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                                                 Abstract 

This study explores the integration of Artificial Intelligence (AI) in mathematics education within 

a heritage-based curriculum. The research aims to identify the opportunities and challenges 

associated with using AI tools in enhancing mathematics teaching and learning. Utilizing a 

qualitative case study approach, data were collected through semi-structured interviews with 

teachers, focus group discussions with students, and classroom observations. Quantitative data 

analysis included statistical assessments of student performance before and after the 

introduction of AI tools, revealing significant improvements in engagement and achievement.The 

findings reveal that AI tools offer significant opportunities for personalized learning and 

increased student engagement. However, challenges such as infrastructural limitations, teacher 

preparedness, and the need for culturally relevant content were also identified. The study 

highlights the importance of professional development for educators and the integration of local 

cultural contexts into AI tools to enhance their effectiveness.Recommendations for practice and 

further research are provided to guide educators and policymakers in the effective use of AI 

technologies in mathematics education. 
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                                       Chapter One: The Research Problem 

 Introduction 

In this chapter, the researcher outlined the general overview of the study, which covers: 

circumstances that motivated him to partake of this study, the objectives of the study, sub-

problems linked to the study, as well as the significance of this study to various beneficiaries. As 

the chapter progressed, the researcher highlighted: study boundaries, assumptions upon which 

this study is based, definition of key terms and the chapter summary. 

   1.1 Background of the Study 

Mathematics is a cornerstone of education, pivotal not only for academic achievement but also 

for real-world problem-solving and critical thinking. The integration of technology, particularly 

Artificial Intelligence (AI), has the potential to revolutionize mathematics education, providing 

innovative solutions to enhance teaching and learning experiences as suggested by Smith,(2018). 

AI technologies can personalize learning, adapt to individual student needs, and facilitate real-

time feedback, thereby transforming the educational landscape. 

 

In the context of developing regions such as the Mount Darwin District, where educational 

resources may be limited, the application of AI can address significant gaps in mathematics 

instruction. The heritage-based curriculum emphasizes the importance of local cultural values 

and knowledge, creating an opportunity for AI tools to be used in ways that resonate with 

students’ backgrounds as argued by (Jones,2020). This dual focus on technology and heritage 

can foster a more inclusive and relevant educational experience, making mathematics not just a 

subject to be learned, but a tool for understanding and engaging with the world. 
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    1.1.1 The Importance of Mathematics Education 

Mathematics education is crucial for developing logical reasoning, analytical skills, and 

problem-solving abilities. These skills are essential in various fields, including science, 

engineering, finance, and technology. The National Council of Teachers of Mathematics 

NCTM,(2000) emphasizes that a strong foundation in mathematics equips students to function 

effectively in society and participate in a global economy. 

Moreover, mathematics is integral to understanding complex issues such as climate change, 

economic disparities, and technological advancements. For students in developing Districts, a 

robust mathematics education can empower them to address local challenges and contribute 

meaningfully to their communities. 

 

     1.1.2 The Role of AI in Education 

AI encompasses a range of technologies that can mimic human intelligence processes, such as 

learning, reasoning, and problem-solving as mentioned by Wilson and Brown,(2015). In 

education, AI can provide personalized learning experiences by analyzing student performance 

data and adapting instructional content accordingly. For instance, intelligent tutoring systems can 

offer customized practice problems based on a student's strengths and weaknesses, thereby 

enhancing engagement and learning outcomes. 

 

Furthermore, AI can facilitate administrative efficiency by automating tasks such as grading and 

data analysis, allowing educators to focus more on teaching and student interaction. This is 

particularly important in resource-constrained environments where teachers often juggle multiple 

responsibilities. 
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  1.2 Statement of the Problem 

Despite the promising potential of AI to enhance mathematics education, several challenges 

hinder its effective implementation, particularly in high schools located in rural areas like Mount 

Darwin. Key issues include: 

1. Lack of Infrastructure: Many schools in developing Districts may not have the necessary 

technological infrastructure to support AI tools. Limited access to computers and reliable internet 

connectivity can impede the implementation of AI-driven educational programs as stated by 

Lee,(2019). 

2. Teacher Preparedness: Educators may lack the training and skills required to effectively 

integrate AI into their teaching practices. Without proper professional development, teachers 

may feel overwhelmed or uncertain about using technology in the classroom Davis,(2017). 

3. Cultural Relevance: The heritage-based curriculum emphasizes local culture and values, 

raising questions about the appropriateness of AI tools developed in different cultural contexts. 

Ensuring that these tools align with the goals of the heritage curriculum is essential for their 

acceptance and effectiveness as pointed out by Mpofu,(2021). 

4. Student Engagement: While AI has the potential to enhance learning, there is a risk that 

students may become disengaged if AI tools do not resonate with their cultural backgrounds and 

experiences. This underscores the importance of developing culturally relevant AI applications 

as stated by Chen,(2022). 

 

   1.3 Research Objectives 

The primary objectives of this study are as follows: 

1. Ide to explore how AI can enhance mathematics teaching and learning in a heritage-based 

curriculum, focusing on personalized learning experiences and engagement. 

2. To investigate the challenges faced by educators and students in implementing AI tools for 

mathematics education. 
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3. To suggest actionable strategies for effectively integrating AI into the mathematics curriculum 

in a way that respects and enhances the heritage-based educational framework. 

 

   1.4 Research Questions 

To guide this study, the following research questions will be posed: 

1. What specific opportunities does AI present for enhancing mathematics teaching and learning 

in the context of a heritage-based curriculum? 

2. What challenges do educators and students encounter in the use of AI tools for mathematics 

learning in the selected high school? 

3. How can AI integration be optimized to align with the cultural and educational goals of the 

heritage-based curriculum? 

 

   1.5 Significance of the Study 

This research holds significance for multiple stakeholders, including educators, policymakers, 

and the broader community.  

 1.5.1 Contributions to Educational Theory and Practice 

By contributing to the literature on technology integration in education, this study provides 

insights into the potential of AI to enhance mathematics learning in culturally relevant ways as 

argued by Garcia,(2016). It highlights the importance of aligning technological tools with local 

cultural contexts. 
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    1.5.2 Informing Policy and Practice 

The findings of this study can inform policymakers about the necessary support systems required 

for the successful implementation of AI tools in schools. This includes advocating for investment 

in infrastructure, training programs for teachers, and the development of culturally relevant 

educational technologies. 

 

    1.5.3 Empowering Students 

Ultimately, the study aims to empower students by exploring how AI can make mathematics 

more engaging and relevant to their lives. By integrating local cultural values into mathematics 

education, students may develop a stronger connection to the subject, enhancing their motivation 

and learning outcomes. 

 

  1.6 Scope and Limitations 

This study focuses on a selected high school in the Mount Darwin District, examining the 

experiences of both teachers and students in using AI for mathematics education. The scope is 

limited to the integration of AI tools and their impact on teaching and learning, without delving 

into broader technological trends or other subjects outside of mathematics. 

 

    1.6.1 Limitations 

The study's focus on 8 teachers and 30 students which may limit the generalizability of the 

findings. A larger sample across multiple schools would provide a more comprehensive 

understanding of the challenges and opportunities. Data collected through interviews and focus 

groups may be subject to biases, as participants may have varying levels of familiarity and 

comfort with AI technologies. The unique cultural and educational context of Mount Darwin 

may influence the applicability of findings to other regions or educational settings. 
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  1.7 Definition of Key Terms 

Artificial Intelligence (AI) is the capability of a machine to simulate human intelligence 

processes, encompassing learning, reasoning, and problem-solving as defined by Nilsson,(2010). 

Heritage-Based Curriculum is an educational framework that integrates local cultural values, 

knowledge, and traditions into the learning process, fostering a sense of identity and belonging 

among students as defined by UNESCO,(2003). 

Mathematics Education is the study and practice of teaching and learning mathematics, 

encompassing curricular content, instructional strategies, and assessment methods as mentioned 

by Ernest,(1991). 

 

   1.8 Overview of the Chapter 

This chapter has provided a comprehensive introduction to the research topic, outlining the 

background, significance, objectives, and methodology of the study on the opportunities and 

challenges of using AI in mathematics education within a heritage-based curriculum. The 

subsequent chapters will delve into the literature review, methodology, data analysis, and 

findings, culminating in discussions and recommendations for practice. 
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Chapter Two: Literature Review 

   2.1 Introduction 

This chapter provides a comprehensive literature review on the integration of Artificial 

Intelligence (AI) in mathematics education, particularly within the context of a heritage-based 

curriculum. The review is structured around three main themes: the role of AI in education, the 

significance of culturally relevant pedagogy, and the intersection of technology and mathematics 

education. By examining these themes, the chapter aims to contextualize the opportunities and 

challenges identified in the previous chapter. 

 

   2.2 The Role of AI in Education 

   2.2.1 Definition and Scope of AI in Education 

Artificial Intelligence refers to the development of computer systems that can perform tasks that 

typically require human intelligence, such as understanding natural language, recognizing 

patterns, and making decisions as defined by Russel and Norvig,(2010). In education, AI 

encompasses a variety of technologies, including intelligent tutoring systems, adaptive learning 

platforms, and data analytics tools that can enhance teaching and learning processes as stated by 

Holmes et al,(2024). 

 

     2.2.2 Benefits of AI in Mathematics Education 

AI technologies have shown great potential in transforming mathematics education through 

personalized learning experiences as mentioned by Hwang and Tu(2021). Personalized learning 

allows for the differentiation of instruction based on individual student needs, resulting in 

improved engagement and learning outcomes. For example, intelligent tutoring systems can 

analyze a student's performance in real-time and provide tailored feedback and resources as 

explained by Satsangi et al,(2021). 
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Moreover, Young(2017) state that AI can facilitate formative assessment by offering immediate 

feedback on students' work. This timely response can enhance the learning process by allowing 

students to identify and correct mistakes promptly. Additionally, AI can support collaborative 

learning environments through intelligent tutoring systems that encourage peer interaction and 

support as argued by Hwang et al(2023). 

 

     2.2.3 Challenges of Implementing AI in Education 

Despite the benefits, the implementation of AI in education faces several challenges. One 

significant barrier is the lack of infrastructure in many schools, particularly in rural areas as 

mentioned by Lee(2019). Limited access to technology and reliable internet can impede the 

effectiveness of AI tools. 

 

Another challenge is the preparedness of educators to integrate AI into their teaching practices as 

suggested by Davis(2017). Many teachers may lack the necessary training and confidence to use 

AI tools effectively, which can result in underutilization or misapplication of technology. 

Furthermore, concerns about data privacy and security may also hinder the adoption of AI 

technologies in educational settings as mentioned by Yerbabuena Torres et al(2024). 

 

   2.3 Culturally Relevant Pedagogy 

    2.3.1 Definition and Importance 

Culturally relevant pedagogy is an educational framework that recognizes the importance of 

students' cultural backgrounds in the learning process. This approach emphasizes the integration 

of students' cultural references into the curriculum, thereby making learning more meaningful 

and relevant. In the context of mathematics education, culturally relevant pedagogy can help 

students connect mathematical concepts to their lived experiences, enhancing engagement and 

understanding as pointed out by Ladson-Billing(1995). 
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   2.3.2 The Role of Heritage-Based Curriculum 

A heritage-based curriculum aligns closely with the principles of culturally relevant pedagogy. It 

seeks to incorporate local cultural values, histories, and knowledge into the educational 

framework, fostering a sense of identity and belonging among students as explained by 

UNESCO(2003). This approach is particularly significant in diverse educational settings where 

students come from various cultural backgrounds. 

In mathematics education, integrating heritage can involve using local contexts and examples to 

teach mathematical concepts. For instance, incorporating traditional practices, local economic 

activities, or historical events can make mathematics more relatable and engaging for students. 

This alignment with students' cultural backgrounds can enhance their motivation and 

achievement in mathematics. 

 

    2.3.3 Challenges in Implementing Culturally Relevant Pedagogy 

While culturally relevant pedagogy offers numerous benefits, its implementation can be 

challenging. Educators may struggle to find appropriate resources and materials that reflect the 

cultural diversity of their students. Additionally, there may be resistance to change from 

traditional teaching practices, making it difficult to adopt new pedagogical approaches. 

Moreover, the integration of AI in a culturally relevant curriculum raises questions about the 

compatibility of AI tools with local cultural contexts. Ensuring that AI technologies are 

culturally sensitive and relevant is critical for their acceptance and effectiveness in the classroom 

as pointed out by Mpofu(2021). 

 

  2.4 The Intersection of Technology and Mathematics Education 

    2.4.1 Historical Context 

The integration of technology in mathematics education has evolved significantly over the past 

few decades. Initially, the focus was on using calculators and computers to perform 
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mathematical calculations. However, with advancements in technology, there has been a shift 

towards using more sophisticated tools, such as dynamic geometry software, computer algebra 

systems, and now AI-driven platforms as mentioned by Zawacki-richter(2019). 

 

    2.4.2 Current Trends in Technology Integration 

Today, technology plays a crucial role in enhancing mathematics education. Interactive tools and 

digital resources can provide students with opportunities to explore mathematical concepts in 

dynamic and engaging ways as pointed out by Lai, Headage and Knezek(2013). For instance, 

simulations and visualizations can help students understand abstract concepts by providing 

concrete representations. 

Furthermore, the use of AI in mathematics education is becoming increasingly popular. Hwang 

and Tu(2021) argue that AI can support differentiated instruction by adapting learning materials 

to meet the needs of diverse learners. This adaptability is particularly important in mathematics, 

where students often have varying levels of understanding and skill. 

 

    2.4.3 Challenges Associated with Technology Integration 

Despite the advantages of technology in mathematics education, several challenges persist. One 

significant challenge is the digital divide, which refers to the disparity in access to technology 

between different socio-economic groups. Students from disadvantaged backgrounds may lack 

access to the necessary technology, hindering their ability to benefit from AI and other 

technological tools. 

Additionally, teachers may face difficulties in integrating technology effectively into their 

teaching practices. Professional development opportunities may be limited, leaving educators 

unprepared to utilize technology in ways that enhance student learning as explained by 

Niess(2005). Moreover, the alignment of technological tools with curricula, especially heritage-

based ones, is crucial for their acceptance and effectiveness. 
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   2.5 Summary of the Literature Review 

The literature reveals that the integration of AI in mathematics education presents both 

opportunities and challenges. AI technologies can enhance personalized learning, provide 

immediate feedback, and support collaborative learning. However, barriers such as lack of 

infrastructure, teacher preparedness, and cultural relevance must be addressed to maximize the 

effectiveness of these tools. 

Culturally relevant pedagogy, particularly within a heritage-based curriculum, offers a 

framework for making mathematics education more meaningful and engaging for students. By 

incorporating local cultural values and contexts into mathematics instruction, educators can 

enhance student motivation and achievement. However, challenges in resource availability and 

resistance to change may hinder the successful implementation of culturally relevant practices. 

Finally, the intersection of technology and mathematics education highlights the importance of 

addressing the digital divide and providing adequate professional development for teachers. 

Ensuring that technology is integrated effectively and equitably is crucial for enhancing 

mathematics education in diverse contexts. 
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Chapter Three: Methodology 

    3.1 Introduction 

This chapter outlined the research methodology employed in this study to explore the 

opportunities and challenges of integrating Artificial Intelligence (AI) in mathematics education 

within a heritage-based curriculum in a selected high school in developing Districts. The chapter 

detailed the research design, participant selection, data collection methods, data analysis 

procedures, and ethical considerations. By providing a clear methodological framework, this 

chapter aims to ensure the validity and reliability of the research findings. 

 

        3.2 Research Design 

     3.2.1 Qualitative Research Approach 

This study adopted a qualitative research approach, which is particularly suited for exploring 

complex phenomena in their natural contexts. Qualitative research allowed for an in-depth 

understanding of participants' experiences, perceptions, and interactions with AI tools in 

mathematics education. As Creswell(2014) notes, qualitative research as an inquiry process of 

understanding based on distinct methodological traditions of inquiry that explore a social or 

human problem. This approach facilitated the exploration of nuanced perspectives that 

quantitative methods may overlooked. 

 

    3.2.2 Case Study Methodology 

The research employed a case study methodology, focusing on a few high schools in the Mount 

Darwin District. Case studies are valuable for examining specific instances in detail, providing 

insights into the unique contexts and dynamics of the educational setting. Yin(2018) defines the 

case study as an empirical inquiry that investigates a contemporary phenomenon within its real-

life context, especially when the boundaries between phenomenon and context are clearly evited. 

By concentrating on few schools, the study aims to capture the complexities of integrating AI in 
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a heritage-based curriculum, allowing for a rich exploration of the interplay between technology, 

culture, and education as pointed out by Aikenhead.(2006). 

     3.3 Participants 

   3.3.1 Selection Criteria 

Participants in this study include mathematics teachers and students from the selected high 

school. The selection criteria for teachers include: 

 Teachers with experience in teaching mathematics, ensuring familiarity with curriculum and 

pedagogy. 

Teachers who have used or expressed interest in using AI tools or other technologies in their 

teaching practices. 

For students, the selection criteria include: 

Students in from 3 to 6, as they are typically more advanced in their mathematical understanding 

and may have more exposure to technology. 

Students who consent to participate in the study and can communicate their experiences 

effectively. 

     3.3.2 Sample Size 

The study involved 8 teachers and 30 students. This sample size is sufficient to gather diverse 

perspectives while allowing for in-depth analysis. The purposive sampling technique has been 

used to select participants who can provide relevant and meaningful insights into the research 

questions.  
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 3.4 Data Collection Methods 

    3.4.1 Semi-Structured Interviews 

Semi-structured interviews were conducted with mathematics teachers to gather their 

perspectives on the integration of AI in teaching and learning. This method allowed for 

flexibility in questioning, enabling the interviewer to explore topics in greater depth based on 

participants' responses. Interviews focused on the following areas: 

 Experiences with AI tools in mathematics instruction. 

Perceived benefits and challenges of using AI. 

Strategies for aligning AI tools with a heritage-based curriculum. 

 

    3.4.2 Focus Group Discussions 

Focus group discussions were held with students to explore their experiences of using AI tools in 

mathematics education. This method encouraged interaction among participants, allowing them 

to share and compare their experiences. The focus group discussions will addressed: 

Student engagement with AI tools. 

 Perceived relevance of AI in the context of their cultural backgrounds. 

Challenges encountered while using AI in mathematics learning. 

 

    3.4.3 Observations 

Classroom observations will be conducted to complement the data collected from interviews and 

focus groups. Observations will focus on how teachers integrated AI tools into their mathematics 

instruction and how students interacted with these tools. A structured observation checklist will 

be developed to assess the following aspects: 
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Use of AI tools during instruction. 

Student engagement and participation. 

Interaction between teachers and students while using AI. 

     

3.5 Data Analysis 

    3.5.1 Thematic Analysis 

Thematic analysis was employed to analyze the qualitative data collected from interviews, focus 

groups, and observations. As Braun and Clarke(2006) explain thematic analysis as a method for 

identifying, analyzing and reporting patterns within data. It minimally organizes the describes 

your data set in rich detail. This approach involves identifying and analyzing patterns or themes 

within the data. Thematic analysis will be conducted in the following stages: 

 Reading and re-reading the transcripts to become familiar with the content. 

 Identifying initial codes that capture important features of the data. 

Grouping codes into broader themes that reflect the research questions. 

Refining themes to ensure they accurately represent the data. 

Clearly defining each theme and determining its relevance to the research questions. 

 Presenting the findings in a coherent manner, supported by direct quotes from participants. 
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 3.5.2 Validity and Reliability 

To enhance the validity and reliability of the findings, several strategies will be employed: 

Utilizing multiple data sources (interviews, focus groups, and observations) to cross-verify 

findings and ensure a more comprehensive understanding of the research questions. 

Sharing preliminary findings with participants to confirm the accuracy of interpretations and 

gather feedback. 

Maintaining detailed records of the research process, including data collection and analysis 

procedures, to allow for external verification of the findings. 

 

  3.6 Ethical Considerations 

   3.6.1 Informed Consent 

Informed consent will be obtained from all participants before data collection. Participants will 

be provided with information about the study's purpose, procedures, potential risks, and their 

right to withdraw at any time without repercussions. Parental consent will also be sought for 

student participants. 

3.6.2 Confidentiality 

To protect participants' privacy, all data will be anonymized, and identifying information will be 

removed from transcripts and reports. Participants will be assigned pseudonyms to ensure 

confidentiality in the presentation of findings. 

3.6.3 Ethical Approval 

The research proposal will be submitted for ethical review and approval by the relevant 

institutional review board. This step ensures that the study adheres to ethical standards and 

guidelines for conducting research involving human participants. 
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 3.7 Limitations of the Study 

While this study aims to provide valuable insights into the integration of AI in mathematics 

education, certain limitations must be acknowledged: 

The findings from a single case study may not be generalizable to other educational contexts. 

However, the in-depth exploration of one school provides a rich understanding of the specific 

challenges and opportunities faced by that community. 

The reliance on self-reported data from interviews and focus groups may introduce biases, as 

participants may have differing levels of awareness or experience with AI technologies. 

The unique cultural context of the Mount Darwin District may influence the applicability of 

findings to other regions or educational settings. 

 

 3.8 Conclusion 

This chapter has outlined the research methodology employed in this study, focusing on the 

integration of AI in mathematics education within a heritage-based curriculum. By utilizing a 

qualitative case study approach, the research aims to gather in-depth insights into the experiences 

and perceptions of teachers and students. The data collection methods, including semi-structured 

interviews, focus groups, and observations, will provide a comprehensive understanding of the 

opportunities and challenges associated with AI integration. Ethical considerations, validity, and 

reliability measures have also been addressed to ensure the integrity of the research findings. The 

subsequent chapter will present the data analysis and findings, providing insights into the 

research questions posed in this study. 
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         Chapter Four: Data Analysis and Discussion of Results 

4.1 Introduction 

This chapter presents the analysis of data collected from the selected high school in the Mount 

Darwin District. The data was gathered through semi-structured interviews with teachers, focus 

group discussions with students, classroom observations, and pre- and post-AI integration 

assessments. The analysis aims to address the research objectives: (1) to identify the 

opportunities presented by AI for enhancing mathematics teaching and learning, (2) to examine 

the challenges faced in implementing AI tools, and (3) to propose strategies for effectively 

integrating AI into the mathematics curriculum. 

 

4.2 Participant Demographics 

Table 4.1: Participant Demographics 

Category Subcategory Number of 

Participants 

Percentage 

Teachers Male 4                       50%         

Female 4                       50%         

Total        8         100%        

Students Male 15   50%         

Female 15                      50%         

Total 30                      100%        

 

 Table 4.1 shows a balanced representation of participants by gender among both teachers and 

students, ensuring diverse perspectives in the research. 
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4.3 Opportunities Presented by AI in Mathematics Education 

 4.3.1 Teacher Perspectives 

Table 4.2: Perceived Benefits of AI in Mathematics Education (Teacher Responses) 

Benefit                      Number of Teachers Mentioning 

Personalized Learning        7              

Immediate Feedback           6          

Enhanced Student Engagement 5                       

Data-Driven Insights         4                       

Improved Problem Solving     6                  

 

Graph 4.1: Bar Chart of Perceived Benefits of AI (Teacher Responses) 
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 Teachers highlighted personalized learning and immediate feedback as the most significant 

benefits of AI, indicating that these tools are perceived as valuable for tailoring instruction and 

providing timely support to students. 

 

4.3.2 Student Perspectives 

Table 4.3: Student Experiences with AI Tools 

Experience Positive Neutral Negative 

Number of Students 20   7     3 

Percentage 66.7%       23.3%       10%         

 

Table 4.3 illustrates the distribution of student experiences with AI tools in mathematics 

education. The data reveals that a significant majority of students (66.7%) reported positive 

experiences, indicating that AI tools are generally well-received and perceived as beneficial for 

learning.  

In contrast, a smaller portion of students expressed neutral (23.3%) or negative (10%) 

experiences. This suggests that while many students find value in AI tools, a minority may face 

challenges or reservations about their effectiveness. 

The overall positive feedback highlights the potential of AI tools to enhance student engagement 

and learning outcomes in mathematics. However, the concerns raised by the minority indicate 

the need for careful implementation and support to address any issues students may encounter, 

ensuring that all learners benefit from these technologies. 
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Graph 4.2: Pie Chart of Student Experiences with AI Tools 
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Neutral

Negative

 

 The majority of students reported positive experiences with AI tools, suggesting that AI is 

generally well-received and perceived as beneficial for learning mathematics. 

 

 4.3.3 Classroom Observations 

Classroom observations revealed that AI tools were most effective when integrated into lessons 

that encouraged active student participation and collaboration. Teachers who provided clear 

instructions and facilitated discussions around AI-generated insights saw higher levels of student 

engagement. 

 

 

 

 

 

 



32 

 

4.4 Challenges Faced in Implementing AI Tools 

4.4.1 Teacher Perspectives 

Table 4.4: Challenges Faced in Implementing AI Tools (Teacher Responses) 

Challenge   Number of Teachers Mentioning 

Infrastructure 6       

Training   5     

Cultural Misalignment 2    

Resistance to Change   3   

 

Graph 4.3: Bar Chart of Challenges Faced (Teacher Responses) 
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Challenges Faced in Implementing AI Tools         

Infrastructure limitations and the need for adequate training were the most frequently cited 

challenges. This underscores the importance of addressing these issues to ensure successful AI 

implementation. 
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Most of teachers are not trained to teach using AI tools so it becomes a challenge to them to use 

these tools in teaching and learning. They may resist to the shift to AI tools. 

 4.4.2 Student Perspectives 

Focus group discussions revealed student concerns regarding the reliability of internet access and 

the potential for AI tools to replace traditional teaching methods. Some students expressed 

difficulty in understanding AI-generated explanations, indicating a need for careful 

implementation. 

 4.5 Impact of AI on Student Performance 

Table 4.5: Comparison of Student Performance Before and After AI Integration 

Mathematical 

Concept 

Algebra Geometry Calculus     Statistics 

Average Score 

(Pre-AI) 

65    60 55 70   

  Average Score 

(Post-AI) 

75 70    65    80       

Percentage Change      15.4           16.7             18.2             14.3             
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Graph 4.4: Bar Chart of Student Performance Before and After AI Integration** 
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There was a noticeable improvement in student performance across all mathematical concepts 

after the integration of AI tools. This suggests that AI has a positive impact on student learning 

outcomes. 

 

4.6 Report on thematic analysis 

The thematic analysis of student experiences with AI tools revealed several key themes: 

Many students expressed that AI tools made learning more engaging. They reported enjoying the 

interactive features of these tools, which helped maintain their interest in mathematics. 

Students appreciated that AI tools provided personalized learning pathways, allowing them to 

work at their own pace. As one student noted, "I liked that I could practice problems that were 

just right for me, not too easy or too hard." 

The immediate feedback provided by AI tools was highlighted as a significant benefit. Students 

felt that this feature helped them understand their mistakes quickly, enhancing their learning 

process. 
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Some students expressed concerns about becoming too reliant on AI tools, fearing it could 

replace traditional learning methods. One student remarked, "I worry that if we use AI too much, 

we might forget how to solve problems without it." 

A few students mentioned experiencing technical difficulties, such as unreliable internet access, 

which affected their ability to use AI tools effectively. 

 

4.7 Conclusion 

This chapter presented an analysis of the data collected, highlighting the opportunities and 

challenges of integrating AI in mathematics education within a heritage-based curriculum. The 

findings suggest that AI has the potential to enhance student learning outcomes, provided that 

infrastructure limitations are addressed, teachers receive adequate training, and cultural relevance 

is considered. The recommended strategies offer a roadmap for effectively integrating AI into the 

mathematics curriculum. 
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Chapter 5: Summary, Discussion, Conclusions, and Recommendations 

5.1 Summary 

Chapter One laid the groundwork for the study, detailing the motivations, objectives, and 

significance of integrating Artificial Intelligence (AI) into mathematics education. It emphasized 

the importance of mathematics in fostering critical thinking and problem-solving skills, 

particularly in resource-constrained environments like Mount Darwin District. The chapter also 

identified key challenges, including infrastructural limitations and the need for culturally relevant 

AI applications, setting the stage for the research inquiry. 

Chapter Two provided a comprehensive review of existing literature on AI in education, 

focusing on its role, benefits, and challenges within a heritage-based curriculum. It highlighted 

the transformative potential of AI for personalized learning and immediate feedback while 

addressing obstacles such as insufficient infrastructure and teacher preparedness. The chapter 

underscored the significance of culturally relevant pedagogy in making mathematics education 

more meaningful, pointing out the complexities of integrating technology within diverse cultural 

contexts. 

In Chapter Three, the research methodology was outlined, employing a qualitative case study 

approach to explore the integration of AI in mathematics education. The chapter detailed 

participant selection, data collection methods including semi-structured interviews, focus groups, 

and observations and analysis techniques. Ethical considerations and limitations were also 

discussed, ensuring that the research adheres to ethical standards and provides valid, reliable 

findings. 

Chapter Four presented the analysis of data collected from the selected high school, revealing 

both opportunities and challenges in implementing AI tools for mathematics education. The 

findings indicated that AI can significantly enhance personalized learning and student 

engagement, with notable improvements in student performance post-AI integration. However, 

challenges such as infrastructure gaps and a lack of teacher training were also identified. The 

chapter concluded with recommended strategies for effective AI integration, emphasizing the 

importance of addressing cultural relevance and providing ongoing support for educators. 
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This study highlights the potential of AI to transform mathematics education within a heritage-

based curriculum, emphasizing the need for culturally sensitive approaches and adequate 

infrastructure. By addressing the identified challenges and implementing the recommended 

strategies, stakeholders can enhance the educational experience for students in the Mount Darwin 

District and beyond. The findings contribute valuable insights into the intersection of technology, 

culture, and education, paving the way for future research and practice in this critical area. 

 

5.2 Discussion of the Results 

5.2.1 Personalized Learning Opportunities 

The findings indicate that AI tools facilitate personalized learning in mathematics, allowing 

students to progress at their own pace. This supports the work of Luckin et al. (2016), who argue 

that personalized learning enhances engagement and achievement by addressing individual needs. 

 

5.2.2 Cultural Relevance and Engagement 

The incorporation of local cultural contexts in AI tools significantly boosts student engagement. 

Teachers observed that culturally relevant examples fostered connections with the material, 

aligning with Ladson-Billings' (1995) principles of culturally relevant pedagogy. 

 

5.2.3 Challenges in Implementation 

Despite the benefits, challenges such as infrastructure limitations persist. Teachers and students 

reported issues with access and connectivity, corroborating Graham et al. (2013), who 

highlighted technological disparities as barriers to effective implementation, especially in under-

resourced areas. 

 

5.2.4 Teacher Preparedness and Training 
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Teacher readiness emerged as crucial for successful AI integration. Educators expressed the need 

for more training and resources, echoing literature that emphasizes ongoing professional 

development in rapidly evolving educational technologies (Graham et al., 2013). 

 

5.2.5 Student Perspectives on AI Tools 

Students generally responded positively to AI in mathematics education, valuing immediate 

feedback and interactivity. However, concerns about over-reliance on technology were noted, 

suggesting a need for a balanced approach in integrating AI. 

 

5.3 Implications for Practice 

5.3.1 Recommendations for Educators 

 Implement comprehensive training programs focused on AI integration in mathematics. 

Incorporate local contexts into mathematics instruction to enhance relevance and engagement. 

Foster collaborative environments where students can learn from one another while using AI 

tools. 

 

5.3.2 Recommendations for Policymakers 

Prioritize investment in technology and internet access, especially in rural areas. Create AI tools 

that align with culturally relevant curricula, sensitive to local community values. Provide 

ongoing mentorship and resources for teachers in educational technology. Invest in Infrastructure 

to ensure reliable internet access and provide adequate hardware for both teachers and students. . 

Provide Comprehensive Training: Offer professional development opportunities for teachers to 

effectively utilize AI tools in their teaching practices. Select and adapt AI tools to align with 

local cultural values and educational goals. Encourage active student participation and 

collaboration in lessons that integrate AI. Offer technical support and resources to address any 

challenges that may arise during AI implementation. 
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 5.3.3 Recommendations for Future Research 

Conduct studies to assess the long-term effects of AI in mathematics education on student 

outcomes. Explore cultural influences on AI tool effectiveness across different regions. 

Investigate impacts of AI on problem-solving skills, critical thinking, and overall academic 

performance.  

 

5.4 Conclusion 

This chapter highlights the findings related to the integration of AI in mathematics education, 

emphasizing personalized learning, cultural relevance, and teacher preparedness. The 

recommendations for practice and future research aim to guide educators and policymakers in 

leveraging AI technologies effectively. The study's insights are significant in shaping future 

educational practices, underscoring the importance of addressing both opportunities and 

challenges in AI integration. 
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 Appendix 

Appendix A: Semi-Structured Interview Questions for Mathematics Teachers 

 Section 1: Background Information 

1. Can you provide a brief overview of your teaching experience in mathematics? 

2. What is your familiarity with AI tools in education? Have you used any specific AI tools in 

your teaching? 

Section 2: Experiences with AI Tools 

3. Can you describe your experiences using AI tools in your mathematics instruction? 

4. What specific AI tools have you integrated into your lessons, and how have you used them? 

5. How do you feel your students have responded to the use of AI tools in their learning? 

Section 3: Perceived Benefits of Using AI 

6. What benefits have you observed from using AI tools in your mathematics teaching? 

   For example, have you noticed improvements in student engagement, understanding, or 

performance? 

7. How do you think AI tools facilitate personalized learning for your students? 

Section 4: Challenges of Using AI 

8. What challenges have you faced while implementing AI tools in your classroom? 

   Are there specific issues related to infrastructure, training, or student engagement that you have 

encountered? 

9. Have you experienced any resistance from students or colleagues regarding the use of AI tools? 

If so, how did you address it? 

Section 5: Aligning AI with a Heritage-Based Curriculum 
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10. How do you perceive the alignment of AI tools with the heritage-based curriculum? 

11. What strategies do you think are essential for ensuring that AI tools are culturally relevant 

and resonate with students' local contexts? 

12. Can you provide examples of how you have adapted AI tools to better fit the cultural values 

and backgrounds of your students? 

Section 6: Professional Development and Support 

13. What kind of training or support do you believe is necessary for teachers to effectively 

integrate AI tools into their instruction? 

14. In your opinion, what resources would be helpful to enhance your use of AI in mathematics 

education? 

 Section 7: Future Perspectives 

15. Looking ahead, how do you envision the role of AI in mathematics education evolving, 

particularly within a heritage-based framework? 

16. What recommendations would you give to other educators looking to implement AI tools in 

their mathematics instruction? 

Closing 

17. Is there anything else you would like to add regarding your experiences with AI tools in 

mathematics education? 
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Appendix B: Learner Questionnaire 

Introduction   

This questionnaire aims to gather insights from students about their experiences with using 

Artificial Intelligence (AI) tools in mathematics learning. Your feedback will help us understand 

how AI impacts your educational experience. 

 Section 1: Demographics 

 

1. Name (optional): ____________________________ 

2. Gender:  

   [   ] Male          [   ] Female 

3. Class Level: __________ 

 

Section 2: Experience with AI Tools 

4. Have you used AI tools in your mathematics classes?  

   [    ] Yes          [   ] No 

 

5. Which AI tools have you used?   

   (Please list)   

   ______________________________________________________________ 
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6. How often do you use AI tools for your mathematics homework or practice?  

   [  ] Daily   [  ] Weekly    [   ] Monthly    [   ] Rarely    [   ] Never 

Section 3: Engagement and Learning 

7. How do you feel about using AI tools in your mathematics learning?  

   [  ] Very positive    [  ] Positive    [   ] Neutral    [  ] Negative   [  ] Very negative 

8. What do you like most about using AI tools in mathematics?   

   (Please select all that apply)   

   [  ] Immediate feedback 

   [  ] Interactive features 

   [  ] Personalized learning 

   [  ] Fun and engaging 

   [  ] Other: _______________ 

 

9. Have you encountered any challenges when using AI tools?   

   (Please select all that apply)   

   [  ] Technical issues 

   [  ] Difficulty understanding the tool 

   [  ] Lack of relevance to learning 

   [  ] Other: _______________ 

 

Section 4: Connection to Culture 
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10. Do you feel that the AI tools you use relate to your cultural background?   

    [   ] Yes     [   ] No       [   ] Not sure 

11. How important is it to you that learning materials include local cultural contexts?   

    [   ] Very important 

    [   ] Important 

    [   ] Neutral 

    [   ] Not important 

    [   ] Not important at all 

 

Section 5: Additional Comments 

12. Please provide any additional comments or insights regarding your experience with AI tools 

in mathematics education:  

    ______________________________________________________________ 
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Sample Question Paper: Mathematics (Pre-AI Integration) 

 

Instructions: Answer all questions. Show your working clearly. 

 

Section A: Algebra (25 Marks) 

 

1.  (5 Marks) Solve the following equation for x: 

    5x - 3 = 12 

2.  (5 Marks) Simplify the expression: 

    (2a + 3b) - (a - b) 

3.  (7 Marks) Factorize the quadratic expression: 

    x^2 + 5x + 6 

4.  (8 Marks) Solve the system of equations: 

    x + y = 5 

    2x - y = 1 

 

Section B: Geometry (25 Marks) 

1.  (5 Marks) Calculate the area of a rectangle with length 8 cm and width 5 cm. 

2.  (5 Marks) Find the circumference of a circle with radius 7 cm. (Use π = 22/7) 

3.  (7 Marks) Determine the volume of a cube with side length 4 cm. 
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4.  (8 Marks) In a right-angled triangle, the lengths of the two shorter sides are 6 cm and 8 cm. 

Calculate the length of the hypotenuse. 

Section C: Calculus (25 Marks) 

1.  (5 Marks) Find the derivative of: 

    f(x) = 4x^3 

2.  (5 Marks) Evaluate the indefinite integral: 

    ∫ 5 dx 

3.  (7 Marks) Determine the slope of the tangent line to the curve y = x^2  at x = 2. 

4.  (8 Marks) Find the area under the curve y = x from x = 0 to x = 3. 

Section D: Statistics (25 Marks) 

1.  (5 Marks) Calculate the median and mean of the following data set: 

    4, 6, 8, 10, 12 

2.  (5 Marks) Find the median and mean of the following data set: 

    3, 5, 7, 9, 11 

3.  (7 Marks) Determine the mode of the following data set: 

    2, 4, 4, 6, 6, 6, 8 

4.  (8 Marks) Calculate the range and standard deviation of the following data set: 

    10, 12, 14, 16, 18 
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Marking Scheme: 

 

Each question will be marked based on accuracy, clarity, and completeness of the answer. 

Partial credit will be awarded for correct steps in the solution process. 

 

This question paper is designed to assess foundational knowledge in Algebra, Geometry, 

Calculus, and Statistics before any AI tools are introduced. This baseline assessment is crucial 

for evaluating the impact of AI integration on student performance later in the study. 
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Sample Question Paper: Mathematics (Post-AI Integration) 

 

Instructions: Answer all questions. Show your working clearly. You are permitted to use AI tools 

where appropriate. Please indicate where you have used AI and how it assisted you. 

Section A: Algebra (25 Marks) 

 

1.  (5 Marks) Solve the following equation for x: 

    7x + 5 = 26 

    Indicate if you used AI to solve this problem. 

2.  (5 Marks) Simplify the expression: 

    (4a - 2b) - (2a + b) 

    Indicate if you used AI to simplify this expression. 

3.  (7 Marks) Factorize the quadratic expression: 

    2x^2 + 7x + 3 

    Indicate if you used AI to factorize this expression. If so, describe how. 

4.  (8 Marks) Solve the system of equations: 

    3x + 2y = 11 

    x - y = 3 

    Indicate if you used AI to solve this system. If so, describe how. 

 

Section B: Geometry (25 Marks) 
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1.  (5 Marks) Calculate the area of a triangle with base 12 cm and height 9 cm. 

    Indicate if you used AI to assist with this calculation. 

2.  (5 Marks) Find the surface area of a sphere with radius 6 cm. (Use π = 3.14) 

    Indicate if you used AI to find the surface area. If so, describe how. 

3.  (7 Marks) Determine the volume of a cone with radius 5 cm and height 10 cm. 

    Indicate if you used AI to determine the volume. If so, describe how. 

4.  (8 Marks) In a right-angled triangle, the lengths of the two shorter sides are 5 cm and 12 cm. 

Calculate the length of the hypotenuse. 

    Indicate if you used AI to calculate the hypotenuse. If so, describe how. 

 

Section C: Calculus (25 Marks) 

 

1.  (5 Marks) Find the derivative of: 

    f(x) = 5x^4 

    Indicate if you used AI to find the derivative. 

2.  (5 Marks) Evaluate the indefinite integral: 

    ∫ (3x^2 + 2x) dx 

    Indicate if you used AI to evaluate the integral. 

3.  (7 Marks) Determine the slope of the tangent line to the curve y = 2x^2 - x at x = 1. 

    Indicate if you used AI to determine the slope. If so, describe how. 

4.  (8 Marks) Find the area under the curve y = x^2 from x = 0 to x = 2. 
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    Indicate if you used AI to find the area. If so, describe how. 

 

Section D: Statistics (25 Marks) 

 

1.  (5 Marks) Calculate the mean of the following data set: 

    7, 9, 11, 13, 15 

    Indicate if you used AI to calculate the mean. 

2.  (5 Marks) Find the median of the following data set: 

    6, 8, 10, 12, 14, 16 

    Indicate if you used AI to find the median. 

3.  (7 Marks) Determine the mode of the following data set: 

    3, 5, 5, 7, 7, 7, 9 

    Indicate if you used AI to determine the mode. 

4.  (8 Marks) Calculate the range and standard deviation of the following data set: 

    15, 17, 19, 21, 23 

    Indicate if you used AI to calculate the range and standard deviation. If so, describe how. 
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Marking Scheme 

 

*   Each question will be marked based on accuracy, clarity, and completeness of the answer. 

*   Additional marks will be awarded for the appropriate and effective use of AI tools. 

*   Students should clearly explain how AI assisted them in solving each problem. 

 

This question paper is designed to assess students' ability to apply mathematical concepts and 

leverage AI tools to enhance their problem-solving skills. By requiring students to indicate when 

and how they used AI, the assessment provides valuable insights into the impact of AI 

integration on their mathematical understanding and performance 
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