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Abstract 

This study explores the awareness and usability of gamification and AI tools for learning biology 

among senior school students in Ilorin South L.G.A, Kwara State, highlighting their importance 

in revolutionizing traditional teaching methods. Despite the growing interest in these innovative 

approaches, there remains a notable gap in research regarding their utilization and challenges, 

particularly among students in Kwara State. The study targeted all senior school biology students 

in Kwara State, with a specific focus on Ilorin South L.G.A. A sample of 300 senior school biology 

students was randomly selected from 10 schools in the region. Data collection was facilitated 

through a researcher-designed questionnaire, and analysis was conducted using descriptive and 

inferential statistics. Factors such as access to technology and infrastructure were identified as 

significant influences. The findings emphasize the need for increased awareness and the provision 

of adequate equipment and facilities to facilitate the integration of gamification and AI tools into 

learning environments, contributing to ongoing discussions on technology integration in 

education and informing policymakers and practitioners on effective strategies for enhanced 

learning experiences.  
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Introduction  
 

In recent years, the intersection of technology and education has revolutionized traditional learning 

paradigms, and has positively imparted education (Isioto et al, 2017). Information Communication 

Technology (ICT) has revolutionized the landscape of education, providing dynamic tools that 

enhance both teaching and learning experiences. Among the myriad of ICT applications, 

gamification and artificial intelligence (AI) stand out as transformative innovations. One 

prominent aspect of this transformation is the integration of gamification and artificial intelligence 

(AI) tools to augment the learning experience. Gamification and artificial intelligence (AI) tools 

have the potential to revolutionize learning among students by making it more engaging, 

interactive and personalized. Researchers describe gamification as infusing game component into 

a non-game context (Hanus & Fox 2015; Kuo & Chuang 2016). Leaderboard, badges, points and 

levels are some of the game elements employed in previous studies (Hamari 2015; Hanus & Fox 
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2015; Kuo & Chuang 2016; Sanmugam et al., 2016). Artificial Intelligence (AI) is a computer 

system that includes human-like processes like learning, adapting, synthesizing, self-correcting, 

and using data for complex processing tasks (Alimi et al. 2021).  

Gamification and artificial intelligence (AI) tools have emerged as innovative approaches to 

enhance learning experiences, particularly in the field of education (Deterding et. al., 2011). With 

the increasing integration of technology in educational settings, there is a growing interest in 

leveraging gamification and AI to improve student engagement, motivation, and learning 

outcomes (Zalte, 2023) Thus, gamification which involves applying game design elements and 

principles in non-game contexts is used to engage and motivate users. In education, gamification 

techniques such as points, badges, leaderboards, and quests are utilized to create immersive and 

interactive learning environments (Welber et al., 2019). On the other hand, AI tools encompass a 

range of technologies including machine learning, natural language processing, and computer 

vision, which can be leveraged to personalize learning experiences, provide feedback, and 

facilitate adaptive learning pathways (Tahiru & Agbesi, 2021).      Awareness serves as a crucial 

foundation for the adoption of any educational technology tool understanding the potential of 

gamification and AI tools in enhancing learning experiences is pivotal. While traditional teaching 

methods persist, integrating gamified elements and AI-driven platforms offers avenues for 

engaging and immersive learning experiences (Gikas & Grant, 2013; Varol & Ozer, 2024). Studies 

has shown that secondary school students are aware of gamification and AI tools and their 

applications for learning biology outside Nigeria most especially developed countries (Chandra, 

2019; Choudhary et al., 2023). However, the extent to which secondary school students in Nigeria 

are aware of these innovations and its application for learning biology in Nigeria are limited (Oke 

et al., 2023, Okunade,2023, Udeani & Akhigbe, 2020) and remains an area of inquiry. There is 

growing awareness of ICT tools in Nigerian schools, the awareness of specific tools such as 

gamification and AI remains limited (Olumoye (2020). This limited awareness can be attributed 

to a lack of exposure and training among both students and educators.   

Usability encompasses the effectiveness, efficiency, and satisfaction with which users can achieve 

their learning goals using gamification and AI tools. In the context of senior school students, 

assessing the usability of these tools is essential. Gamification elements, such as quizzes, 

simulations, and interactive activities, have demonstrated potential in improving student 
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engagement and knowledge retention (Hamari et al., 2014, Lampropoulos &Sidiropoulos, 2024). 

Similarly, AI tools, including intelligent tutoring systems and adaptive learning platforms, offer 

personalized learning experiences tailored to individual student needs (Okunade 2024; VanLehn, 

2011). Assessing the usability of these tools provides insights into their effectiveness in enhancing 

learning outcome (Okolo, 2024). 

Research shows the usability of gamification and AI tutoring tools improves students learning 

experiences (Meng et al.,2023; Ghai et al.,2023; Ramli et al 2022). The usability of gamification 

has been reported to have positive impact on secondary school biology students’ academic 

performance, attitude to learning and engagement (Attah et al 2024; Noor et al.,2024; Ogunode 

&Ejike, 2023c; Ruiz, 2024; Umar et al.,2023). The usability of AI tutoring tools has also been 

reported as having a positive impact on student learning experience, engagement and academic 

achievement (Ekukinam et al.,2024; Koc-Januchta et al., 2022).  

Several factors influence the usability of gamification tools for learning among senior school 

students. These factors encompass technological infrastructure, teacher support and training, 

student misunderstanding, cost of resources and curriculum alignment (Dicheva et al., 2018). 

Studies have emphasized that the development and adoption of new learning and teaching with 

technologies have grown steadily over the past 30 years, but the adoption in developing countries 

is relatively low (Alimi et al., 2021). The disparities in access to technology and digital literacy 

levels may impact the adoption and effectiveness of gamification in education. Additionally, 

readiness to integrate gamified elements into the teaching practices and align them with curriculum 

objectives plays a pivotal role in determining usability.  

 

While AI holds promise in revolutionizing education, challenges persist in its usability among 

senior school students in Nigeria. These include; lack or irregular supply of electricity, lack of 

infrastructure such as physical space for computers, insecurity, resistance to change by teachers 

(Adeyemi, 2020). Also, many teachers lack the basic skills and lack understanding of how to 

integrate AI tools into their subject areas (Adeyemi, 2020). Thus, they don’t know how to guide 

students to use AI tools to learn basic concept in their subject areas. Technical constraints, such as 

limited internet connectivity and access to AI-enabled devices, pose significant barriers to adoption 

( Mekler et al., 2012; Siemens and Baker, 2012). Alimi et al, 2021 stated that students' ability to 
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explore digital resources such as AI depends on awareness and access to digital technologies 

among other things. The usability of gamification and AI tools in Nigerian secondary schools is 

influenced by several factors, including infrastructure, teacher preparedness, and student 

receptiveness. Adeoye and Wentling (2020) found that infrastructural challenges such as 

inadequate internet access and lack of digital devices hinder the effective use of ICT tools in 

Nigerian schools. Additionally, teacher preparedness plays a critical role in the usability of these 

tools. According to Okeke and Ume (2019), many teachers in Nigeria require additional training 

to effectively integrate gamification and AI into their teaching practices  

 

Senior school biology students represent a critical demographic for exploring the effectiveness of 

gamification and AI tools in education (Nwankwo & Ukeh, 2023; Smiderle, et al., 2020). As digital 

natives, these students are accustomed to using technology in their daily lives and are receptive to 

innovative learning approaches (Pedro, et al.,2015). Students use ICT in many ways particularly 

afterschool and at-home for online tutoring, remediation, and exam preparation services through 

desktops, laptops, smartphones or tablets (Bolaji & Jimoh, 2023). The intersection of gamification 

and AI holds significant potential for learning biology in secondary school, fostering an interactive 

and individualized learning environment for senior school students (Ibáñez et al., 2018).  

By investigating the awareness and usability of gamification and AI tools among senior school 

biology students, educators can gain insights into the effectiveness of these technologies in 

enhancing learning outcomes in education (Johnson et al., 2015). Specifically, in biology 

education, gamification has been shown to enhance student understanding and retention of 

complex concepts. For instance, Ibáñez et al., (2014) demonstrated that a gamified approach to 

teaching cellular biology improved students' conceptual understanding and engagement. AI has 

the potential to provide personalized learning experiences by adapting instructional content to meet 

the individual needs of students. A study by Chen et al., (2020) highlighted that AI-driven  
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personalized learning systems can improve learning efficiency and student satisfaction. 

Additionally, AI can facilitate data-driven decision-making in educational settings, enabling 

educators to tailor their teaching strategies based on real-time data (Zawacki-Richter et al., 2019). 

Furthermore, the significance of AI in Nigerian schools encompasses the resolution of issues such 

as overcrowded classrooms, inadequate resources, and unequal allocation of educational facilities 

(Roll & Wylie, 2016; Stoeffler et al., 2019).  

Thus, in line with the government's educational strategy, which prioritizes STEM courses and 

technical literacy in the national curriculum (Smith, 2018). Also, based on efforts being made 

towards the use of technology in teaching and learning, such as the national policy on ICT in 

education (2019). This study investigates the awareness and usability of gamification and AI tools 

among senior school Biology students in Ilorin South LGA, Kwara State.  

Purpose of the Study 

The purpose of the study was to investigate the awareness and usability of gamification and AI 

tools among senior school Biology students in Ilorin South LGA, Kwara State. Specifically, the 

study examined: 

1. senior school biology students’ awareness level of gamification.  

2. senior school biology students’ awareness level of AI tools.  

3. senior school biology students’ usability of gamification for learning.  

4. senior school biology students’ usability of AI tools for learning.  

Research Questions  

1. What is the level of senior school biology students’ awareness of gamification?  

2. What is the level of senior school biology students’ awareness of AI tools?  

3. How frequently do senior school biology students in Ilorin south LGA use gamification for 

learning purposes?  

4. How frequently do senior school biology students use AI tools for learning purposes?  

5. What factors influence the usability of gamification among senior school biology students in 

Ilorin south LGA?  

6. What challenges do senior school biology students in Ilorin south LGA encounter in the usability 

of AI tools?  



INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY INTEGRATION IN EDUCATION 

 

 pg. 83: IJITIE, 7 of 2, 2024 
 

 

Research Hypotheses  

Ho1: There is no statistically significant difference between the male and female senior school 

biology students in Ilorin south LGA, Kwara State regarding their awareness of gaming for 

learning purposes.  

Ho2: There is no statistically significant difference between male and female senior school biology 

students in Ilorin south LGA, Kwara State regarding the usability of gamification for learning 

purposes.  

Ho3: There is no statistically significant difference in the awareness of AI tools for learning 

purposes among senior school Biology students in Ilorin South LGA based on gender.  

Ho4: There is no statistically significant difference in the usability of AI tools for learning 

purposes among senior school Biology students in Ilorin South LGA based on gender.  

Methodology  

This is a descriptive research design of the survey type. This study is aimed at investigating the 

awareness and usability of gamification and artificial intelligence tools among senior school 

Biology students in Ilorin south LGA, Kwara state. The population of the study were all senior 

secondary school students in Kwara state while the target population were all  senior secondary 

school students in Ilorin South LGA ,Kwara state. The sample size was determined from the 

estimate of the target population which was 11,646 (according to 2022/2023 Kwara state school 

census report). Using Cohen et.al. 2007 table of random sampling, at about 90 percent confidence 

level, the sample size for this study were 300 respondents from 10 secondary schools in Ilorin 

South LGA.  

The research instrument was a researcher-designed questionnaire. The questionnaire was a 4-point 

Likert-scale titled gamification, AI tools, awareness and usability questionnaire (GAITAUQ). The 

questionnaire has two sections, A and B. Section A deals with respondent demography such as age 

and gender while section B deals with the items on awareness, use and usability of gamification 

and artificial intelligence.  

To ensure face and content validity of the instrument (GAITAUQ), the questionnaire was given to 

an expert in educational technology and an expert in measurement and evaluation to check the 

suitability and viability of the instrument. The researcher personally visited the schools where the 

studies were carried out to seek permission from the authorities of the schools. The questionnaires 
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were administered to biology students and retrieved immediately for data analysis. The data 

obtained were analyzed and interpreted using descriptive and inferential statistics using SPSS 

version 27, USA. 

RESULTS AND DISCUSSIONS  

Research Question 1: To assess the level of awareness of gamification for learning purposes 

among Senior School Biology students in Ilorin South LGA. 

Table 1: Awareness of Biology Students on Gamification for Learning 

Statement N Mean SD 

1. Are you aware that there are games for learning biology? 300 2.70 1.189 

2. Are you aware that there are online game applications such as 

Quizlet, Kahoot, Khan Academy for learning biology? 

300 2.83 1.037 

3. Do you know that gamification is use of game element in non-

gaming content? 

300 3.13 1.119 

4. Do you know that gamification can be in digital or non-digital 

form? 

300 3.33 1.013 

5. Do you know that gamification can be employed using devices 

such as phones and computers? 

300 3.73 .681 

Note: Mean score < 2.00 = Low awareness level, mean score >2.00 ≤ 3.00=Moderate Awareness 

level, Mean score>3.00 = High Awareness level.  

Table 1 show that the aggregated mean score is 3.14 and indicates a high level of awareness of 

gamification for learning purposes among the surveyed students. Specifically, students showed the 

highest awareness that gamification can be employed using devices such as phones and computers 

(M = 3.73, SD = 0.681). There is also a notable awareness of the concept that gamification can be 

in both digital and non-digital forms (M = 3.33, SD = 1.013), as well as the use of game elements 

in non-gaming content (M = 3.13, SD = 1.119). However, the awareness of specific games 

designed for learning biology was comparatively lower (M = 2.70, SD = 1.189), though still within 

the moderate to high awareness range. Similarly, awareness of online game applications like 

Quizlet, Kahoot, and Khan Academy for learning biology had a moderate mean score (M = 2.83, 

SD = 1.037)..  

Research Question 2: To evaluate the level of awareness of AI tools for learning purposes among 

Senior School Biology students in Ilorin South LGA. 

Table 2: Awareness of Biology Students on Artificial Intelligence for Learning 

Statement N Mean SD 
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1. Are you aware that there are AI tools for learning 

biology? 

300 2.73 1.064 

2. Are you aware that there are AI tools such as 

ChatGPT, WhatsApp Personal Assistance Pi, 

Querium for learning biology? 

300 3.37 .796 

3. Do you know that AI tools can help you to learn 

better? 

300 3.70 .587 

4. Do you know that AI tools can be employed using 

devices such as phones and computers? 

300 3.60 .664 

5. Do you that AI tools can guide as facilitator while you 

study Biology? 

300 3.13 .847 

Aggregated Mean 3.31 

Note: Mean score < 2.00 = Low awareness level, Mean score >2.00 ≤ 3.00=Moderate 

Awareness level, Mean score>3.00 = High Awareness level. 

Table 2 revealed that the aggregated mean score of 3.31 and signifies a high level of awareness 

among the surveyed students regarding AI tools for learning purposes. Students demonstrated the 

highest awareness that AI tools can help improve their learning experience (M = 3.70, SD = 0.587) 

and that these tools can be employed using devices such as phones and computers (M = 3.60, SD 

= 0.664). Awareness of specific AI tools like ChatGPT, WhatsApp Personal Assistance Pi, and 

Querium also scored high (M = 3.37, SD = 0.796). However, awareness that AI tools exist for 

learning biology, in general, had a slightly lower mean score (M = 2.73, SD = 1.064), though it 

still falls within the moderate to high awareness range. Similarly, the understanding that AI tools 

can act as facilitators while studying Biology had a moderate mean score (M = 3.13, SD = 0.847).. 

Research Question 3: To examine the frequency of utilization of gamification for learning 

purposes among Senior School Biology students in Ilorin South LGA. 

Table 3: Use of Gamification by Biology Students for Learning  

Statement  N Mean SD 

1. Have you ever used game application such as Quizlet, Khan 

Academy or any other game for learning biology? 

300 2.20 1.015 

2. Have you ever participated in biology-related gamified activities 

in the classroom? 

300 1.70 1.007 

3. Does your teacher incorporate gamified elements into your 

biology lesson? 

300 1.60 1.054 

4. Do you usually use gamification for learning biology? 300 2.23 1.088 

Aggregated Mean 1.93 

Note: Mean score < 2.00 = Low usage level, Mean score >2.00 ≤ 3.00=Moderate usage level, 

Mean score>3.00 = High usage level. 
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The analysis aimed to examine the frequency of utilization of gamification for learning purposes 

among Senior School Biology students in Ilorin South LGA. As presented in Table 3, the 

aggregated mean score of 1.93 indicates a low level of utilization of gamification for learning 

biology among the students surveyed. Specifically, the highest mean scores were for the questions 

regarding whether students have used game applications for learning biology (M = 2.20, SD = 

1.015) and whether they usually use gamification for learning biology (M = 2.23, SD = 1.088). 

These results show that while some students are familiar with and use gamification tools like 

Quizlet and Khan Academy, the overall frequency of use is low. The mean scores for participating 

in biology-related gamified activities in the classroom (M = 1.70, SD = 1.007) and whether 

teachers incorporate gamified elements into biology lessons (M = 1.60, SD = 1.054) were even 

lower. These findings indicate that the integration of gamified activities and elements by teachers 

in classroom settings is minimal.  

Research Question 4: How frequently do Senior School Biology students in Ilorin South LGA 

utilize AI tools for learning purposes? 

Table 4: Use of Artificial Intelligence by Biology Student for Learning 

Statement N Mean SD 

1. Have you ever used AI tools such as ChatGPT, WhatsApp Personal 

Assistance Pi and Querium for learning biology? 

300 2.67 1.166 

2. Have you ever participated in biology-related lesson where AI tools are 

used by the teacher in the classroom? 

300 1.30 .782 

3. Does your teacher incorporate AI tools into your biology lesson? 300 1.37 .876 

4. Do you usually use AI tools for learning biology? 300 2.43 1.204 

Aggregated Mean 1.94 

Note: Mean score < 2.00 = Low usage level, Mean score >2.00 ≤ 3.00=Moderate usage level, 

Mean score>3.00 = High usage level. 

Table 4 shows that the aggregated mean score of 1.94 indicates a low level of utilization of AI 

tools for learning biology among the students surveyed. The highest mean scores were observed 

for the questions regarding whether students have used AI tools such as ChatGPT, WhatsApp 

Personal Assistance Pi, and Querium for learning biology (M = 2.67, SD = 1.166) and whether 

they usually use AI tools for learning biology (M = 2.43, SD = 1.204). These scores suggest that 

while some students are aware of and use AI tools, their overall usage is still low. Conversely, the 

mean scores for participating in biology-related lessons where AI tools are used by the teacher in 

the classroom (M = 1.30, SD = 0.782) and whether teachers incorporate AI tools into biology 
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lessons (M = 1.37, SD = 0.876) were significantly lower. This indicates minimal integration of AI 

tools by teachers in classroom settings. 

Research Question 5: What factors influence the utilization of gamification among Senior School 

Biology students in Ilorin South LGA? 

Table 5: Factors That Influence Usability of Gamification 

Statement N Mean 

1. Do you have access to internet? 300 3.63 

2. Do you have devices such as phone and computers? 300 3.30 

3. Do you find gamification effective for learning biology? 300 3.30 

4. Do you find biology easy to learn using gamification? 300 3.17 

5. Do you find gamification satisfactory for learning biology? 300 3.07 

6. Does your school have devices and facilities for use of gamification? 300 1.47 

 

To understand the factors influencing gamification use among Senior School Biology students in 

Ilorin South LGA, the mean scores were analysed  for related questions in Table 5. The highest 

mean scores were for internet access (M = 3.63) and the availability of personal devices (M = 

3.30). This indicates that having internet and personal devices significantly supports gamification 

use. Students also found gamification effective (M = 3.30), easy to use (M = 3.17), and satisfactory 

(M = 3.07) for learning biology, suggesting positive perceptions of gamification. However, the 

mean score for the availability of devices and facilities in schools was much lower (M = 1.47), 

highlighting a major barrier. The lack of infrastructure in schools may limit the adoption of 

gamification. 

Research Question 6: What challenges do Senior School Biology students in Ilorin South LGA 

encounter in utilizing AI tools for learning? 

Table 6: Challenges on Usability of Artificial Intelligence Tools 

 

 

 

 

 

Table 6 presents the mean scores for challenges on usability of AI tools. The table shows that the 

highest mean scores were for having personal devices such as phones and computers (M = 3.40) 

and finding biology easy to learn with AI tools (M = 3.40). This suggests that students generally 

Statement N Mean 

1. Do you have devices such as phones and computers? 300 3.40 

2. Do you find Biology easy to learn with AI tools? 300 3.40 

3. Do you find AI tools effective for learning Biology? 300 3.30 

4. Do you find AI tools satisfactory for learning Biology? 300 3.23 

5. Do you have access to regular supply of electricity? 300 1.93 

6. Does your school have devices and facilities for use of AI tools? 300 1.57 
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find the technology accessible and conducive to learning. Furthermore, students perceive AI tools 

as effective (M = 3.30) and satisfactory (M = 3.23) for learning biology, indicating positive 

attitudes towards their usage. However, challenges related to infrastructure were evident. Students 

reported lower mean scores for access to regular electricity supply (M = 1.93) and the availability 

of devices and facilities in schools for AI tool use (M = 1.57).  

Ho1: There is no statistically significant difference between male and female Senior School 

Biology students in Ilorin South LGA regarding their awareness of gamification for learning 

purposes. 

Table 7 Descriptive and T-Test analysis results for male and female Senior School Biology 

students’ on awareness of gamification 

 

Gender N Mean 

Std. 

Deviation 

Df T-value P-value 

Awareness of 

gamification 

Male 130 15.00 2.99 288 -2.99 0.003 

Female 160 16.13 3.33    

An independent-sample t-test was conducted to compare the awareness of gamification for 

learning purposes between male and female Senior School Biology students in Ilorin South LGA. 

The results showed a statistically significant difference in the awareness scores for male students 

(M = 15.00, SD = 2.99) and female students (M = 16.13, SD = 3.33), df (288), T-value =−2.99, 

𝑝=.003t(288)=−2.99,p=.003. The analysis revealed a significant difference in the awareness of 

gamification for learning purposes between male and female students. Female students (M = 

16.13) demonstrated significantly higher awareness compared to male students (M = 15.00). 

Therefore, the null hypothesis was rejected 

Ho2: There is no statistically significant difference between male and female Senior School 

Biology students in Ilorin South LGA regarding their utilization of gamification for learning 

purposes. 

Table 8 Descriptive and T-Test analysis results for male and female Senior School Biology 

students’ on utilization of gamification 

 

Gender N Mean 

Std. 

Deviation 

Df T-value P-value 

Use of 

Gamification 

Male 130 8.15 3.02 288 1.92 0.056 

Female 160 7.50 2.77    

Table 8 shows that an independent-sample t-test was conducted to compare the utilization of 

gamification for learning purposes between male and female Senior School Biology students in 
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Ilorin South LGA. The results showed no statistically significant difference in the utilization scores 

for male students (M = 8.15, SD = 3.02) and female students (M = 7.50, SD = 2.77), (288) =1.92, 

𝑝=.056t (288) =1.92, p=.056. The analysis indicated that there is no significant difference in the 

utilization of gamification for learning purposes between male and female students. The mean 

utilization scores for male students (M = 8.15) and female students (M = 7.50) were not 

significantly different. Therefore, the null hypothesis is not rejected since both male and female 

students have similar levels of utilization of gamification for learning purposes.  

Ho3: There is no statistically significant difference in the awareness of AI tools for learning 

purposes among Senior School Biology students in Ilorin South LGA based on gender. 

Table 9 Descriptive and T-Test analysis results for male and female Senior School Biology 

students’ on awareness of AI tools 

 

Gender N Mean 

Std. 

Deviation 

Df T-value P-value 

Awareness of 

AI Tools 

Male 130 16.46 2.77 288 -.297 .767 

Female 160 16.56 2.97    

Table 9 revealed that the results of the independent-samples t-test indicated that there was no 

statistically significant difference in the awareness of AI tools for learning purposes between male 

students (M = 16.46, SD = 2.77) and female students (M = 16.56, SD = 2.97); 

𝑡(288)=−0.297,𝑝=.767t(288)=−0.297,p=.767. The findings suggest that both male and female 

Senior School Biology students in Ilorin South LGA have similar levels of awareness regarding 

AI tools for learning purposesThus, the null hypothesis 3 is not rejected.  

Ho4: There is no statistically significant difference in the utilization of AI tools for learning 

purposes among Senior School Biology students in Ilorin South LGA based on gender. 

Table 10 Descriptive and T-Test analysis results for male and female Senior School Biology 

students on utilization of AI tools 

 
Gender N Mean Std. Deviation 

Df P-value 

Use of AI 

Tools 

Male 130 7.62 2.44 288 .701 

Female 160 7.75 3.34   

Table 10 shows that an independent-sample t-test was conducted to compare the utilization of AI 

tools for learning purposes among male and female Senior School Biology students in Ilorin South 

LGA. The analysis revealed that male students (M = 7.62, SD = 2.44) and female students (M = 

7.75, SD = 3.34) did not differ significantly in their utilization of AI tools for learning, t(288) = -

0.383, p = .701. The mean difference between the groups was not statistically significant, 

indicating that both male and female students utilize AI tools for learning to a similar extent. Thus, 
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the null hypothesis that there is no statistically significant difference in the utilization of AI tools 

for learning purposes between male and female students is retained.  

Discussion of findings 

The findings reveal that Senior School Biology students in Ilorin South LGA have a high level of 

awareness of gamification AI tools for learning purposes, particularly regarding the general 

concepts and technological means of gamification, though there is slightly lower awareness of 

specific educational games and applications. This is supported by the report of Chandra (2019). 

The findings reveal a low level of utilization of gamification and AI tools for learning biology 

among Senior School Biology students in Ilorin South LGA. This is similar to the report of Adeoye 

Wetling (2020).  The findings reveal that though students generally have access to the internet and 

personal devices and hold positive views on the effectiveness and satisfaction of gamification and 

AI tools for learning biology, the lack of adequate devices, facilities and infrastructure in schools 

poses a major challenge. This is supported by the report of Alimi et al ( 2021).  

The findings implies that the perspectives and attitudes of the students towards awareness of 

gamification for learning biology are significantly different. This may be due to reason such that 

males paid more attention to gamification for entertainment rather than for learning biology. This 

may also be due to the fact that young people in the 21st century defy gender stereotypes that affect 

academic performance (Attah et al, 2o24). The finding also implies that gender has no significant 

effect on the students interaction with gamification and supported by the findings of  Udeani and 

Akhigbe (2020). Furthermore, the findings reveal that gender does not play a critical role in 

students' awareness of AI tools in this context. This implies that both genders are equally aware of 

AI tutoring tools for learning and this is similar to the findings of  Udosen and Udoh, (2024).The 

results indicate no significant difference in awareness of AI tools for learning purposes among 

male and female students, suggesting equitable exposure and knowledge among genders in this 

region. The finding suggest that gender does not play a significant role in the utilization of AI tools 

among Senior School Biology students in Ilorin South LGA. This is similar to the finding of  

Ekukianam et al.(2024). 

Conclusion:  

By understanding the factors influencing usability and addressing challenges hindering adoption, 

educators and policymakers can leverage these innovative technologies to foster engaging and 
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effective Biology education. Through this research, educators and curriculum developers can gain 

valuable insights into how gamification and AI tools can be effectively integrated into biology 

curriculum to enhance student learning experiences and outcomes. 

Recommendation 

Based on the findings of the study, the following recommendations are made: 

1. Schools should integrate gamification and AI tools into the biology curriculum to enhance 

student engagement and learning outcomes.  

2. To address the challenge of inadequate devices, facilities, and infrastructure, schools 

should invest in providing sufficient technological resources.  

3. Schools can organize informational sessions and demonstrations to familiarize students 

with these tools. 
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