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ABSTRACT 

This study investigated the effects of gamification as instructional media on secondary 

school students’ engagement and academic achievement in Enugu State. Four research 

questions guided the study. A quasi-experimental research design was adopted for this 

study. The population for the study comprised 251 Physics students in three public 

secondary schools in Agbani Education zone of Enugu State. There was no sample size 

because the population was manageable. The experimental group comprised 133 

students, including 69 male and 64 female, while the control group consisted of 118 

students. One instrument was used for data collection titled “Physics Achievement 

Test (PAT)”. The validation of the instrument was done in two phases: face validation 

and content validation. During the face validation process, the items of Physics 

Achievement Test (PAT) were subjected to face validation by two experts. The 

instrument was subjected to a reliability test by administering it on an intact class of 

40 students in public secondary schools in Enugu Education zone. Kuder-Richardson 

21 (K-21) statistic was used to estimate the reliability of the instrument. The reliability 

index of the instrument was .80, which showed that the instrument was highly reliable. 

The PAT instrument was given to students in both the experimental and control 

groups by their class teachers as a pre-test before the treatment begins. Mean and 

standard deviations were used in answering the research questions. The findings of the 

study showed that students taught in the experimental group had enhanced 

engagement as well as achieved higher than those in the control group considering 

their higher mean achievement scores at posttest. Male students in the experimental 

group had enhanced engagement as well as achieved higher than their female 

counterparts considering their higher mean achievement score at post-test. In line with 

the findings, the researchers recommended that teachers should adopt the instructional 

approach used in the experimental group to enhance students' academic achievement 

and engagement. Teachers should consider implementing strategies to bridge the 

engagement and achievement gaps between male and female students in experimental 

learning environments among others. 
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Introduction 

Education is the most valuable resource society can offer to a child. It serves as a catalyst for 

transformation, essential for realizing the desired outcomes, which necessitates educational 

reform to meet specific goals, visions, and missions aimed at achieving academic excellence 

(Entoh & Abdullah, 2019). Obiakor and Oguejioffor (2020) asserted that quality education is 

crucial for global development and freedom. In its broadest sense, education encompasses 

any experience or activity that impacts an individual's mind, character, or physical abilities 

(Parvaiz & Khalid, 2021). The pursuit of enhanced educational quality is a global priority 

because education is believed to drive economic growth and development (Bentil, 2021). 

Nigeria’s education system comprises various levels, including pre-primary, primary, 

secondary, and higher education (Federal Republic of Nigeria (FRN), 2013). This study will 

specifically focus on the secondary education level. 

 

Secondary education is the stage of formal education that follows primary education and 

typically serves learners between the ages of 11 and 18. It prepares students for higher 

education, vocational training, or entry into the workforce. Secondary education occurs after 

primary education and before tertiary education. Fabunmi, as cited in Abdulrasheed and Bello 

(2015), describes it as the educational phase that follows primary education and precedes 

tertiary education. Okoza (2016) viewed secondary education as an investment and a tool for 

advancing economic, social, political, technological, scientific, and cultural development. It 

plays a crucial role in Nigeria, laying a strong foundation for higher education and effective 

living (Ogbu, 2014). The Federal Republic of Nigeria (FRN) (2013) defined secondary 

education as the education received after primary education and before tertiary education. 

The success of a state and its residents heavily relies on secondary education (Nyangarika & 

Kapinga, 2020). Secondary education plays a crucial role in laying the foundation for students 

to develop critical thinking and problem-solving skills through the study of science. 

 

Science is the systematic study of the structure and behaviour of the natural and physical 

world through observation and experimentation. It involves formulating hypotheses, testing 

them through controlled methods, and drawing conclusions based on empirical evidence. 

According to Ozoji (2013), science is both a body of knowledge and a way of thinking that 

helps individuals understand and interact with their environment logically and objectively. 

Science education is a structured and evolving discipline designed to meet the learning needs 

of 21st-century students. A key objective is to develop scientifically literate individuals who 

can think critically, engage emotionally and socially, and make informed decisions based on 

credible scientific information (Kaya et al., 2019; Chen & Xiao, 2021). It also aims to equip 

learners with strong conceptual understanding and relevant experiences that help them 

address real-world challenges (Purwaningsih et al., 2020). To achieve this, science education 

must adopt student-centered strategies that promote essential skills and prepare students for 

global competitiveness. Science provides the foundation for understanding natural 

phenomena through observation, experimentation, and reasoning. One of its core branches 

that explains the principles governing matter, energy, and motion is physics. 
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Physics is a core scientific discipline that explores the nature and behaviour of matter, energy, 

and the forces governing their interactions across space and time. It is widely regarded as a 

foundational subject within the sciences due to its role in explaining natural phenomena. The 

discipline has ancient roots, particularly because of its early connection with astronomy, 

making it one of the earliest formal sciences (Ogunleye & Aina, 2018). In the Nigerian senior 

secondary school curriculum, physics is categorized into major areas such as mechanics, 

properties of matter, waves and sound, optics, and nuclear physics (WAEC, 2020; NERDC, 

2018). Physics focuses on the study of matter and energy, including how they interact within 

natural systems. Its applications cut across numerous fields such as electrical and mechanical 

engineering, electronics, telecommunications, architecture, construction, veterinary medicine, 

medicine, pharmacy, agriculture, meteorology, mining, astronomy, and even social sciences 

like psychology and economics (Oyelekan & Olorundare, 2020).  

 

Almost every aspect of life whether living or non-living is influenced by physics, making it 

central to disciplines like biology, chemistry, and mathematics (Akinbobola & Afolabi, 2017). 

Without a solid foundation in physics, humanity would struggle to understand or explore the 

universe (Aliyu, 2019). A clear grasp of physics enhances comprehension of the universe’s 

structure and mechanisms. For students, it cultivates skills such as observation, precision, 

critical thinking, and creativity (Usman, 2021). Therefore, acquiring knowledge in physics is 

increasingly essential and indispensable in today’s scientific world (Adesoji & Olatunbosun, 

2019). This study focused on a specific content area in Physics known as Electricity and Circuits, 

which involves the understanding of electric current, voltage, resistance, and the construction 

of electrical circuits. 

 

Despite its importance, students' performance in Physics remains consistently low at both 

secondary and tertiary education levels in Nigeria (Achor & Anaso, 2019; Eze, 2020). This 

underperformance is linked to a range of internal and external factors affecting learners 

(Okonkwo & Olatunde, 2021). Internal factors include students’ attitudes, motivation, interest, 

prior knowledge, learning goals, and self-perceptions. External factors involve the quality of 

the learning environment, teaching methods used by instructors, family background, and the 

availability of adequate learning facilities (Oyelekan & Olorundare, 2020; Usman, 2021). 

Among these, lack of interest stands out as a major internal factor negatively influencing 

achievement. When students are genuinely interested in a subject, they tend to perform better. 

 

Conversely, low engagement often results in weak academic outcomes (Adesoji & 

Olatunbosun, 2019). Another persistent challenge is the widespread perception of Physics as 

a difficult subject, especially due to its heavy reliance on mathematical concepts and 

calculations (Akinbobola & Afolabi, 2017; Onah & Ugwuanyi, 2020). However, the researcher 

in this study considered one major problem affecting students’ poor academic performance 

in physics as the inappropriate use of teaching approaches that fail to engage learners actively. 

Many teachers rely heavily on abstract, lecture-based instruction without incorporating 

practical demonstrations or interactive strategies. According to Olarinoye (2015), students 

often struggle to understand physics concepts due to the lack of effective, learner-centered 

teaching method. 

 

Teaching methods refer to the strategies, techniques, and approaches that teachers use to 

deliver instruction and facilitate student learning. These methods are chosen based on the 
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learning objectives, student needs, subject matter, and available resources. According to 

Akpan and Undie (2016), effective teaching methods promote active engagement, critical 

thinking, and knowledge retention among students. Similarly, Alhassan and Habibu (2021) 

emphasize that varied teaching methods such as inquiry-based, cooperative, and technology-

driven approaches enhance students' academic achievement and motivation. The selection of 

appropriate teaching methods is crucial for fostering meaningful learning experiences. 

 

The continued low engagement and low academic achievement of secondary school students 

in Physics are closely tied to the use of outdated teaching methods. To address this challenge, 

educators must adopt more interactive and student-centered strategies that enhance 

engagement and conceptual understanding. Research shows that learning becomes more 

effective when game elements are used to increase motivation (Deterding et al., 2015) and 

when learners are immersed in realistic simulations that aid comprehension (Merchant et al., 

2014). Such innovative transformations in teaching methods can be achieved through the 

integration of gamification. 

 

Gamification involves applying game design elements to non-game settings to enhance user 

participation, improve knowledge retention, and drive performance by tapping into players' 

natural instincts (Adeoye, 2023). According to Attah, Ogunlade, and Otemuyiwa (2024), 

gamification is an innovative teaching strategy used to influence students’ behaviour, boost 

motivation, and improve academic outcomes especially in challenging subjects like 

mathematics where failure is common. Rao (2022) explained that gamification-based 

instruction uses features such as levels, quests, storylines, progress indicators, and 

achievement badges to actively involve learners in the educational process, promoting 

engagement and encouraging critical thinking. Similarly, Forndran and Zacharias (2019) and 

Segura-Robles et al. (2020) noted that gamified teaching focuses on infusing fun into learning 

by using specific tools and strategies to keep students actively involved in their studies. 

Gamification encourages active participation and motivation through game-like elements in 

learning, which can boost students' interest and engagement. When combined with 

immersive simulations, it serves as an effective instructional strategy to improve students’ 

engagement and academic achievement in Physics. 

 

Students’ engagement refers to the level of attention, interest, motivation, and active 

participation that learners exhibit in the learning process. It encompasses behavioral, 

emotional, and cognitive dimensions, including involvement in classroom activities, 

emotional investment in learning, and the application of effort to understand and master 

content (Fredricks, Blumenfeld, & Paris, 2014). High student engagement is associated with 

better retention, higher academic achievement, and positive attitudes toward learning (Reeve, 

2013). In essence, engaged students are more likely to participate actively, persist in 

challenging tasks, and achieve meaningful learning outcomes. Higher levels of student 

engagement, characterized by active participation, sustained attention, and motivation, have 

been shown to directly contribute to improved academic achievement. 

 

Academic achievement refers to the measurable performance outcomes of students in formal 

education, typically assessed through tests, assignments, and examinations (Okeke & Opara, 

2020). It reflects how well students understand and apply knowledge and skills taught in the 

classroom. In Physics education, academic achievement indicates the level of mastery 
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students have over fundamental concepts like motion, energy, and electricity. When 

gamification and virtual reality are integrated into Physics instruction, they create engaging 

and practical learning environments that improve students’ comprehension and retention 

(Merchant et al., 2014). Studies show that such innovative strategies significantly enhance 

students’ academic achievement in Physics by making abstract concepts more concrete 

(Barma, Daniel, & Desjardins, 2016). These technologies also promote active participation, 

which leads to higher interest levels and better academic outcomes. However, disparities exist 

in the academic achievement and interest levels of male and female students in Physics, often 

influenced by sociocultural and instructional factors (Ezeudu & Obi, 2013). Research reveals 

that these differences tend to favour male students, leading to persistent gaps in performance 

and perception based on gender. 

 

Gender refers to the socially constructed roles, behaviours, activities, and attributes that a 

given society considers appropriate for males and females. It differs from biological sex, as it 

is shaped by cultural, historical, and social contexts. In educational settings, gender influences 

students’ participation, interest, and achievement in various subjects, including Physics. 

According to Offorma (2016), gender roles and expectations can affect how students perceive 

their abilities and engage with academic content. In the context of gamification as 

instructional media, understanding gender differences is crucial to examining its impacts 

on secondary school students’ engagement and achievement in Enugu State. 

Statement of the Problem 

 

In an ideal secondary school learning environment, students are actively engaged, motivated, 

and consistently achieve high academic performance. Teachers employ diverse instructional 

strategies that make learning interactive, enjoyable, and relevant, fostering both cognitive and 

emotional development. Instructional media are effectively integrated into lessons to enhance 

understanding and stimulate interest, ensuring that students grasp complex concepts with 

ease. Such an environment promotes creativity, critical thinking, and collaboration among 

learners, preparing them for higher education and future challenges. However, in many 

secondary schools in Enugu State, traditional teaching methods still dominate, often relying 

on rote learning and lecture-based approaches. This has resulted in decreased student 

engagement, limited participation, and underwhelming academic achievement. 

 

Despite advances in educational technology, the integration of gamification as an 

instructional media remains minimal, leaving students less motivated and less involved in 

classroom activities. Many learners perceive lessons as monotonous, leading to low 

concentration, poor retention, and diminished performance in examinations. Teachers often 

lack adequate training or resources to implement gamified learning effectively, and schools 

rarely provide the necessary support systems. Consequently, students miss opportunities to 

develop problem-solving skills and practical knowledge that gamification can facilitate. The 

gap between ideal engagement-driven learning and the current passive learning environment 

poses a significant challenge to educational outcomes. This raises a critical question: To what 

extent can gamification as instructional media enhance secondary school students’ 

engagement and academic achievement in Enugu State? 

Purpose of the Study 
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The main purpose of this study was to investigate the effect of gamification as instructional 

media on secondary school student's engagement and achievement in Enugu State. 

Specifically, the study sought to investigate the: 

1. mean engagement scores of students taught electricity and circuits with gamification 

and those taught using the lecture method; 

2. influence of gender (male and female) on students’ engagement in Physics when 

taught electricity and circuits using gamification; 

3. mean academic achievement scores of students taught electricity and circuits with 

gamification and those taught using the lecture method; 

4. influence of gender (male and female) on students’ academic achievement in Physics 

when taught electricity and circuits using gamification. 

 

Research Questions 

The following research questions guided the study: 

1. What is the difference in mean engagement scores between students taught electricity 

and circuits using gamification and those taught using the lecture method? 

2. How does gender (male and female) influence students’ engagement in Physics when 

taught electricity and circuits using gamification? 

3. What is the difference in mean academic achievement scores between students taught 

electricity and circuits using gamification and those taught using the lecture method? 

4. How does gender (male and female) influence students’ academic achievement in 

Physics when taught electricity and circuits using gamification? 

 

Research Method 

A quasi-experimental research design was adopted for this study. According to Nworgu 

(2018), a quasi-experimental research design is a type of research in which the researcher 

manipulates an independent variable to determine its effect on a dependent variable but does 

not use random assignment of participants to groups. It is often used in educational settings 

where randomization is impractical or impossible, allowing the researcher to study causal 

relationships while controlling for some, but not all, extraneous variables. The population for 

the study comprised 251 Physics students in three public secondary schools in Agbani 

Education zone of Enugu State. There was no sample size because the population was 

manageable. The experimental group comprised 133 students, including 69 male and 64 

female, while the control group consisted of 118 students. One instrument was used for data 

collection titled “Physics Achievement Test (PAT)”. The validation of the instrument was 

done in two phases: face validation and content validation. During the face validation process, 

the items of Physics Achievement Test (PAT) were subjected to face validation by two experts. 

The instrument was subjected to a reliability test by administering it on an intact class of 40 

students in public secondary schools in Enugu Education zone. Kuder-Richardson 21 (K-21) 

statistic was used to estimate the reliability of the instrument. The reliability index of the 

instrument was .80, which showed that the instrument was highly reliable. The PAT 

instrument was given to students in both the experimental and control groups by their class 

teachers as a pre-test before the treatment begins. Mean and standard deviations were used 

in answering the research questions.  
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Results Presentation  

Research Question 1: What is the difference in mean engagement scores between students 

taught electricity and circuits using gamification and those taught using the lecture method? 

Table 1: Mean Engagement Scores and Standard Deviations of students in the experimental 

and control groups in both Pre-test and Post-test 

 

 

The table presents the pre-test and post-test mean engagement scores and standard deviations 

for students in the experimental group (taught using gamification) and the control group 

(taught using the lecture method). Initially, both groups had similar pre-test engagement 

scores, with the experimental group at 24.13 and the control group at 22.10, showing 

comparable levels of baseline engagement. At post-test, the experimental group’s mean 

engagement increased to 28.43, while the control group’s mean rose slightly to 24.06, 

indicating a greater improvement for students exposed to gamified instruction. Students 

taught electricity and circuits using gamification demonstrated higher engagement than those 

taught using the lecture method. 

 

Research Question 2: How does gender (male and female) influence students’ engagement in 

Physics when taught electricity and circuits using gamification? 

 

Table 2: Mean Engagement Scores and Standard Deviations of male and female students 

in the experimental group  

 

 

      

   

 

 

 

 

 

 

 The table shows the pre-test and post-test mean engagement scores and standard deviations 

of male and female students in the experimental group taught electricity and circuits using 

gamification. Initially, male students had a slightly higher pre-test mean engagement score 

(25.16) than female students (23.59), indicating a small difference in baseline engagement. At 

post-test, male students’ mean engagement increased to 28.46, while female students’ mean 

rose to 24.93, showing that male students experienced greater improvement in engagement. 

Male students in the experimental group demonstrated higher engagement than their female 

counterparts when taught using gamification. 

Groups Number 

Pre-test Post-test 

Mean 

(𝒙̅) 

Standard 

Deviation (𝒔) 

Mean 

(𝒙̅) 

Standard 

Deviation (𝒔) 

Experimental 

Control 

133 

118 

24.13 

 

22.10 

4.69 

 

 4.12 

28.43 

 

24.06 

5.09 

 

4.55 

Groups N 

            Pre-test           Post-test 

(𝒙̅) (𝒔) (𝒙̅) (𝒔) 

Male 

 

Female 

69 

64 

25.16 

 

23.59 

4.80 

 

4.61 

28.46 

 

24.93 

5.03 

 

4.90 
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Research Question 3: What is the difference in mean academic achievement scores between 

students taught electricity and circuits using gamification and those taught using the lecture 

method? 

 

Table 3: Mean Achievement Scores and Standard Deviations of students in the 

experimental and control groups  

 

 

      

 

 

 

 

 

 

The table presents the pre-test and post-test mean academic achievement scores and standard 

deviations for students in the experimental group (taught using gamification) and the control 

group (taught using the lecture method). At the pre-test stage, the experimental group had a 

mean score of 28.43, slightly higher than the control group’s 24.06, indicating some initial 

difference in performance. By the post-test, the experimental group’s mean increased to 32.79, 

while the control group’s mean rose to 26.11, showing a greater improvement among students 

exposed to gamified instruction. Students taught electricity and circuits using gamification 

achieved higher academic performance than those taught using the lecture method. 

 

Research Question 4: How does gender (male and female) influence students’ academic 

achievement in Physics when taught electricity and circuits using gamification? 

 

Table 4: Mean Achievement Scores and Standard Deviations of male and female students 

in the experimental group  

 

 

      

   

  

 

 

 

 

 

The table presents the pre-test and post-test mean academic achievement scores and standard 

deviations of male and female students in the experimental group taught electricity and 

circuits using gamification. Initially, male students had a slightly higher pre-test mean score 

(28.46) compared to female students (24.93), indicating a small difference in baseline academic 

performance. At post-test, male students’ mean score increased to 30.68, while female 

students’ mean rose to 25.16, showing that male students achieved greater improvement in 

academic performance. Male students in the experimental group demonstrated higher 

academic achievement than their female counterparts when taught using gamification. 

Groups N 
    Pre-test       Post-test 

(𝒙̅)       (𝒔) (𝒙̅)    (𝒔) 

Experimental 

Control 

133 

118 

28.43 

 

24.06 

5.09 

 

4.55 

32.79 

 

26.11 

5.84 

 

4.90 

Groups n 

      Pre-test       Post-test 

(𝒙̅) (𝒔) (𝒙̅) (𝒔) 

Male 

 

Female 

69 

64 

28.46 

 

24.93 

5.03 

 

4.90 

30.68 

 

25.16 

5.54 

 

5.15 
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Discussion of Findings 

The findings of the study showed that students taught in the experimental group using 

gamification demonstrated significantly higher levels of engagement compared to their peers 

in the control group. This increased engagement was reflected in their active participation, 

sustained attention, and enthusiasm during lessons. Furthermore, the experimental group 

achieved higher academic performance, as evidenced by their superior mean achievement 

scores at the post-test, indicating that gamification positively influenced both learning interest 

and understanding of the concepts. Several studies support these findings. For instance, 

Hamari, Koivisto, and Sarsa (2014) found that gamification in educational settings 

significantly increased student engagement and motivation, leading to improved learning 

outcomes. Similarly, Dichev and Dicheva (2017) reported that incorporating gamified 

elements in classroom instruction enhanced both participation and academic performance, 

confirming the positive impact of gamification on students’ learning experiences. 

 

Male students in the experimental group exhibited higher levels of engagement compared to 

their female counterparts, actively participating and showing greater interest during lessons. 

This increased engagement translated into better academic performance, as reflected in their 

higher mean achievement scores at the post-test. The findings suggest that male students 

responded more positively to gamification as an instructional media, benefiting both their 

involvement in class activities and their understanding of the subject matter. This finding 

aligns with previous research on gender differences in response to gamified learning. For 

example, Barata, Gama, Jorge, and Gonçalves (2013) found that male students often show 

higher engagement and motivation in gamified educational environments compared to 

female students. Similarly, Mekler, Brühlmann, Tuch, and Opwis (2017) reported that 

gamification can differentially affect students based on gender, with males generally 

achieving higher performance and demonstrating greater participation when gamified 

elements are incorporated. 

 

Conclusion  

The findings of this study clearly indicate that the use of gamification as an instructional 

media positively impacts students’ engagement and academic achievement in Physics. 

Students in the experimental group demonstrated higher participation, interest, and 

motivation compared to those taught using the traditional lecture method. Their superior 

post-test mean scores confirm that gamified learning enhances understanding and retention 

of concepts in electricity and circuits. Additionally, male students in the experimental group 

showed higher engagement and achievement than their female counterparts, suggesting that 

gender may interact with the effectiveness of gamification. These results highlight the 

potential of gamification to transform teaching and learning in secondary schools. 

Incorporating gamified instructional strategies can significantly improve both student 

engagement and academic performance. 

 

Recommendations 

Based on the findings, the study recommended that: 

1. Teachers should adopt the instructional approach used in the experimental group to 

enhance students' academic achievement and engagement.  
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2. Teachers should consider implementing strategies to bridge the engagement and 

achievement gaps between male and female students in experimental learning 

environments among others. 
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