CHAPTER ONE

INTRODUCTION

Background to the study

Artificial Intelligence (AI) was established as an academic discipline in the 1950s wherein it was described as a systemic ability to interpret, learn, and achieve specific tasks from data. It was classified as “analytical, human-inspired intelligence” because of the features it contains, together with the exhibited outputs that involve cognitive, emotional, and social display. In recent developments and advancements, several platforms have popularized mainstream usage of AI as part of daily processes such as incorporation of AI in tools that are used in several industries. This has implicated the inclusion of AI systems in day-to-day usage, indicating the improved outcomes of using AI as a powerful tool to increase efficiency and quality. 

Zhang & Lu (2021) described AI as a knowledge project that absorbs various information, analyzes these data, and studies the methods of expressing the outcomes. It compiles multi-disciplinary information, processes it according to categories, and displays based on commands. It was noted as a revolutionary technology that results in efficient labor improvements, cost reduction, and optimization of human resources toward job opportunities creation. Nabila et al. (2021) explained that this “man-made brain power” has induced advances that have been subjects in academic, public, and business arrangements, promoting proficiency and efficiency in the development of processes and mechanisms. It has tapped into several societal spheres such as marketing, healthcare, and human rights (Perifanis&Kitsios, 2023). 

Furthermore, Emmert-Streib (2021) discussed that technological progress, such as AI, has led to powerful mechanisms and technologies that have barged through the intricacies of several areas of knowledge including science, industries, and daily lives. This has placed a significant increase in digital traces of data that has welcomed both opportunities and challenges in the adoption of the technologies. Considered a digital revolution, these developments are subject to the scrutiny of responsible usage of these advancements, as well as the generated data from its processes. Emmert-Streib also emphasized that these advanced learning paradigms put forward the necessity to facilitate general approaches to maximize usage while maintaining ethical and appropriate use. 

In addition, Merhi (2023) found out that there are several barriers to responsible AI which can be classified into three general concepts: technology, organization, and environment. These three categories determine the context of usage and how the adoption of technology responds to its environmental needs. With this, considerations of both internal and external factors were placed, emphasizing that the use of responsible AI is context-based, and that perceived direct and indirect benefits vary on its categorical differences. 

In academia, there has been a rise in the use of AI, particularly in using AI-powered tools that are used by both instructors and students. These tools have been used across various disciplines taught by educational institutions but mainly influenced developments in Information and Communication Technologies (ICT). Based on the study conducted by Crompton & Burke (2023), it was revealed that 72% of AI users in academic institutions are students who use AI as an aid to access learning materials, answer student assessments, and do self-testing purposes. Klutka et al. (2018) explained that using AI in higher education yields several benefits including increased outcomes, access, and retention; lower costs; and a substantial decrease in completion time. They emphasized that AI provides aid, not only in learning and instruction but also in absorbing this knowledge and applying them in the field. 

In the Philippines, AI is relatively a new concept and has limited restrictions, regulations, and guidelines on how to appropriately and ethically use it in the academic context. Estrellado& Miranda (2023) explained that AI in education in the Philippines can provide great potential and offerings to enhance the learning experience but there remains a gap in the existing information about the reflection of AI usage in the education sector. There exists a need to identify the possible augmentation that AI can offer in the learning process and teaching strategies to achieve desired academic outcomes. With this, it is deemed necessary to investigate the possible relationship between AI usage and academic outcomes based on educational indicators in the Philippine context. In this study, a significant portion of respondents use AI tools for academic purposes on an occasional basis. However, there is a small portion of students who rarely or never utilize AI tools for academic tasks, while others consistently rely on AI tools. Some individuals regularly use these tools to meet their academic requirements.

The opportunities for artificial intelligence (AI) in online learning and teaching are broad (Anderson et al., 1985; Baker, 2016; Roll et al., 2018; Seo et al., 2020b; VanLehn, 2011), ranging from personalized learning for students and automation of instructors’ routine tasks to AI-powered assessments (Popenici& Kerr, 2017). For example, AI tutoring systems can provide personalized guidance, support, or feedback by tailoring learning content based on student-specific learning patterns or knowledge levels (Hwang et al., 2020). AI teaching assistants help instructors save time answering students’ simple, repetitive questions in online discussion forums, and instead instructors can dedicate their saved time to higher-value work (Goel&Polepeddi, 2016). AI analytics allows instructors to understand students’ performance, progress, and potential by decrypting their click stream data (Roll &Winne, 2015; Fong et al., 2019; Seo et al., 2021; Holstein et al., 2018). 

While the opportunities for AI are promising, students and instructors may perceive the impact of AI systems negatively. For instance, students may perceive indiscriminate collection and analysis of their data through AI systems as a privacy breach, as illustrated by the Facebook–Cambridge Analytical data scandal (Chan, 2019; Luckin, 2017). Te behavior of AI agents that do not take into account the risk of data bias or algorithmic bias can be perceived by students as discriminatory (Crawford &Calo, 2016; Murphy, 2019). Instructors worry that relying too much on AI systems might compromise the student’s ability to learn independently, solve problems creatively, and think critically (Wogu et al., 2018). It is important to examine how students and instructors perceive the impact of AI systems in online learning environments (Cruz-Benito et al., 2019). 

The AI in Education (AIEd) community is increasingly exploring the impact of AI systems in online education. For example, Roll and Wylie (2016) call for more involvement of AI systems in the communication between students and instructors, and in education applications outside school context. At the same time, Zawacki-Richter and his colleagues (2019) conducted a systematic review of AIEd publications from 2007 to 2018 and as a result found a lack of critical refection of the ethical impact and risks of AI systems on learner–instructor interaction. Popenici and Kerr (2017) investigated the impact of AI systems on learning and teaching, and uncovered potential conflicts between students and instructors, such as privacy concerns, changes in power structures, and excessive control. All of these studies called for more research into the impact of AI systems on learner–instructor interaction, which will help us identify any gaps, issues, or barriers preventing AI systems from achieving their intended potential. 

Indeed, learner–instructor interaction plays a crucial role in online learning. Kang and Im (2013) demonstrated that factors of learner–instructor interaction, such as communication, support, and presence, improve students’ satisfaction and learning outcomes. Te learner–instructor interaction further affects students’ self-esteem, motivation to learn, and confidence in facing new challenges (Laura & Chapman, 2009). Less is known, however, about how introducing AI systems in online learning will affect learner– instructor interaction. Guillermo (2019, p. 7) predicted that AI systems would have “a deep impact in the classroom, changing the relationship between teacher and student.” More work is needed to understand how and why various forms of AI systems affect learner–instructor interaction in online learning (Felix, 2020).

Artificial intelligence in education also includes the use of virtual agents, chatbots and other intelligent assistant to support both teachers and students. Artificial Intelligence in education refers to the application of intelligent computer systems to support, enhance and transform the learning process. (B.S. Bloom, J.R. Hiltz 2018).

According to (A.S. Elgazzar 2020), Artificial Intelligence is the use of artificial intelligence technologies to enable more adaptive, personalized and engaging learning experiences. 

According to (S.H.Y. Phong and M. Bull, 2022), defines artificial intelligence is the design, development and implementation of AI technologies to support students' learning in various learning environments and also to assist teachers in teaching.

According to (J. Sloane and J. Bull Routledge, 2022), Artificial Intelligence is the application of AI technologies and approaches to the design, delivery and evaluation of education and learning at all levels in all modalities. 

Artificial Intelligence in education is a system that involves the development of computer system for educational purposes, which are grounded in Artificial Intelligence. (M.Y. Tsai, Y.Y. Zhao, Educational Technology and Society, 2021). 

According to Owolabi and Adebayo (2020) artificial intelligence in education is the use of technology that mimics human intelligence to assist in teaching and learning process.

According to Oyejide (2019), Artificial Intelligence in education is the use of technology to provide adaptive and personalized learning experiences for students, based on their individual needs and preferences.

According to Angulu (2018), Artificial Intelligence in education is the use of computer system that simulate human intelligence such as machine. 

According to A.O. Faleye (2020), artificial intelligence in education is the use of computer systems that are capable of solving problems in the same way as humans. 

According to J.O. Obikwelu (2020), artificial intelligence in education is the use of intelligent computer systems to support learners and teachers in their educational activities. 

According to F.O. Aremu (2020), artificial intelligence in education is a field of study that involves the use of computer systems that can imitate human intelligence to solve educational problems. 

According to D.A. Afolabi and I. Adegbite (2020), artificial intelligence in education is the study of artificial intelligence that focuses on the use of computer to enhance teaching and learning. 

According to O.O. Ademolu (2022), artificial intelligence in education is the use of computer systems that can carry out functions that normally require human-intelligence, such as problem-solving, language processing and pattern recognition to support learning and teaching activities. In other words, AI in education is about using computers to imitate human intelligence in order to enhance the learning and teaching processes. This definition highlights the importance of AI (artificial intelligence) in helping human to achieve educational goals. 

According to S.J. Olugbemi and A.F. Oyeleke (2020), artificial intelligence is the use of machine learning, natural language processing, knowledge representation and human-computer interaction to create intelligent software that can engage in learning activities that normally require human intelligence. 

In this definition, emphasis is laid on the use of various AI (artificial intelligence) technologies to create software that can engage in learning activities and also emphasize on the importance of human-computer interaction in AI (artificial intelligence in education).

Artificial Intelligence in education also refers to the use of artificial intelligence technologies to improve learning outcomes, teaching methods and educational experiences. It involves the application of artificial intelligence algorithms, machine learning and natural language processor to personalize learning, automate grading, enhance accessibility, natural language processing etc. and also aims to increase efficiency, effectiveness, equity and ultimately improving students success and teacher satisfaction.

Statement of the Problem
The use of AI in education raises a number of ethical and legal concerns, including bias, privacy and intellectual property rights.

This research critically evaluates the ethical and legal implications of using AI in education, focusing specifically among Biology and Integrated science student in Kwara state college of education Ilorin

 It explores the challenges and opportunities presented by AI in education and provide recommendations for addressing these issues. 

 This research explores how AI can be used for student’s engagement, personalized learning and enhance assessment and feedback and also provide more detail on the specific ways in which the research will address the challenges facing education.

Purpose of the Study

The purpose of the study is outlined below; this researcher wish to:

• Investigate the ethical and legal implications of using AI (artificial intelligence) among Biology and Integrated science in Kwara state college of education Ilorin

• The goal is to identify specific privacy concerns and make recommendations for addressing these concerns. 

Research Questions

1. What personal information is collected by AI systems used in education?

2. Who has access to this personal information?

3. How is this personal information used?

4. What safeguards are in place to protect this personal information?

5. What are the potential risk and benefits of using AI systems that collect personal information?

Significance of the Study

This study will have significant impact on the way we understand and use AI in education. It will provides important insights into the risks and benefits of AI, and it will help to shape the future of AI in education sector. 

This study will also contributes to the development of policies and regulations that protects the privacy of students while still allowing the use of AI in classroom.

This study will also cover the way AI is used in the classroom, how it affect the development of new AI technologies or how it will help to inform public policy.

Scope of the Study

 This study of the ethical and legal implications of using AI in KWARA STATE COLLEGE OF EDUCATION ILORIN. This study will compare the ethical and legal implications of using AI among Biology and Integrated science in Kwara state college of education Ilorin and make recommendations for future research.

Definition of Terms

1. AI (ARTIFICIAL INTELLIGENCE): the use of computer science that are capable of carrying out tasks that typically require human intelligence.

2. AI IN EDUCATION: the use of AI technologies to support, enhance and transform the teaching and learning processes.

3. EDUCATION: is the transfer for knowledge from generation to generation.

4. ETHICAL IMPLICATIONS: the moral and ethical considerations associated with the use of AI in education.

5. LEGAL IMPLICATIONS: the legal issues and regulations associated with the use of AI in education.

6. STUDENT PRIVACY: the right of students to have control over their personal information and how it is used.

7. DATA COLLECTION: the process of gathering information about students for the purpose of using AI in education.

8. DATA SECURITY: the measures taken to protect student’s data from unauthorized access, use or disclosure.

9. AI ALGORITHM: a set of instructions or rules used by a computer to perform a specific task. 

10. MACHINE LEARNING: a subfield of AI that involves the use of algorithms to identify patterns in data and make predictions.

11. NATURAL LANGUAGE PROCESSING: a subfield of AI that involves the use of algorithms to analyze and understand human language. 

12. SUPERVISED LEARNING: a machine learning technique that involves using a labeled data set to train a model to make predictions.

13. UNSUPERVISED LEARNING: a machine learning technique that involves an unlabeled dataset to train a model to find patterns in the data.

14. DEEP LEARNING: a subfield of machine learning that involves using artificial neural networks to process large amount of data.

15. NEURAL NETWORK: a type of computer model that is designed to mimic the structure of human brain and process information in a similar way.

16. COMPUTER VISION: a subfield of AI that involves using computer algorithms to process and analyze visual data.

CHAPTER TWO
REVIEW OF RELATED LITERATURE

This chapter review the works and ideas of some researchers who have contributed on the topic or the emergence of AI in education. This chapter covers the following sub-headings:

· The history and development of AI in education including key milestones and breakthroughs.

· The different types of AI technologies used in education, such as machine learning and natural language processing.

· The ethical issues that have arisen in the context of AI in education, including case studies and debates.

· The current legal framework around the use of AI in education, including data protection laws and intellectual property laws.

· The challenges and opportunities associated with the use of AI in education, including the need for digital literacy and critical thinking.

· Negative Effects of AI

· Teachers’ Perspectives Toward AI

· The Role of Artificial Intelligence in Teaching Science

· Challenges and Barriers of AI in Science education 

· Long-term Impacts  of using AI in  Science Education in Nigeria

· Plagiarism in the use of AI in education.

· Legal implication of using AI in education.

· AI use detector in education.

· Quill box (An AI application detector/writing tool).

· Review of literature appraised.

The History and Development of AI in Education Including Key Milestones and Breakthroughs
History and Development of AI in Education: the first major milestone was the Dartmouth conference in 1956, which marked the official birth of AI as a field of study. Since then, there have been a number of key breakthroughs in AI technology, such as the development of machine learning algorithms in the 1960's and 70's, the emergence of natural language processing in the 1980's and the introduction of deep learning in the 2000's. 

 The development of machine learning algorithms in the 1960's and 70's was a key moment in the history of AI in education. These algorithms allowed for the development of computer programs that could learn from data and improve over time. This laid the groundwork for many of the AI technologies used in education today, such as intelligent tutoring systems and adaptive learning platforms.

 The emergence of natural language processing in the 1980's, this was another major milestone in the history of AI in education, as it allowed for the development of programs that could understand and process human language. This enabled the creation of systems that could read text, understand questions and generate responses. These capabilities have since been applied to a wide range of educational tools, including chat bots, virtual assistants and intelligent tutoring systems. 

Some breakthroughs that have had a major impact on the field: 

One of the most significant breakthroughs was the introduction of deep learning in the 2000's. This type of machine learning algorithm uses artificial neural networks to process data in a way that is similar to the way the human brain learns. This technology has led to a number of breakthroughs in AI, including the development of AI systems that can generate text, images and videos. The development of GPT-3, which is a language model that was developed by OpenAI in 2020 is considered to be a major breakthrough in AI, as it is capable of generating text that is human-like in quality and can perform a wide-range of language tasks. Other breakthroughs includes the development of AI systems that can generate photorealistic images and videos, and the use of AI to create personalized learning experiences. 
One of the most impressive examples of this is the work of “DALL-E” a fascinating model that was developed by OpenAI. It uses a neural network to generate images from text prompts and it has been trained to generate a large dataset of images. DALL-E is notable for its ability to produce images that are highly realistic and often humorous. Example of images generated by DALL-E include “a cat made of spaghetti", "a robot petting a dog" etc. DALL-E's results are starting realistic and they are often indistinguishable from images created by humans.

Another example of AI is the work it NVIDIA which has developed a deep learning models that can generate videos from text prompts. NVIDIA is a leader in the field of computer graphics and AI; and they have developed some amazing technologies. One of their most impressive achievements is the development of StyleGAN, which is a neural network that can generate photorealistic human faces. StyleGAN has been used to create images of people who don't exist and it has been used in artistic projects and also to generate avatars for video games.
The different types of AI technologies used in Education, such as Machine Learning and Natural Language Processing:

There are a wide variety of AI technologies that are being used in education, and machine learning and natural language processing are two of the most common. Machine learning is used to analyze large amount of data and make predictions, while natural language processing is used to understand and manipulate human language. There are also other types of AI technologies used in education, such as computer vision and deep reinforcement learning. 

- Computer Vision: is a type of AI technology that allows computer to "see" and understand images and videos. It is similar to how human process visual information and it can be used for tasks such as facial recognition and image classification. Computer vision is being used in education to create more immersive and engaging learning experiences, such as virtual reality simulations.

- Deep Reinforcement Learning: is an exciting AI technology that is being used in education. It's a type of machine that uses reinforcement learning to allow AI systems to learn from their own experience. This technology is being used to create AI tutors that can adapt to the needs of individual students and provide feedback in real-time. It's really fascinating stuff; example is Deep mind’s Alpha Tutor, which is a virtual tutor that uses reinforcement learning to teach students how to solve mathematical problems. Another example is Carnegie Mellon University's Virtual Learning Assistant; which is a chatbot that uses reinforcement learning to engage students in conversation and also provided personalized feedback. 

The Ethical Issues That Have Arisen in The Context Of AI in Education, Including Data Protection Laws And Intellectual Property Laws: 

There are many ethical issues to consider when it comes to AI in education. Data protection is a major concern, AI systems can collect and use sensitive personal information about students. Intellectual property laws are also important to consider, as AI systems can generate new and original content that may be subject to copyright laws. There are also concerns about bias and discrimination, as AI systems can be trained on data that may reflect human biases. 

The general data protection regulation (GDPR) is a European law that regulates the collection and use of personal data, including data used to train AI systems. Under GDPR, individuals have the right to access, correct or delete their personal data, and they must provide consent for their data to be used for purpose such as training AI systems.

There are also other data protection laws that apply to AI in education. The Family Education Rights and Privacy Act (FERPA), is a US law that protects the privacy of student education record, Under (FERPA), students and their parents have the right to access and correct their education records and educational institutions must obtain consent before using student’s data for purpose other than education.

Another important law is the Children's Online Privacy Protection Act (COPPA). This law applies to websites and Online Services that collect personal information from children under the age of 13. Under COPPA, websites and Online Services must obtain parental consent before collecting personal information from children. COPPA also requires websites and Online Services to disclose their privacy policies and to provide parents with access to their children's information. 

- Data Protection Laws, such as GDPR and FERPA must be followed to protect student’s data.

- Intellectual Property Laws, such as copyright laws, must be followed when AI systems generate new and original content.

- Biases on data and algorithms must be addressed to ensure that AI systems are fair and non-discriminatory.

Possible approaches to resolving these ethical issues:

- For data protection, educational institutions can implement policies and procedures to ensure compliance with data protection laws.

- They can also implement measures to detect and prevent data breaches. 

- For intellectual property, educational institutions can require AI systems to attribute sources and give credit to the creator of contents. 

- And for bias, educational institutions can ensure that the data used to train AI system is diverse and inclusive. 

The Current Legal Frameworks Around the Use of AI in Education, Including Data Protection Laws and Intellectual Property Laws: 
The current legal framework around AI in education is still evolving; in the US, the laws that apply for AI in education include the following: 

- The Family Educational Rights and Privacy Acts (FERPA)

- The Children's Online Privacy Protection Act (COPPA)

- The American's With Disabilities Act (ADA)

- The Communications Decency Act (CDA)

- State's Law related to Privacy, Security and Data Breach Notification.

- Case law related to Privacy, Security and Intellectual Property.

 These laws apply in different aspects of AI in education, such as data protection, accessibility and content moderation. 

 The current Legal framework for AI (artificial intelligence) in education has been covered; but it's important to understand that this is a dynamic and rapidly evolving area of law. 

 In the future, new laws and regulations may be associated with AI (artificial intelligence) in education. 

The Challenges and Opportunities Associated with the Use of AI in Education, Including the Need for Digital Literacy and Critical Thinking.

The use of AI systems has the potential to bring many benefits to education, such as personalized learning, increased access to educational resources and more efficient and effective learning. 

 However, there are also some challenges that needs to be addressed. For example, students and teachers need to have the digital literacy skills necessary to use AI systems effectively. Additionally, students and teachers need to develop critical thinking skills to evaluate the information provided by AI systems. 

 Another important challenges associated with AI in education is the potential for bias in AI systems. Bias can be introduced into AI systems in a number of ways, such as through the data used to train the systems or through the algorithms used to process the data.

 There are few possible approaches to addressing bias in AI systems. One is to ensure that the data used to train the systems is diverse and representative of the population that will be using the systems. 

 Another approach is to develop and test the systems for bias before they are used in real-world settings. Additionally, there is a need for transparency and accountability in the development and use of AI systems. There is a need for organizations and institutions to have clear policies and guidelines for the ethical use of AI in education.

 These polices should address issues such as data privacy, informed consent and the use of AI systems in sensitive area such as special education. \

Negative Effects of AI

The incorporation of AI into education, although advantageous, presents some drawbacks. One main issue is the potential decline in interpersonal communication between students and instructors (Luan et al., 2020). The valuable relationship and deep comprehension that human teachers offer could be compromised. Furthermore, there is a possibility of widening existing inequalities as students without access to technology or from financially disadvantaged families may encounter obstacles in utilizing AI-based educational resources (Goralski& Tan, 2023). These result in a digital gap. 

The integration of AI in education, particularly in chatbot programs like ChatGPT, presents also negative implications. One significant issue is the risk of cheating, where students may submit unoriginal texts (Ibrahim, 2023). Proactive measures are needed to prevent such fraud, with ongoing discussions exploring methods to detect AI-generated text. Inaccurate answers are another challenge, as ChatGPT lacks real-time information, leading to potential inaccuracies in responses to events after 2021 (Abdullah et al., 2021). Hence, overreliance on technology poses a threat to the development of critical thinking skills. Excessive dependence on AI might hinder students' ability to cultivate problem-solving skills and navigate real-world challenges. While AI can enhance educational processes, it should not replace human judgment and intervention entirely. 

Legal issues arise, as texts produced by ChatGPT may lack the quality of human-authored work which spark debates about the legal standing of AIgenerated content (Rane et al., 2023). The use of AI in education also presents ethical challenges that require careful consideration. Ethical concerns arise due to the lack of ethical thinking awareness in ChatGPT, as its response-oriented nature introduces the risk of undesirable results. AI systems may also unknowingly adopt biases present in the data they are trained on (Schwartz et al., 2022). If the training data contains biases, the AI algorithms can learn and reproduce these biases, potentially leading to unfair or biased outcomes when the AI is used in real-world situations.

Teachers’ Perspectives Toward AI

The study of Kaplan-Rakowski et al. (2023) investigated how educators view open generative AI (GAI) in the classroom. Regardless of their teaching approach, 147 teachers from Canada in total expressed positive opinions in the survey they completed. Teachers' views got more optimistic the more often they utilized GAI. Given that instructors' initial opinions influence the integration and spread of technology, the findings have implications for how GAI might be included into teaching and learning methods. 

Polak et al. (2023) posit that teacher integration of AI education into lessons is crucial, with a focus on user empowerment and skill improvement. Digital competencies are seen as a prerequisite for AI literacy and are essential for both teachers and students. Teachers need to gain digital competencies to use digital tools like the envisioned AI education platform. Teachers' perception of their current skills is more important than their full proficiency in the topic. The survey shows no significant difference in attitude towards AI education between teachers with high and low digital competence levels. Will is the most important factor, followed by skill. 

The AI-based Scaffolding System (AISS) for scientific writing in STEM education has garnered excellent feedback from teachers based on a study conducted by N. Kim and Kim (2022). They gave the system high marks for offering well-written examples, tailored feedback, and guidance on logical reasoning, argumentation, and thinking. The AISS supports learner-centered instructional approaches in STEM fields by emphasizing problem-solving and self-directed learning. Nonetheless, questions have been raised regarding the teacher-student mediator role, which may lessen their influence. Teachers are aware of the potential advantages of AI in STEM education, especially in terms of improving scientific writing abilities, notwithstanding these reservations. Additionally, they recognize that in order to successfully incorporate AI into educational settings, professional development is necessary. 

Mandal and Mete (2023) examined the views of both students and teachers on AI integration into the curriculum, a common thread emerges: the shared interest in and enjoyment of learning about AI. A significant majority believes that AI should be a compulsory subject, indicating a consensus on its importance in education. However, opinions diverge when it comes to the role of AI in promoting self-learning habits. While students generally see AI as a tool for self learning, teachers exhibit mixed views on this aspect. Additionally, there is a collective stance against confining AI education to higher classes, emphasizing its relevance across various educational levels. The unanimous agreement between students and teachers lies in recognizing the practical applicability of AI knowledge in real-life situations, extending its utility beyond the classroom. Addressing future scenarios, students, in majority, do not anticipate the replacement of human teachers by mechanical ones. 

Teachers generally support the integration of AI in education, emphasizing the importance of digital capabilities for AI literacy. They are eager to learn about AI-related issues and emphasize the need for professional development. Both teachers and students are interested in AI, but have differing opinions on its usefulness in encouraging self-learning behaviors. Both sides disagree with limiting AI education to upper-level courses and recognize its value beyond the classroom.

The Role of Artificial Intelligence in Teaching Science

Adaptive Learning Systems (ALS) have emerged as an innovative method to transform the conventional teaching model in the field of scientific education. Artificial intelligence (AI)-driven Adaptive Learning Systems (ALS) aim to individualize the learning process for every learner, departing from the standardized approach. ALS employs advanced data analytics and machine learning algorithms to thoroughly examine the performance of each student, accurately determining their strengths, limitations, and preferred learning methods. With this abundance of information, ALS is able to customise content delivery by providing personalised learning pathways, tools, and exams that are specifically designed to meet the individual needs of each learner. The instantaneous feedback loop offered by ALS guarantees fast insights into development, promptly resolving misunderstandings and reinforcing accurate notions. The advantages of using ALS (Adaptive Learning Systems) in teaching science are numerous, ranging from fixing knowledge deficiencies to increasing student involvement and enthusiasm by providing a customised and pertinent educational experience (Adeyemi 2020).
 Intelligent Tutoring Systems (ITS) are another aspect of AI's influence on scientific education. These technologies simulate the function of a human tutor by offering individualised and interactive instruction to students. The main characteristics of Intelligent Tutoring Systems (ITS) are the capacity to adjust to the learner's speed and preferences, incorporation of natural language processing to enhance interactive experiences, and use of diagnostic tests to customise courses according to individual requirements. ITS greatly enhances the efficacy of scientific teaching by providing tailored assistance and round-the-clock accessibility. Nevertheless, it is necessary to overcome obstacles such as technology limitations and find a way to strike a balance between digital interactions and human participation in order to guarantee a comprehensive learning experience.

Virtual Laboratories and Simulations, utilising AI and computer technology, reimagine the tactile laboratory experience in a digital domain. These simulations offer authentic settings, enabling students to do experiments, alter variables, and examine results without the necessity of physical laboratories. Virtual laboratories provide students with an engaging and immersive learning experience by including interactive elements and prioritising safety. In addition, they tackle obstacles associated with scarce resources by offering opportunities to conduct experiments and utilise equipment that may otherwise be inaccessible. Nevertheless, one must take into account considerations pertaining to technological infrastructure and the genuineness of the experience. To summarise, the use of ALS, ITS, and Virtual Laboratories/Simulations in scientific education showcases the revolutionary capacity of AI. These technologies not only tackle conventional difficulties but also facilitate personalised, captivating, and efficient learning experiences for secondary school students in Nigeria and other places (Nguyen & Rasmussen 2016). The diverse and comprehensive utilisation of AI in scientific education indicates a transition towards a pedagogical environment that is more responsive to individual student needs, centredaround students, and enhanced by technology (Adeyemi, 2020).

Challenges and Barriers of AI in science education 

For the effective adoption of artificial intelligence (AI) in scientific education in Nigerian secondary schools, it is crucial to solve many obstacles and impediments. A major obstacle is the ubiquitous infrastructural restrictions in several educational institutions nationwide. The lack of sufficient access to technology, such as PCs or tablets, impedes the efficient implementation of AI-powered instructional aids (Aina et al., 2023). In addition, the irregular provision of electricity and insufficient internet access in many schools provide substantial challenges, hindering the smooth use of AI applications and obstructing the educational progress of children. Promoting the allocation of more resources towards education infrastructure, fostering partnerships with both public and commercial sectors, and creating AI apps that can function without an internet connection or with limited bandwidth are viable methods to address these infrastructure difficulties.

Another crucial obstacle is to the preparation and competence of teachers in integrating AI into the educational system. Several educators may lack enough training in using AI tools in the classroom, impeding their capacity to successfully harness new technology. A further obstacle arises from resistance to change, which originates from a lack of familiarity or scepticism over the efficacy of AI. The limited access to continuous professional development opportunities worsens the problem, hindering instructors from enhancing their abilities and remaining up-to-date with breakthroughs in AI-driven teaching. To tackle these issues, it is necessary to execute extensive training programmes, cooperate with educational institutions for ongoing professional growth, and create mentoring programmes to allow the exchange of information among educators (Adeyemi 2020).

The incorporation of AI in education raises significant ethical problems. The collecting and storage of student data by AI systems give rise to issues regarding data privacy, hence requiring strong measures to ensure privacy protection (Adeyemi, 2020). The presence of biases in AI systems, which might inadvertently perpetuate pre-existing prejudices in the data used for training, poses an additional ethical dilemma. The responsible use of AI in education necessitates the formulation and implementation of rigorous data security rules, periodic assessments to detect and correct biases, and the formation of ethical norms and legislation.

To ensure the successful integration of artificial intelligence in teaching scientific education in Nigerian secondary schools, it is crucial to address these obstacles and impediments. To overcome these challenges and provide a suitable environment for the responsible and efficient use of AI-driven education, it is crucial to adopt a cooperative and inclusive strategy encompassing government entities, educators, technology suppliers, and policymakers (Avik, 2018)

Long-term Impacts of using AI  Science Education in Nigeria

The integration of AI into scientific education in Nigeria is expected to have profound and far-reaching effects in several aspects over an extended period of time. Enhanced availability of excellent education is a noteworthy opportunity, as AI-driven online learning systems surmount geographical and resource-related obstacles, guaranteeing that kids in distant or underserved regions may obtain topnotch science instruction.

Moreover, the function of educators is anticipated to see a significant change with the incorporation of artificial intelligence. Teachers may utilize AI technologies to customize their educational strategies, pinpoint areas of enhancement for particular students, and implement more personalized and efficient teaching techniques. The enduring influence encompasses the preparation of students for the future labor market. AI-enhanced learning experiences may provide students with state-of-the-art technologies and problem-solving abilities, promoting a workforce that is more adept in technology and innovation (Obi, 2022).

There is a growing possibility of implementing educational policies that are based on data. The data produced by AI applications can facilitate evidence-based decision-making, allowing for the formulation of focused strategies to tackle specific difficulties in scientific education (Smith, 2018). Furthermore, instructional technologies powered by AI can enhance students' cultural competency and foster global awareness. Exposure to a wide range of viewpoints from across the world is especially important in the field of scientific education, as cooperation and the sharing of information are crucial.

Plagiarism in the Use of AI in Education:

 Plagiarism is a significant concern in academic writing, especially when discussing topics like the ethical and legal implications of using AI in education among students. It is crucial to cite sources properly and ensure that all ideas and insights are appropriately credited to their original authors to maintain academic integrity and avoid ethical and legal complications. 

 Certainly, when discussing the ethical and legal implications of AI in education among undergraduate students, Plagiarism can undermine the credibility of the discussion. It is essential to conduct thorough research, properly attribute ideas and provide citations to support arguments. Failing to do so not only violates academic integrity but also raises questions about the validity of the analysis and the researcher's adherence to ethical standards. Additionally, in academic settings, plagiarism can have serious consequences, including academic penalties and damage to one’s reputation. Therefore, it is crucial for scholars and researchers to approach the topic with honesty, transparency and respect for intellectual property rights. 

 Plagiarism can distort the narrative by presenting someone else idea as one's own. This not only misrepresents the author's contribution but also deprives readers of the opportunity to evaluate the credibility and relevance of the sources. Moreover, in a field as dynamic as AI in education, where new development and perspectives emerges frequently, it is essential to engage in genuine synthesis and critical analysis rather than simply regurgitating existing content. By fostering a culture of academic integrity and originality, researchers can contribute meaningfully to the ongoing discourse and promote ethical practices in scholarship.

Legal Implications of Using Ai In Education: 

Legal implication of using AI in education among students encompasses several areas:

- DATA PRIVACY: institutions must ensure compliance with data protection laws when collecting, storing and processing student data. This includes obtaining informed consent, protecting sensitive information and adhering to regulations like GDPR or CPA (the general data protection regulation). 

- INTELLECTUAL PROPERTY RIGHTS: issues may arise concerning ownership of content generated by AI systems. Clear policies should be established regarding ownership of educational materials, research outcomes and inventions developed using AI. 

- ACCESSIBILITY: AI tools used in education should be designed with accessibility in mind to ensure compliance with disability right laws. Institutions must ensure that AI-based educational resources are accessible to all students, including those with disabilities. 

- LIABILITY: determining liability for errors or biases in AI systems can be complex. Institutions may be held accountable for harm caused by AI-generated content or decisions. Clear guidelines should be established to allocate responsibility between developers, educators and institutions. 

- FAIRNESS AND DISCRIMINATION: AI algorithms may inadvertently perpetuate biases or discrimination, leading to unequal treatment of students. Institutions must minimize AI systems for fairness and biased and take steps to mitigate any discriminatory outcomes. 

- TRANSPARENCY AND ACCOUNTABILITY: institutions should ensure transparency in the use of AI systems, including disclosing how AI is used in education, the criteria used for decision-making and the implication for students. Clear mechanism for accountability should be established to address concerns or complaints related to AI usage.

 Addressing these legal implications require collaboration between educational institutions, policymakers and legal experts to develop frameworks and guidelines that protects student’s right and ensure responsible use of AI in education.

AI Use Detector in Education

AI-powered detectors are increasing used in education to: 

- DETECT PLAGIARISM: AI algorithms can identify similarities between students work and online sources, helping teachers detect academic dishonesty. 

- IDENTIFY CHEATING: AI-powered proctoring tools monitor students during online exams, detecting suspicious behavior and preventing cheating.

- ENHANCE GRADING: AI-driven grading systems can detect errors and inconsistencies in human grading, ensuring more accurate assessments. 

- SUPPORT LEARNING ANALYTICS: AI helps analyze student data, detecting areas where students need extra support and identifying effective teaching methods. 

-  DETECT LEARNING DIFFICULTIES: AI-powered tools can identify students with learning difficulties, such as dyslexia and provide personalized support.

- MONITOR STUDENT ENGAGEMENT: AI detects students engagement and participation in online courses, helping teachers identify disengaged students.

-  DETECT BIAS: AI can detect bais in educational materials and assessments, promoting more inclusive and diverse learning environments.

- IMPROVE ACCESSIBILITY: AI-powered tools can detect and adapt to individual students' needs making learning more accessible for all. 

 By leveraging AI detectors in education, educators can create a more efficient, effective and inclusive learning environment, ultimately improving student outcomes.

Quill box (An Ai App Detector/Writing Tool):

 Quill box, AI app is a writing tool that utilizes artificial intelligence to assist users with their writing tasks. The app provides a range of features to help users improve their writing skills, including: 

- WRITING SUGGESTION: Quill box AI offers suggestions and ideas to help users overcome writers block and develop their writing. 

- GRAMMAR AND SPELL CHECK: The app's AI technology helps identify and correct grammatical errors, spelling mistakes and punctuation errors.

- STYLE AND TONE ANALYSIS: Quillbox AI analyzes the user's writing style and tone, providing feedback on clarity, coherence and overall quality in writing.

- LANGUAGE ENHANCEMENT: The app suggests alternative phrases, sentences and paragraph to enhance the user's writing and make it more engaging.

- ORGANIZATION AND STRUCTURE: Quillbox AI helps user organize their thoughts and ideas, providing guidance on structuring the writing for better flow and readability. 

- COLLABORATION TOOLS: Quillbox AI enables users to collaborate with others in real-time, making it easier to work on group projects and share feedbacks.

 By utilizing Quillbox AI, users can refine their writing skills, produce high-quality content and streamline their writing process. The app is suitable for students, professionals and anyone looking to enhance their writing abilities.

Review of the Literature Appraised

 The ethical issues associated with AI in education are multifaceted and complex. While AI has the potential to improve education in many ways, it also raises important ethical concerns. These concerns include data privacy, informed consent, Intellectual property and algorithmic bias.

 In addition, there are questions about the role of AI in educational decision-making and the potential for AI to replace human teachers. 

 Overall, the research on this topic indicates that the use of AI in education should be approached with caution and a clear understanding of the ethical and legal implications. 

CHAPTER THREE

RESEARCH METHODOLOGY

This chapter deals with the methods used in collecting data required in carrying out this research work. It explains the procedures that were followed and the instruments used in collecting data. 

 This chapter shows the methods of investigation employed by the researcher for the study and they are presented under the following sub-headings.
Research Type

Population of the Study

Sample and Sampling Technique

Research Instrument

Validity of the Research Instrument

Reliability of the Instrument

Administration of the Instrument

Data Analysis Techniques

Research Type

This research type is a descriptive study. It suggests an examination and analysis of the ethical and legal aspects of utilizing AI (artificial intelligence) in education among biology and Integrated Science NCE students rather than focusing on a specific case or instance.

Population of the Study

To determine the population of the study; this study focus on using AI in education among Biology and Integrated Science students who are directly impacted by the integration of AI in education. This will include students across various disciplines and backgrounds who are pursuing NCE in Kwara state college of education Ilorin. 

Sample and Sampling Techniques

Sample is the set of people or items which constitutes part of a given population sampling. For the purpose of this study, a random sampling technique is adopted in Kwara State College of Education, Ilorin 

Therefore, simple random sampling technique was employed in selecting a State owned institution for the research Kwara state college of education Ilorin

Research Instrument

Since the research focused on students in Kwara State, then the research instrument employed for this study will be Google form, so as to foster proper and easy access to the respondents 

The Google form will be created in different sections and it will be an open-ended questionnaire. The first section will includes student’s information such as gender, age, level, educational qualification etc. while the second part will comprises of items relating to the study purpose. 

Validity of the Research Instrument

The research instrument (Google form) will be validated by the project supervisor who uses her intellectual knowledge to critically, analytically and logically examine the instrument relevance of the contents and statement. 

Reliability of the Instrument
The reliability of the instrument is the ability to show the degree to which measurement technique has capability to produce consistent product. The reliability of the research instrument is determined by the person correlation coefficient using Test-re-test method.

Administration of the Instrument

Is the way of administering the instrument to the selected institutions students (Respondents).The instrument will be administered through the use of social Media platform specifically WhatsApp to answer the questionnaire for the purpose of the study. 

Data Analysis Technique

Using Google form to gather data on the topic of ethical and legal implications of using AI in education among students is a great choice. The use of quantitative analysis and qualitative analysis will be employed.

- Quantitative Analysis: utilizing statistical analysis to identify trends, correlation and frequencies in the data collected through Google form. This includes measures like percentage, averages and correlations to quantify the prevalence of different perspectives of the topic.

- Qualitative Analysis: analyze open-ended responses or comments in the Google form to identify themes, patterns and nuances in participant’s perceptions of the ethical and legal implications of using AI in education among students.

CHAPTER FOUR

RESULTS AND DISCUSSION

This chapter presents the results and discussion of findings. The questionnaire was administered with the use of Google form. A total number of 83 students responded to the questionnaire. Efforts made at this stage were used to present, analyze and interpret the data collected during Google form usage. This presentation was based on the responses from the Google form questionnaires. The results of the questionnaire were summarized in tabular forms for easy references and analysis. It also shows answers to questions related to the research questions for this research study. The researcher employs simple percentage in the analysis. Therefore, the responses of the students were presented in this chapter. 

DATA ANALYSIS

TABLE ONE: GENDER DISTRIBUTION OF THE RESPONDENTS

	Response
	Gender
	Frequency
	Percentage
	Cumulative Percentage

	Valid
	Female
	73
	87.95%
	87.95%

	
	Male 
	10
	12.05%
	12.05%

	
	Total
	83
	100%
	100%


From the table above, it shows that 73 (87.95%) of the respondents are female, while 10(12.05 %) are male. This implies that female students constituted mostly in the study.

TABLE TWO: AGE DISTRIBUTION OF RESPONDENTS
	Response
	Age 
	Frequency
	Percentage
	Cumulative Percentage

	Valid
	15-20
	23
	27.70%
	27.70%

	
	21-30
	60
	72.30%
	72.30%


The table above shows that 23 (27.70%) of the respondents are in the age range of 15-20 and 60 (72.30 %) of the in the age range of 21-30.

TABLE THREE: MARITAL STATUS OF RESPONDENTS
	Response
	Marital Status
	Frequency
	Percentage
	Cumulative Percentage

	Valid 
	Single 
	70
	84.34%
	84.34%

	
	Married
	13
	15.66%
	15.66%

	
	Divorced
	0
	0%
	0%

	
	Total
	83
	100%
	100%


The table above shows that 86 (84.34%) of the respondents are single, 17 (15.66%) of the respondents are married and 0 (0%) of the respondents is divorced.

Presentation of Results

RESEARCH QUESTION ONE: 

How familiar are you with the use of AI in education setting?

TABLE FOUR: 

	Response
	
	Frequency
	Percentage
	Cumulative Percentage

	Valid
	Very Familiar
	43
	51.80%
	51.80%

	
	Somewhat Familiar
	20
	24.10%
	24.10%

	
	Neutral
	2
	2.41%
	2.41%

	
	Not very familiar
	10
	12.04%
	12.04%

	
	Not familiar at all
	8
	9.64%
	9.64%

	
	Total 
	83
	100%
	100%


In the table above, the researcher asks the respondents "How familiar are you with the use of AI in education setting? It can be seen that 43 (51.80%) of the respondents are very familiar with the use of AI in education settings; 20 (24.10%) of the respondents are somewhat familiar with the use of AI in education setting; 2 (2.41%) of the respondents are Neutral to the use of AI in education settings, 10 (12.04%) are not very familiar with the use of AI in education while 8 (9.64%) are not familiar at all with the use of AI in education setting. 

Therefore, the researcher concludes that AI in education setting plays a crucial role in teaching and learning.

RESEARCH QUESTION TWO:

To what extent do you agree that AI can improve personalized learning experiences for students?

TABLE FIVE: 

	Response
	
	Frequency
	Percentage
	Cumulative Percentage

	Valid
	Strongly Agree
	44
	53.01%
	53.01%

	
	Agree
	28
	33.73%
	33.73%

	
	Neutral
	2
	2.42%
	2.42%

	
	Disagree
	7
	8.43%
	8.43%

	
	Strongly Disagree
	2
	2.41%
	2.41%

	
	Total
	83
	100%
	100%


In the table above, the researcher asks the respondents "To what extent do you agree that AI can improve personalized learning experiences for students". It can be observed that 44 (55.01%) Strongly Agree that AI can improve personalized learning experiences for students; 28 (33.73%) Agree; 2 (2.42%) are Neutral; 7 (8.43%) Disagree, while 2 (2.41%) Strongly disagree to this fact.

Therefore, the researcher concludes that AI can improve personalized learning experiences for students.

RESEARCH QUESTION THREE:

Do you believe that AI in education could lead to biased outcomes for certain group of students?

TABLE SIX: 

	Response
	
	Frequency
	Percentage
	Cumulative Percentage

	Valid 
	Yes
	52
	62.65%
	62.65%

	
	No
	3
	3.61%
	3.61%

	
	Maybe
	18
	21.69%
	21.69%

	
	Unsure
	10
	12.05 %
	12.05 %

	
	Total
	83
	100%
	100%


In the table above, the researcher asks the respondents "Do you believe that AI could lead to biased outcomes for certain group of students? It can be observed that 52(62.65%) of the respondents picked Yes; 3 (3.61%) picked No; 18 (21.69%) picked Maybe; 10(12.05) picked unsure.

Therefore, the researcher concludes that AI in education could lead to biased outcomes for certain group of students.

RESEARCH QUESTION FOUR: 

How concerned are you about the privacy of student data when AI tools are used in education. 

TABLE SEVEN: 

	Response
	
	Frequency
	Percentage
	Cumulative Percentage

	Valid
	Very concerned
	43
	51.81%
	51.81%

	
	Somewhat concerned
	27
	32.53%
	32.53%

	
	Neutral
	10
	12.05%
	12.05%

	
	Not concerned at all
	3
	3.61
	3.61

	
	Total
	83
	100%
	100%


above, the researcher asks the respondents; "How concerned are you about the privacy of student’s data when AI tools are used in education? It can be observed that 43 (51.81%) are very concerned; 27 (32.53%) are somewhat concerned; 10 (12.95%) are Neutral; and 3 (3.61%) are not Concerned at all about the privacy of students data when using AI tools in education. 

Therefore, the researcher concludes that student’s data privacy must be monitored when using AI tools in education.

Research Question five:

Do you think educational institutions should be transparent about how they use AI tools in their teaching methods?

TABLE EIGHT:8

	Response
	
	Frequency
	Percentage
	Cumulative Percentage

	Valid
	Yes
	41
	49.39
	49.39

	
	No
	5
	6.04
	6.04

	
	Maybe 
	20
	24.09
	24.09

	
	Unsure 
	17
	20.48
	20.48

	
	Total
	83
	100%
	100%


In the table above, the researcher asks the respondents "Do you think educational institutions should be transparent about how they use AI tools in their teaching methods?" It can be observed that 41 (49.39%) picked Yes; 5 (6.04%) picked No;20 While 20 (24.09%) are Unsure if Educational institutions should be transparent about how they use AI tools in their teaching methods. 

Therefore, the researcher concludes that educational institutions should be transparent about the usage of AI tools in teaching methods. 

RESEARCH QUESTION SIX:

To what extent do you agree that AI can reduce the workload of educators by automating administrative tasks?

TABLE NINE:

	Response
	
	Frequency
	Percentage
	Cumulative Percentage

	Valid
	Strongly Agree
	30
	36.14%
	36.14%

	
	Neutral
	13
	15.66%
	15.66%

	
	Disagree
	25
	30.13%
	30.13%

	
	Strongly Disagree
	15
	18.07%
	18.07%

	
	Total
	83
	100%
	100%


In the table above, the researcher asks the respondents; "To what extent do you agree that AI can reduce the workload of educators by automating administrative tasks?" It can be observed that 30 (36.14%) Strongly Agree; 13 (15.66%) are Neutral; 25(30.13%) Disagree while 15 (18.07%) Strongly Disagree that AI can reduce workload of educators by automating administrative tasks.

Therefore, the researcher concludes that AI can reduce the workload of educators by automating administrative tasks.

Research Question seven: 

Do you think there should be strict legal regulations governing the use of AI in education?

TABLE TEN:

	Response
	
	Frequency
	Percentage
	Cumulative Percentage

	Valid
	Yes
	25
	30.12%
	30.12%

	
	No
	15
	18.07%
	18.07%

	
	Maybe  
	25
	30.13%
	30.13%

	
	Unsure
	18
	21.68%
	21.68%

	
	Total
	83
	100%
	100%


In the table above; the researcher asks the respondents: "Do you think there should be strict legal regulations governing the use of AI in education? It can be observed that 25 (30.12%) picked Yes; 15 (18.07%) picked No; 25 (30.13%) picked Maybe While 18 (21.68%) are Unsure about strict legal regulations governing the use of AI in education. 

Therefore, the researcher concludes that there should be strict legal regulations governing the use of AI in education.

RESEARCH QUESTION EIGHT: 

How important is it for students to be informed about how their data is being used by AI tools in education?

TABLE ELEVEN: 
	Response
	
	Frequency
	Percentage
	Cumulative Percentage

	Valid
	Very important
	9
	10.85%
	10.85%

	
	Important
	12
	14.45%
	14.45%

	
	Neutral
	17
	20.28%
	20.48%

	
	Not  Important
	30
	36.15%
	36.15%

	
	Not Important at all
	15
	18.07%
	18.07%

	
	Total
	83
	100%
	100%


 In the table above; the researcher asks the respondents; "How important is it for students to be informed about how their data is being used by AI tools in education? It can be observed that 9(10.85%) Picked Very Important; 12 (14.45%) picked Important;17(20.28%) picked Neutral; 30(36.15%) picked Not Important while 15(18.07%) picked Not Important at all for students to be informed about how their data is being used by AI tools in education.

Therefore, the researcher concludes that it is very important for students to be informed about how their data is being used by AI tools in education.

Research Question Nine:

To what extent do you agree that AI can help make education more accessible to students with disabilities?

TABLE TWELVE:

	Response
	
	Frequency
	Percentage
	Cumulative Percentage

	Valid
	Strongly Agree
	42
	50.60%
	50.60%

	
	Neutral 
	23
	27.73%
	27.73%

	
	Disagree
	8
	9.63%
	9.63%

	
	Strongly Disagree
	10
	12.04%
	12.04%

	
	Total
	83
	100%
	100%


In the table above; the researcher asks the respondents "To what extent do you agree that AI can help make education more accessible to students with disabilities? It can be observed that 42 (50.60%) Strongly Agree; 23 (27.73%) Are Neutral; 8(9.63%) Disagree while 10 (12.04%) Strongly Disagree that AI can help make education more accessible for students with disabilities. 

Therefore, the researcher concludes that AI can help make education more accessible to students with disabilities. 

Research Question Ten:

What is your overall stance on the use of AI in education given its ethical and legal implications?

TABLE THIRTEENTH:

	Response


	
	Frequency
	Percentage
	Cumulative Percentage

	Valid 
	Strongly Supportive
	45
	54.22%
	54.22%

	
	Supportive
	25
	30.12%
	30.12%

	
	Strongly Unsupportive
	13
	15.66%
	15.66%

	
	Total 
	83
	100%
	100%


In the table above, the researcher asks the respondents "What is your overall stance on the use of AI in education given its ethical and legal implications? It can be observed that 45 (54.22%) Strongly Support, 25 (30.12%) Support, while 13 (15.66%) of the respondents strongly Unsupport, the use of AI in education given its ethical and legal implications. 

Therefore, the researcher concludes that the use of AI in education given its ethical and legal implications is very important.

Discussion of Findings

Table FOUR (4) shows that AI in education setting plays a crucial role in teaching and learning. According to ChinweOkoje (2022), AI in education setting plays a crucial role in teaching and learning through: Personalize learning, Intelligent Tutoring Systems, Automated Grading, Enhanced Accessibility, Data Analysis, Virtual Learning Environments and Natural Language Processing. By leveraging these AI applications, education can become more efficient, effective and inclusive. 

Table Five (5) shows that AI can improve personalized learning experience for students. According to OluwaseunKayode (2024), Founder of Schoolinka, AI can improve personalized learning experiences for students through identifying Students Literacy Levels, Uncover where students are struggling, Deepen Personalized Learning experiences and personalized recommendations for educational resources. 

Table Six (6) shows that AI in education could lead to biased outcomes for certain group of students. According to Dr. NdidiNwueli (2020), AI in education can lead to biased outcomes for certain group of people including: Minority groups, Students with disabilities, Students from Low-income backgrounds, Female students etc. 

Emphasis should be laid on the need for diverse and representative datasets, inclusive design and human oversight to mitigate these biases and ensure AI-powered education benefits for students equally.

Table Seven (7) shows that student’s data privacy must be monitored when using AI tools in education. According to Dr. YemiAkande (2022), Students data privacy must be monitored in the following ways when using AI tools in education: 

Transparency, Consent, Data Minimization, Data Protection Laws, Encryption, Access Control, Regular audits, Student Data Rights etc.

By following these guidelines, educators and AI tools providers can protect students' data privacy and maintain trust in AI powered education.

Table Eight (8) shows that educational institutions should be transparent about the usage of AI tools in teaching methods. According to Dr. Olufunmilola (2022), Educational institutions should demonstrate transparency about AI tool usage in teaching methods by: 

Clear communication, AI tool inventory, Data privacy policies, Algorithms explain ability, Regular updates, Teacher training, Students engagement, Ethics guidelines etc. By adopting these measures, educational institutions can foster trust, accountability and responsible AI integration in teaching methods.

Table Nine (9) shows that AI can reduce the workload of educators by automating administrative tasks. AI can reduce the workload of educators by automating administrative tasks through: Grading, Reportage, Personalized Learning, Communication, and Attendance tracking. By adopting these measures, the workload of educators can be reduced by automating administrative tasks with the help of AI.

Table Ten (10) shows that there should be strict legal implications governing the use of AI in education. According to Dr. Ernest Ndukwe (2022), strict legal implications are necessary to govern the use of AI in education to:

Ensure accountability, Prevent bias, protect privacy, Guarantee transparency, ensure quality, and prevent over-reliance, foster inclusivity. The legal framework that governs and address these concerns also ensures responsible AI integration in education.

Table Eleven (11) shows that it is very important for students to be informed about how their data is being used by AI tools in education. According to Dr. Aisha Abdullah (2022), students have the right to know how their data is being used by AI tools in education. Reasons why transparency and students awareness should be considered: Data privacy, informed consent, AI-driven decision making, bias and discrimination, data ownership and digital literacy. Student’s education and empowerment enable them to make informed decisions about their data and AI-driven educational experiences. 

Table Twelve (12) shows that AI can help make education more questions to students with disabilities in the following ways:

- Create more accessible content that is in line with the Universal Design for Learning (UDL)

- Usage of advanced speech synthesis technologies to improve assistive technologies. 

- Provide content descriptions for visually impaired students.

- Interact with webpage content through a spoken dialogue model.

- Make learning more personalized. 

- Automate administrative tasks for teachers

- Provide real time feedback for students and teachers.

Table Thirteen (13) shows that the use of AI in education given its ethical and legal implications is very important. According to Dr. Samuel Tunji (2023) the use of AI in education is crucial, but it's ethical and legal implications must be carefully considered. AI can bring benefits such as Personalized Learning and improved accessibility but concerns are based on:

Bias in algorithms and data, privacy and security of students data, dependence on technology and potential for bias against certain groups, transparency and explain ability of AI-driven decision making, accountability and responsibility for AI-driven actions, ensuring equal access to AI-powered education for all students, addressing potential job displacement of human teachers, ensuring AI-systems are aligned with human values and ethical principles. 

These ethical and legal implications are essential to ensure that AI is used responsibly and for the betterment of education. 

Summary of Findings


Based on the results above, the following findings were summarized: 

1. Artificial Intelligence makes teaching and learning easier

2. Artificial Intelligence improves personalized learning experience

3. Artificial Intelligence reduces workload for educators

4. Artificial Intelligence could lead to biased outcomes for certain group of students

5. Artificial Intelligence protects Students data and privacy

6. Artificial Intelligence usage propagate effective teaching

7. Legal regulations governs AI in education

8. Legal implication and it's ethics makes AI usage effective. 

CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATION

This chapter presents the summary of findings, conclusion, recommendations, limitations of the study and suggestion for further studies.
Summary

This study examines the critical overview of the ethical and legal implications of using AI in education among undergraduate students (focus on tertiary institution). Based on the purpose of the study, five research question were formulated. The study adopts a descriptive research survey type method. Simple random sampling technique was adopted in selecting a State owned institution in Kwara state i.e.Kwara State college of education Ilorin(KWCOED).


The study made use of Google form as the instrument in administering the questionnaire to the students. The Google form was created in different sections. The first section is the student information such as gender, age, marital status and educational qualification, while the remaining part comprised of items relating to the study purpose. Data was analyzed using descriptive statistic of frequency and simple percentage.


Based on the findings, it was revealed that the ethical and legal implications of using AI in education among undergraduate students includes privacy concerns, bias in algorithms, transparency in decision-making, accountability and equal access to AI-powered education. 


It also aims to provide a comprehensive overview of the ethical and legal implications of AI in education informing policymakers, educators and develops about responsible AI integration that prioritizes undergraduate student’s wellbeing and rights.


These implications underscore the need for responsible AI development and deployment in education, ensuring that undergraduate student’s right and well-being are prioritized. The findings of this research emphasize the importance of addressing these ethical and legal considerations to ensure that AI is harnessed to enhance education in a way that is equitable, transparent and accountable. 

Implications of the Study

The use of AI in education has important ethical and legal implications that need to be considered. These include ensuring that AI systems are transparent, unbiased, and respectful of student privacy. Additionally, there are legal concerns around data protection, intellectual property, and accountability for decisions made by AI systems. To address these concerns, it's important to develop clear guidelines and regulations for the use of AI in education and to prioritize inclusivity, accessibility, and human oversight.

Conclusion

In conclusion, the integration of artificial intelligence (AI) in education among undergraduate students presents a complex landscape of ethical and legal implications. While AI has the potential to enhance learning experiences, it also raises concerns about privacy, bias, transparency and accountability.

This critical overview highlighted the need for a nuanced approach to AI adoption in education, one that prioritizes student’s well-being, rights and agency. It emphasizes the importance of developing ethical guidelines, transparent AI systems and robust legal framework to ensure responsible AI integration.

Ultimately, the future of AI in education depends on our ability to navigate these ethical and legal implications and harness AI in ways that promote equitable, inclusive and quality education for all undergraduate students. 

Recommendation

To ensure responsible AI integration in education, the researcher recommends prioritizing transparency, accountability, and inclusivity. Develop clear guidelines and regulations for AI use, protect student privacy, and ensure AI systems are unbiased and accessible to all. Foster human-AI collaboration, continuously monitor and evaluate AI's impact, and promote ongoing discussion and research on AI ethics in education.

Limitations of the Study

The study is only limited to Kwara State College of Education Ilorin out of twenty-eight (28) institutions established in the state. 

Suggestion for Further Studies

 Based on the findings, the researcher implore that the following topics could be carried out: 

1. Investigating AI's impact on students privacy

2. Examining AI driven bias in education

3. The role of AI in shaping students identity. 

These suggestions offer opportunities for further exploration and research into the ethical and legal implications of AI in education, providing valuable insights for stakeholders and contributing to the ongoing conversation about responsible AI integration in education
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APPENDIX

KWARA STATE COLLEGE OF EDUCATION, ILORIN.
QUESTIONNAIRE
Dear Respondents,
This questionnaire is designed to gather data on A Critical Overview Of the Ethical and Legal Implications of Using AI in Education Among Biology and Integrated Science Students. All the information supplied will be used for the purpose of this research work and shall be treated with utmost confidentiality your honesty and objective response to the questions below shall be highly appropriated. Thank you.  
Researcher: Hassan Sofiyat Gbodofu
Project Supervisor: Mrs. Obisesan R.O
Please tick or fill in where necessary as the case may be.
Section A: Personal Data
1. Gender of respondent
A. Male {   }
B. Female {   }
2. Age Distribution
a. 15-20 {   }
b. 21-30 {   }
3. Marital Status
a. Single {   }
b. Married {   }
c. Divorced {   }
Section B: Questionnaire for Respondents
4. How familiar are you with the use of AI in educational settings
Very Familiar {   }
Somewhat Familiar {   }
Not very familiar {   }
Not familiar at all {   }
5. To what extent do you agree that AI can improve personalized learning experiences for students?

Strongly Agree {   }

Agree {   }

Neutral {   }

Disagree {   }

Strongly Disagree {   }

6. Do you believe that AI in education could lead to biased outcomes for certain groups of students?

Yes {   }

No {   }

Maybe {   }

Unsure {   }

7.  How concerned are you about the privacy of student data when AI tools are used in education?

Very Concerned {   }

Somewhat Concerned {   }

Neutral {   }

Not very concerned {   }

Not concerned at all {   }

8. Do you think educational institutions should be transparent about how they use AI tools in their teaching methods?

Yes {   }

No {   }

Maybe {   }

Unsure {   }

9. To what extent do you agree that AI can reduce the workload of educators by automating administrative tasks?

Strongly Agree {   }

Agree {   }

Neutral {   }

Disagree {   }

Strongly Disagree {   }

10. Do you think there should be strict legal regulations governing the use of AI in education?

Yes {   }

No {   }

Maybe {   }

Unsure {   }
11. How important is it for students to be informed about how their data is being used by AI tools in education?

Very Important {   }

Important {   }

Neutral {   }
Not important {   }

Not important at all {   }
12. To what extent do you agree that AI can help make education more accessible to students with disabilities?

Strongly Agree {   }

Neutral {   }

Disagree {   }

Strongly Disagree {   }

Not important {   }

Not important at all {   }

13. What is your overall stance on the use of AI in education given its ethical and legal implications?

Strongly Supportive {   }

Supportive {   }

Neutral {   }

Unsupportive {   }

Strongly Unsupportive {   }

