where overcrowded classrooms, limited resources, and exam-focused
teaching are common, gamification presents a unique opportunity. It can bridge the gap between
theory and practice, empower students to take charge of their own learning, and even help teachers
reach learners with different needs and abilities.

This chapter explores the role of gamification in enhancing science education in Nigerian schools.
The chapter is discussed under the following sub-head: concept of science education, concept of
gamification, benefits of using Gamification in science education and problem militating against
effective use of Gamification in science education.

6.2.Clarification of concepts
i.  Concept of Science Education

Science education refers to the teaching and learning of science content and processes, typically
in formal settings such as schools, colleges, and universities, but also in informal environments
like museums, science centers, and online platforms. It plays a vital role in developing students’
understanding of the natural world, critical thinking, and problem-solving skills.
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Purpose of Science Education
Science education aims to:
a) Foster scientific literacy—the ability to understand scientific concepts and processes.

b) Enable individuals to make informed decisions about personal and societal issues (e.g., climate
change, health, and technology).

c) Encourage curiosity and inquiry, laying the foundation for innovation and research.

d) Prepare students for careers in science, technology, engineering, and mathematics
(STEM) fields.

e) Develop critical thinking, analytical skills, and evidence-based reasoning.

Core Components of Science Education

Component Description
Content Knowledge U.nd'ers.tanding fac.ts, theories, .laws, and.principles ?cross scientific
disciplines (e.g., biology, chemistry, physics, earth science).
Scientific Learning how to ask questions, form hypotheses, conduct
Method/Inquiry experiments, collect and analyze data, and draw conclusions.
E i keptici bjectivit thical
Scientific Attitudes ncoura'tg%n'g . opepngss, skepticism, objectivity, and ethica
responsibility in scientific work.
Applications and| Exploring how science relates to everyday life and global challenges
Societal Context (e.g., renewable energy, pandemics, sustainability).
Technological Using tools like simulations, lab equipment, and data analysis
Integration software to enhance understanding.

Approaches to Teaching Science
1) Traditional Approach: Focuses on memorization of scientific facts and teacher-led instruction.

2) Inquiry-Based Learning: Students actively explore problems and develop understanding
through hands-on investigation.

3) Problem-Based Learning (PBL): Real-world problems are used as a context for students to
develop problem-solving and research skills.
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4) Constructivist Approach: Builds on learners’ prior knowledge and encourages conceptual
change through active engagement.

5) STEM/STEAM Integration: Incorporates science with technology, engineering, (arts), and
math to promote interdisciplinary learning.

ii. 2.2 Concept of Gamification

Gamification refers to the application of game design elements—such as point scoring,
competition, rules of play, and rewards—into non-game contexts like education. Its core objective
is to make learning more engaging, motivating, and interactive by leveraging the psychological
appeal of games. In recent years, gamification has emerged as a promising educational strategy,
particularly in science education, which is often seen by students as abstract, challenging, or
disconnected from real life (Ekpo, & Aiyedun, 2020). Science as a subject naturally lends itself to
exploration, experimentation, and discovery—qualities that align well with the dynamics of
games. By integrating gamified elements into science lessons, educators can simulate real-world
problems, encourage collaboration, and create environments where students actively participate
rather than passively receive information. For instance, a biology teacher might use a digital
simulation where students "unlock" body systems through correct answers, or a chemistry lesson
might involve team-based challenges to solve puzzles related to chemical bonding.

Gamification is not about turning education into pure entertainment, but rather about using
motivational techniques from games to foster deeper learning. Game elements such
as levels, badges, leaderboards, and progress tracking can encourage students to take ownership of
their learning. These elements introduce a sense of challenge and achievement, which can be
especially effective in keeping students motivated in science subjects that typically require
sustained effort and conceptual understanding (Owens, Sadler, Barab, & Smith, 2020; Ogunode
2020). In science education, gamification can also support differentiated learning. By offering
multiple paths to achieve goals, games can accommodate different learning styles, abilities, and
paces. For example, while some students might prefer fast-paced quizzes, others might thrive in
project-based, exploratory tasks that resemble scientific missions or quests. This flexibility is
particularly important in diverse classroom settings, such as those in Nigeria, where students come
from varied academic and cultural backgrounds (Sambo, Kukwi, Eggari, & Mahmuda, 2014;
Opara P., & David 2014).

Moreover, gamified learning environments can foster 21st-century skills such as critical thinking,
problem-solving, collaboration, and digital literacy—all of which are essential in scientific inquiry
and the modern workforce. As education systems in Nigeria and globally continue to emphasize
STEM (Science, Technology, Engineering, and Mathematics), gamification offers a tool for
making science not just accessible, but also exciting and relevant to students’ lives.
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Gamification in science education is more than a trend—it is a transformative approach that aligns
with how students learn and interact in today’s digital age. When thoughtfully implemented, it can
revitalize science classrooms, improve student outcomes, and nurture a generation of curious,
confident learners who are equipped to tackle real-world scientific challenges.

6.3. Benefits of Gamification of Gamification in science education

The key benefits of using gamification in science education, particularly relevant for contexts like
Nigerian schools but applicable more broadly as well:

Research and reviews indicate multiple potential benefits of gamification for learning: higher
engagement, faster formative feedback, stronger persistence, opportunities for scaffolding and
differentiated pacing, and support for collaboration and problem-solving—outcomes that are
especially valuable in science education (Hamari, Koivisto, & Sarsa, 2014; Owens et al., 2020).

i.  Increases Student Engagement and Motivation

Gamification transforms passive learning into active participation. Game elements such as points,
levels, badges, and rewards tap into students' natural desire for competition, achievement, and
recognition. In science education, where students often find concepts abstract or difficult,
gamification provides a more enjoyable and immersive learning experience. When students are
more engaged, they are more likely to retain information and develop a positive attitude toward
science (Orji Ogar, & Aiyedun, 2018; Owens, Sadler, Barab, & Smith, 2020)..

ii.  Enhances Conceptual Understanding

Science involves complex theories, processes, and systems that can be hard to grasp through
traditional teaching methods. Gamified activities—such as simulations, science quests, and
interactive challenges—allow students to visualize and experiment with these concepts in a risk-
free environment. For instance, a simulation game that models a chemical reaction can help
students understand the principles behind it far better than a textbook explanation alone (Olatunde-
Aiyedun, 2021; Olamoyegun, Olatunde-Aiyedun, & Ogunode, 2022).

ili.  Encourages Active and Experiential Learning

Gamification often involves doing rather than just listening or reading. This hands-on approach
promotes experiential learning, where students learn by interacting with the content. In science,
this could mean solving real-world problems, conducting virtual experiments, or completing
science missions. Such active participation leads to deeper cognitive processing and better
retention of scientific knowledge.
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iv.  Supports Differentiated Learning

One of the strengths of gamification is its ability to accommodate different learning styles and
abilities. Games can be designed with multiple difficulty levels, various types of challenges, and
different modes of participation (individual, group, competitive, collaborative). This makes it
easier for teachers to reach students at different academic levels, including those who may struggle
with traditional methods of science instruction.

v. Fosters Collaboration and Social Skills

Many gamified science activities involve team-based problem solving or class-wide competitions.
These scenarios encourage students to communicate, cooperate, and learn from one another—
developing not only their scientific thinking but also their interpersonal skills. Collaboration is an
essential part of scientific work in the real world, and gamification helps students experience that
dynamic early on.

vi.  Provides Immediate Feedback and Encourages Persistence

Games typically provide instant feedback on performance, helping students understand what they
did right or wrong. In science education, this means students can quickly correct misconceptions
and refine their understanding as they progress through tasks. This feedback loop encourages
a growth mindset, where students are motivated to try again, learn from failure, and improve—a
critical attitude for mastering scientific inquiry and problem-solving (Kirschner, & Erkens, 2020;
Meyers, & Jones, 2015).

6.4.Problem militating against effective use of Gamification in Science Education

Practical constraints limit gamification’s reach in many Nigerian settings: unreliable power and
internet, limited device access, insufficient teacher training in gameful pedagogy, rigid exam-
oriented curricula, program cost and sustainability concerns, and equity gaps (Tandogan, Ozdemir,
& Cakmakei, 2020; Hamari et al., 2014). Some of the problems militating against effective use of
Gamification in Science Education includes

1.  Inadequate technological infrastructure

Many schools (especially in rural or under-resourced areas) lack reliable electricity, internet
connectivity, and sufficient computers/devices. Gamified science lessons often rely on digital
tools, simulations, or platforms, so without stable electricity or devices, implementation is sporadic
or impossible. There's uneven access: some tertiary institutions or elite schools may have the
resources, but many primary/secondary schools don’t. This leads to a digital divide in who
benefits. Also, to maintain and update hardware/software (repairs, licensing) requires funds and
technical support that are often missing (Tandogan, Ozdemir, & Cakmakci, 2020).
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ii.  Insufficient teacher training and capacity

Many science teachers have not been trained in designing or delivering gamified activities. They
may not be familiar with game-based learning pedagogy, how to align game mechanics with
learning outcomes, or how to manage gamified classrooms. Without professional development
opportunities, teachers may either misuse the tools (e.g. use superficial game elements that do not
enhance learning) or avoid using them entirely (Meyers, & Jones, 2015; Lopatto, 2017).

iii.  Curriculum misalignment and rigid assessment structures

The national or state science curricula and assessment systems in Nigeria are often rigid, heavily
focused on rote learning, memorization, and high-stakes exams. Gamification tends to promote
engagement, critical thinking, problem-solving, experimentation — which may not map neatly
onto exam expectations. Teachers under pressure to "cover the syllabus" and prepare students for
standardized exams may perceive gamification as a distraction or luxury rather than a necessity
(Abu, 2019; Belo 2020)..

iv.  Cost and sustainability issues

Developing or acquiring good gamified content (software, simulations, apps) can be expensive.
Aside from initial purchase, there are costs for maintenance, updates, training, and content
localization. Also, sustainability: even if a school starts using a gamified platform, funding might
dry up, support might lapse, or hardware may become obsolete. Without consistent investment,
gamification projects may stall or collapse (Alvarez, & Olatunde-Aiyedun, 2023; Azmitia,, Nava,
Mendoza, & Arredondo, 2021; Ogunode, Ohunene, & Olatunde-Aiyedun, 2022).

v.  Equity and access concerns

Students in disadvantaged or remote communities may be left out due to lack of technology access,
poor internet, or even lack of familiarity with digital devices. This can worsen educational
inequalities. Also gender disparities: in some communities, boys may have more access to
technology than girls. Language and cultural relevance: many gamified tools are designed
elsewhere and may not reflect local languages, contexts or examples, which can reduce
engagement or comprehension (Bybee, 2014; Ogunode 2019; Ekpo, & Aiyedun, 2020).

vi.  Risk of superficial learning, overemphasis on rewards, and motivational issues

If gamification is not well-designed, there’s a risk that students focus on the "game" part (points,
badges, leaderboards) rather than understanding scientific concepts deeply. They might aim to
“win” rather than to learn. Overjustification effect. Extrinsic rewards (rewards, points) might
undermine intrinsic motivation for learning in the long term, especially once rewards are removed.
Also, competition can discourage some students who perform poorly or feel left behind. It might
reduce collaboration, or lead to anxiety.
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Recommendations
1.  Incorporate Gamification into Science Curricula:

Education authorities and curriculum developers in Nigeria should consider integrating gamified
methods into national science syllabi, making learning more interactive and student-centered.

ii.  Train Teachers in Gamified Instruction:

Teachers should be trained through workshops and professional development programs on how to
effectively design and implement gamified learning activities in science classrooms.

iii.  Utilize Both Digital and Non-Digital Tools:

Given resource constraints in many Nigerian schools, both low-tech (e.g., card games, role-
playing, board games) and high-tech (e.g., mobile apps, simulations, educational platforms) forms
of gamification should be explored to ensure accessibility.

iv.  Encourage Collaborative Learning through Games:

Group-based gamified activities can promote teamwork, peer learning, and communication skills,
which are essential in scientific inquiry and beyond.

v.  Conduct Further Research and Pilot Programs:

More research should be conducted to assess the long-term impact of gamification in various
science topics and educational levels in Nigeria. Pilot programs can help refine best practices and
scale successful models.

vi.  Promote Student Feedback and Participation:

Involve students in the creation and evaluation of gamified learning activities. Their feedback can
help ensure that the games are relevant, enjoyable, and effective in meeting learning goals.

Conclusion

Gamification has emerged as a powerful and innovative approach to revitalizing science education.
By integrating game-like elements into teaching and learning, educators can foster greater student
engagement, motivation, and interest in scientific subjects. The use of points, challenges, feedback,
and interactive tasks helps students move beyond rote memorization to meaningful, active
learning. It also supports conceptual understanding, promotes collaboration, and caters to diverse
learning needs—all of which are essential for success in science.

In the Nigerian educational context, where science is often perceived as difficult and abstract,
gamification offers a practical solution to several persistent challenges, including student
disengagement, low achievement, and limited access to modern learning tools. When implemented
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thoughtfully, gamification can help bridge gaps in science education, inspire curiosity, and prepare
students to think critically and solve real-world problems.
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