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ABSTRACT
In the midst of digital transformation, schools are transforming their classrooms as they prepare students for a world increasingly automated by new technologies, including artificial intelligence (AI). During curricular implementation, it has not made sense to teachers to teach AI as a stand-alone subject as it is not a traditional discipline in schools. As such, subject matter teachers may need to take on the responsibility of integrating AI content into discipline-based lessons to help students make connections and see its relevance rather than present AI as separate content. This paper reports on a study that piloted identification of difficult teaching and learning topic in senior secondary school chemistry curriculum in Nigeria using artificial intelligence (a case study of ss3 curricular). Specifically, the AI-integrated into chemistry lesson package, designed by the research team, provided an extended activity that used the same context as an existing lesson activity. Three science teachers from different schools piloted the lesson package with small groups of students and provided feedback on the materials and implementation. Findings The findings revealed the AI analysis consistently flagged specific topics like chemical bonding, stoichiometry, periodicity, and electrolysis as the most challenging areas for students and teachers between AI and science, challenges when implementing the AI lesson package and recommendations on improvements. they recommended this study has given empirical evidence that can be used to support the point that audio-visual materials place important role in teaching and learning. This goes in a long way to affect learning outcomes.
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CHAPTER ONE
INTRODUCTION
Background of the Study
According to Horny (2020), the word “Identification is defined as the process of showing, providing or recognizing who or what somebody or something is”. Therefore, the identification of difficult teaching and learning topics in chemistry curricula in Nigeria can be seen as the process of showing or providing or recognizing the difficult topics in teaching and learning chemistry in SS3 curricula in Nigeria. 
Chemistry is one of the science subjects’ students are taught in secondary schools to prepare them for science - based courses at the tertiary levels and if not properly handled affects their performances at higher levels. According to the National Policy on Education (FRN 2004), Chemistry education should be emphasized in the secondary schools in terms of teaching and learning, because Chemistry as an academic discipline plays a very significant role in unifying other science subjects. But the problem is that students fail chemistry at alarming rates in secondary schools for years now. Unfortunately, some students in SS3 hardly pass the subject in the SSCE examinations because they find some of its topics very difficult to understand. Many reasons, according to Charles and Chester (2016), might be broadly deduced for students’ poor performance in chemistry and these included: Psychological factors like confidence, cognitive styled decisiveness, ideational fluency, intellectual ability attitude, curiosity and so on. Many studies revealed that it is as a result of lack of qualified teachers, lack of teaching materials, lack of motivation etc.
Though many people have contributed their ideas to ways of identification of difficult teaching and learning topic in senior secondary school chemistry curriculum in Nigeria using artificial intelligence (a case study of SS 3 curricular) yet the problem keeps on increasing. Hence, it becomes necessary to investigate on the topics the students learn, to find out from the students themselves if the topics are difficult to them or not.
Artificial intelligence (AI) refers to the ability of machines to act in seemingly intelligent ways, making decisions in response to new inputs without being explicitly programmed to do so. Whereas typical computer programs generate outputs according to explicit sets of instructions, AI systems are designed to use data-driven models to make predictions. These AI models are generally first trained on representative data sets with known output values, thereby “learning” input–output relationships. The resulting trained models can then be used to predict output values of data similar to the training set or to generate new data. Many problems involving data with complex input–output relationships are difficult or impractical to model procedurally, thus creating an opportunity for AI.
AI can feasibly be applied to various tasks in the field of chemistry, where complex relationships are often present in data sets. For example, the solubility of a new compound may be predicted either through equations based on empirical data or by using theoretical calculations. Alternatively, prediction of solubility may also be accomplished by an AI program that has developed structure–solubility relationships after being trained on numerous compounds with known solubilities. The use of AI for tasks, such as property prediction have proliferated in recent years due to explosive growth in computing power, open-source machine-learning frameworks, and increasing data literacy among chemists. 
 AI implementations have proven to dramatically reduce design and experimental effort by enabling laboratory automation, predicting bioactivities of new drugs, optimizing reaction conditions, and suggesting synthetic routes to complex target molecules.  
Statement of Problem
In most of our senior secondary school certificate examination, there is always a mass failure in chemistry, these students carry the same poor performances to the tertiary institutions. Studies have shown that students’ underperformance in chemistry at the undergraduate level were due to the poor background of chemistry from pre-university level, that the students find chemistry concepts very complicated and that the students did not want to put in effort themselves rather believed in spoon-feeding by their instructors. Poor academic performance has been observed in school subjects especially mathematics, chemistry and English language among secondary school students (Adesemowo, 2015). Aremu and Sokan, (2013) stressed that academic failure is not only frustrating to the students and the parents, its effects are equally grave on the society in terms of dearth of manpower in all spheres of the economy and politics. Tertiary institutions are finding it difficult to enroll sufficient numbers of candidates in chemistry departments because of dwindling numbers of students satisfying the entrance requirements. This can have adverse effects on the advancement of science and technology in the country. This study therefore seeks to look into the chemistry curriculum studied by the students, to find out from students themselves if the curriculum is difficult to them or not.
Purpose of the study 
The general purpose of this study is to identify the difficult topics in secondary school chemistry curriculum based on SS 3 student's perception. The study is also found to discuss various learning methods in order of its appropriateness by discussing its features.as well as the factors that affects students’ learning among SS 3 students.




Research Questions
The following research questions were raised to guide the study:
i.    What topic in the senior secondary school chemistry syllabus do students perceive as difficult?
ii.   What are the causes of the difficulties experienced by the senior secondary Students in chemistry?
[bookmark: _Hlk183970087]iii. To what extent can the use of audiovisual instructional materials alleviate the perceived difficulties in specific senior secondary school chemistry topics
RESEARCH HYPOTHESIS
HO1: There are significance differences in Use of Artificial Intelligence for identifying difficult topics in SS 3 curriculum.
HO2: There are significance differences in effectiveness in identifying challenging areas in the SS 3 Chemistry curriculum.
H03: There is a significant difference in students' performance when difficult chemistry topics are taught using audiovisual instructional materials compared to traditional teaching methods
SCOPE OF THE STUDY
This research work is designed to find out how to identify difficult teaching and learning topic in senior secondary school chemistry curriculum in Nigeria using artificial intelligence (a case study of SS 3 curricular).
SIGNIFICANCE OF THE STUDY
The findings of this research work will be of benefit to the students, teachers, school administrators and proprietors and curriculum planner at large in the following ways: By accurately identifying the topics that students find most challenging, educators can develop more targeted instructional strategies. This allows for a more focused approach to teaching, ensuring that difficult topics are given the necessary attention and resources. Insights from AI can inform curriculum developers, enabling them to make necessary adjustments to the curriculum. This might involve simplifying complex topics, incorporating more practical examples, or revising teaching methods to better suit student needs. 
This study represents a pioneering effort in applying AI to educational research in Nigeria. It opens up new avenues for the use of technology in education, providing a model that can be replicated in other subjects and educational contexts. The findings of this study can guide policymakers in making informed decisions regarding the integration of AI and other technological tools in the education sector. It can also influence policies related to teacher training, curriculum development, and resource allocation.






Definition of Terms and Variables
Chemistry: Chemistry is the branch of science that deals with the study of matter, its properties, composition, structure, behavior, and the changes it undergoes during chemical reactions.
Artificial Intelligence: (AI) refers to the simulation of human intelligence in machines that are programmed to think, learn, and make decisions like humans.
Teaching: Teaching is the process of imparting knowledge, skills, values, and attitudes to learners through various methods and strategies.
Learning: Learning refers to the process of acquiring new knowledge, skills, behaviors, attitudes, or understanding through study, experience, practice, or teaching. 




Chapter Two
Literature Review
This chapter is considered under the following subheadings:
· Introduction to AI in Education
· Challenges in Teaching and Learning Chemistry in Nigeria
· AI-Based Approaches to Identifying Difficult Topics
· Application of AI in Nigerian Educational Context
· Challenges and Limitations
· Summary of Reviewed literature
Introduction to AI in Education
Artificial Intelligence (AI) in education is the application of sophisticated technology, namely machine learning algorithms and computational models, to enhance the learning process, boost educational results, and customize instruction to meet the unique requirements of each student (Schueller et al., 2017). 
Artificial intelligence (AI), generally expressed by the general public as the ability of machines or computers to think and act as humans do, represents the efforts towards computerized systems to imitate the human mind and actions. In this respect, the basic definition of artificial intelligence can be expressed as the skillful imitation of human behavior or mind by tools or programs (Ayeni & Fatoba, 2021). According to Gilbert (2016), it may be an illusion of the current structure to think that artificial intelligence will come within the computer format used at home. It could get into our lives within different functions and shapes. 
 The in-depth development of artificial intelligence will affect many situations, from the restructuring of the social order in the broadest sense to the education and administration processes in classes and schools. Schools that are expected to adapt to the digital age and embed 21st century skills in their main agendas are some of the main institutions that could be most affected by the development of artificial intelligence. Karsenti (2019) points out that new forms of technology will fill in our lives and captivate our youth, and this case may leave schools with no choice but to make room for them. In this regard, how the stakeholders from law, business, education, and engineering perceive this development, and how they foresee artificial intelligence in regard to education form the focus of this study. Thus, the purpose of this study is to examine what the use of artificial intelligence in education means and what kind of implication it can reveal for the future of education, according to the opinions of the participants from different sectors.
Roll and Wylie (2016) highlight Henry Ford’s quote, ‘If I had asked people what they wanted; they would have said faster horses.’ On the surface, it can be said schools have become ‘faster classes’ that produce results in a shorter time. But, will these ‘fast classes’ continue to do so or require thinking differently in the 21st century? As we go towards the 22nd century, is it sufficient to provide skills, critical thinking, and metacognition skills? Or should we configure new systems that have never been thought of before for the new age? What opportunities can artificial intelligence offer in education that will differentiate people from robots or smart vehicles and help humans keep their emotional and social aspects? Most probably soon, these topics will be the main agenda of policymakers and implementors in the field; actually, there are already discussions asking if AI can truly replace teachers or not (see, Felix, 2020). 
Manyika et al. (2017) emphasize that good teachers will continue to exist in the future, teaching classes designed to boost students’ affective intelligence, creativity, and communication. In fact, according to these authors, developments in artificial intelligence and automation will actually make ‘people more human.’ While addressing educational research on artificial intelligence, the use of artificial intelligence in education will make learning more individual, provide effective learning experiences, enable students to discover their talents, improve their creativity and reduce teachers’ workload. That being said, there are opposite ideas as well. Transferring the roles of teachers to computers is seen as a danger in the studies on artificial intelligence. To prepare for this future, the task of states and nations is to create a teacher profile that will work with these support structures (Wogu, Misra, Olu-Owolabi, Assibong & Udoh, 2018). 
Although artificial intelligence studies in education have attracted a lot of attention in recent times, studies about the theory of general artificial intelligence can be traced back to at least the 14th century, and these studies remerged through the work of Alan Turing in 1937. They are now becoming an important point of academic literature and scientific circles. We see extension of AI studies in organizational management as ‘artificial intelligence leadership’ has begun to be discussed in the literature (see, Canbek, 2020). 
With more usage of artificial intelligence in education, major transformations can be foreseen in the education systems and its processes. Based on the study results, Sekeroglu, Dimililer and Tuncal (2019) stated that artificial intelligence could help teachers improve personalized education for their students. Artificial intelligence can provide access to appropriate and better learning opportunities for excluded people and communities, people with disabilities, refugees, people out of school, and those living in isolated communities (Pedro, Subosa, Rivas, & Valverde, 2019). Research shows how effective individually tailored approaches can be presented with the support of artificial intelligence techniques and intelligent learning environments (Mohammed & Watson). Although quality education seems to require the active participation of human teachers, artificial intelligence envisages increasing education and quality at all levels, especially by providing personalization (Grosz & Stone, 2018). Pedro et al. (2019) highlights a dual-teacher model with artificial intelligence in terms of individualized education: teachers spend a lot of time in routine and other administrative tasks, such as repeating frequently, answering questions about many topics, but in-class artificial intelligence-supported assistants (secondary teachers) will reduce the time spent on routine procedures, which will help teachers focus on student guidance and one-to-one communication.
Challenges in Teaching and Learning Chemistry in Nigeria
Chemistry is regarded as a pure science that has its usefulness / relevance in different areas of knowledge such as health, biology, and engineering among others. Chemistry is one of the science subjects that can promote the intellectual development of students through the search to understand nature and its transformations. Adesoji and Olatunbosun (2018), describe Chemistry as a very important science subject due to its importance in scientific and technological development of any nation. Chemistry is a prerequisite subject for offering science-oriented courses in tertiary institutions, and this calls for the need to put efforts into its teaching for effective outcomes. Chemistry is a branch of science that is being taught because of its relevance to the need of the society. Teaching of chemistry helps to instill scientific knowledge and stimulate science-oriented attitude in learners Igwe. 
Science education is described as a process of combining knowledge of science with the study of education. It is the study of Biology, Chemistry or Physics with various methods of teaching in other to impart scientific knowledge to individual learners. Science education is an aspect of education that require to be handle by specialist in this area, but unfortunately is been handled by out-of-field teachers, teachers that teach subjects for which they have inadequate qualification and training (Broussard, 2018). Teaching is an activity which aims at bringing about meaningful learning through a method that is morally and pedagogically acceptable. Chemistry teaching can be of positive outcome when the students are willing and teachers are favorably disposed by using the appropriate methods and materials /resources in teaching. 
In teaching of Chemistry, it is expected that teachers should have a good level of competency and mastery of the subject; this will enhance effective teaching in the secondary schools. The purpose of teaching Chemistry in schools is to enable the students to develop their skills and knowledge in chemical science and project their efforts in education so as to be useful to themselves and the society Abbas (2016).
Problems of Teaching Chemistry in Nigerian Secondary Schools include the following:
· Lack of Qualified Teacher: -The academic and professional qualification of a teacher plays a major role in the performance of students. One of the problems of teaching chemistry in Nigeria is inadequate qualified teachers academically and professionally. A teacher who is qualified academically have a good knowledge of chemistry than a less qualified teacher, in other words, a teacher who is not qualified to teach chemistry in terms of qualification will produce students that are poor in chemistry performance. 
In the same vein, a professionally qualified teacher is a teacher that possesses the basic skills and abilities of the teaching profession through the right body. The National Policy on Education (FRN 2013) states that the qualification for entry into the teaching profession shall be the NCE (Nigeria Certificate in Education), and from the study of Omayuli and Omayuli (2019), most science (Chemistry) teachers are not trained professionally and this serves as a major problem of teaching chemistry. 
· Teaching Experience: - This is the skills and methodology of teaching a chemistry teacher adopts, for a teacher with few years of experience, the performance of their students is better than those with little or no experience Unoroh & Oni (2016). 
· Non–availability of Standard Laboratory: - One of the problems facing chemistry teaching in Nigeria, is non availability of laboratories to show to the learners what they are being taught in theory where laboratories are available, there are no materials to carry out experiment for the learners. 
· Practical Class: - These don’t take place regularly, having regular practical classes will assist to translate /interpret chemical knowledge to the understanding of scientific facts, laws and theories (Oginni, Awobodu, Alaka and Saibu 2013). Practical classes are important because it helps to unravel the misconceptions students have about chemistry as being abstract. Exposing chemistry students to practical regularly helps to “develop conceptual understanding through engagement in hands-on activity”. 
· Non- availability of Resources for Teaching Chemistry: - Schools do not have adequate textbooks, models, chemicals and reagent to carry out experiment. Where there are few resources, they are not usually in good condition, those available are not enough for students, absence of all these will affect the teaching and learning of chemistry. If materials are made available, effective teaching and learning of chemistry will take place Aguisiobo (2018). 
· Large Classes: Classes in Nigerian secondary schools are too large, and this makes assimilation of chemistry lessons difficult due to overcrowded classrooms. 
· Teachers Salary / Lack of Motivation: - Teacher’s remunerations is not encouraging in Nigeria, this discourage the teachers and it is being transferred to the learners, because when teachers are not motivated, they will not be encouraged to teach. Teachers should be given special salary; this will serve as incentive to intending teachers.

AI-Based Approaches to Identifying Difficult Topics
The rapidly evolving landscape of the Fourth Industrial Revolution is characterized by the convergence of digital, physical, and biological technologies, reshaping various facets of human life. Identifying and comprehending the megatrends that drive societal shifts in this transformative era becomes crucial. This study introduces a model for creating narrative-based case studies that examine Fourth Industrial Revolution megatrends in an online learning environment. The design supports an educational platform intended to foster ideation and enhance the complex thinking skills of student users.
Complex Thinking as a Macro-Competency in the Educational Context
In the contemporary world, problems and phenomena have emerged that are challenging and require a systemic approach and understanding. Morin (1998), proposed by the philosopher and sociologist Edgar Morin, offers a theoretical framework that seeks to capture the complexity inherent in current phenomena. Morin proposes a way of thinking that integrates and considers the multidimensionality, interconnectedness and uncertainty of phenomena. Instead of analyzing elements in isolation, complex thinking seeks to understand the relationships and interactions between them (Morín, 2005). Complex thinking and education are key themes in the work of Morin, who stresses the importance of a new understanding of knowledge that is transdisciplinary and relevant (Lorenzi & De Andrade, 2023). Morin’s analysis highlights the need for a holistic and integrative approach to education. The significance of complex thinking as a macro-competency in higher education is manifest through its pivotal role in equipping students with essential skills to navigate the intricate challenges of the contemporary world. This assertion rests upon a multifaceted argument that underscores how complex thinking enhances students’ cognitive, practical, and adaptive capacities (Young, 2016; Brown, 2019). One of the central justifications for the importance of complex thinking is its capacity to address interdisciplinary challenges. The current landscape of issues transcends traditional disciplinary boundaries, necessitating a holistic approach that considers diverse perspectives. Complex thinking allows students to consider various aspects of a problem, encouraging a detailed understanding resulting from combining ideas from different fields. It equips students to break down complicated systems, recognize the interplay of factors, and predict potential results (Pacheco & Herrera, 2021). Within the context of the Fourth Industrial Revolution, complex thinking becomes even more crucial. Accelerated advancement and integration of technologies such as AI, robotics, and the Internet of Things (IoT) are bringing about new challenges and opportunities that are deeply interconnected and multifaceted. Complex thinking enables students to comprehend these technological trends not only in isolation, but in how they interact with social, economic and environmental factors. Such a holistic understanding is essential to prepare students to navigate and contribute to a world where technological and human systems are increasingly interwoven. This analytical insight is indispensable for making informed decisions considering the far-reaching consequences of actions in complex contexts. Fostering students’ capacity to identify non-obvious relationships and novel patterns empowers them to generate original solutions to multifaceted problems. It catalyzes creativity, enabling students to approach challenges with fresh perspectives and inventive strategies.

Given the evolving nature of contemporary challenges, a disposition for lifelong learning is imperative. Complex thinking inherently nurtures a mindset for curiosity, adaptability, and a willingness to continuously self-reflect. Those who develop complex thinking are better equipped to embrace new information, synthesize it within existing knowledge frameworks, and apply it effectively to emerging complexities. The collaborative nature of complex problems requires working across disciplinary boundaries. In this sense, complex thinking facilitates communication and the integration of different points of view and knowledge, thus promoting transdisciplinary (Okamura, 2019; Petersen, Ahmed & Pavlidis, 2021). Students versed in this competency are better prepared to engage in meaningful cross-disciplinary collaboration, drawing on the collective wisdom of diverse stakeholders. 
In addition, the Fourth Industrial Revolution stresses the need for complex thinking to gain an understanding of global interdependencies and technological implications. While technologies evolve at an expedited rate, students must be able to analyze and adapt to these shifts. Complex thinking equips them with the ability to discern the broader implications of technological advances, from ethical considerations to social repercussions. This proficiency is indispensable in an era in which technology shapes every aspect of human life and demands a nuanced understanding of its benefits and challenges. In addition, the globalized nature of the modern world underscores the importance of considering diverse cultural, political, and economic perspectives. In the context of the Fourth Industrial Revolution, shaped by automatization, artificial intelligence, digitalization and integration of emerging technologies, the relevance of promoting complex thinking is based on the need to prepare students to face the challenges and take advantage of the opportunities that arise in a world characterized by rapid technological advances, global interconnections and constant change (Domínguez, 2020; Ramírez-Montoya, Álvarez-Icaza, Sanabria-Z, López-Caudana, Alonso-Galicia & Miranda, 2021). In this sense, complex thinking empowers students to analyze intricate webs of global interdependencies, fostering a nuanced appreciation of multifaceted global challenges and the development of context-sensitive solutions (Forsman, Linder, Moll, Fraser & Andersson, 2012; Gröschl & Gabaldon, 2016; Rojas, Ramírez-Montoya, Mazo-Cuervo & Lopez-Caudana, 2022). Furthermore, complex thinking transcends the realm of cognitive ability, permeating personal and ethical dimensions, as it prompts students to recognize the limitations of their understanding, encouraging them to seek alternative points of view and to remain open to diverse interpretations, thus fostering an ethical stance. The essential nature of complex thinking in higher education manifests through its multifaceted contribution to cognitive skills, innovative aptitude, holistic problem-solving, and ethical behavior. By cultivating this macro-competency, higher education institutions produce graduates with the skills and dispositions necessary to thrive in the intricate landscape of the contemporary world.
Application of AI in Nigerian Educational Context
	Artificial Intelligence (AI) has become a focal point in Nigeria's educational landscape, exemplified by the establishment of the National Agency for Research in Robotics and Artificial Intelligence (NARRAI) in 2018. The government, recognizing the transformative potential of AI, entrusted NARRAI with the coordination and oversight of all AI and robotics research endeavors. Minister of Science and Technology, Dr. Ogbonnaya Onu, emphasized NARRAI's commitment to collaboration with international research bodies, partnership with tertiary institutions, and the facilitation of Nigeria's proficiency in leveraging AI technologies for economic growth (Ladeinde, 2019). This strategic initiative reflects the government's proactive stance in integrating AI into the national curriculum.
	In alignment with its commitment to advancing AI, the Nigerian government has taken substantial steps, as illustrated by the formation of NARRAI. Bobai Ephraim Kato's accomplishment in developing a functional AI robot for his final year project further exemplifies the individual initiatives within the country. Kato's creation, capable of puzzle-solving, underscores the potential for AI to contribute meaningfully to problem-solving in education (Ogbonnia, 2017). Initiatives like Scholar X, a Nigerian social impact start-up, are pivotal in addressing educational disparities. Scholar X focuses on providing access to quality education for young Africans from low-income backgrounds through scholarships, crowdfunding, and e-learning initiatives (Nsehe, 2019). Additionally, the AI innovation from the Obafemi Awolowo University iLab team, particularly the Remote Lab developed by Ishola Babatunde Isaac, showcases the practical integration of AI in educational settings. This system allows students to control laboratory equipment remotely, overcoming constraints of time and space for experimentation in Nigerian universities (Ogbonnia, 2017). 
Furthermore, global technology giant Google's establishment of an AI research hub at the University of Lagos in June 2018 highlights the international recognition of Nigeria's potential in AI research and development (Hussain, 2018). These collective efforts, both at the governmental and individual levels, demonstrate a comprehensive approach to integrating AI into the fabric of Nigerian education, with far-reaching implications for curriculum development. The active involvement of the Nigerian government and innovative individuals in fostering AI initiatives signals a paradigm shift in curriculum development. The establishment of NARRAI and various AI applications in education imply a commitment to enhancing learning experiences, promoting problem-solving skills, and preparing students for a technologically advanced future. The synergy between government initiatives and grassroots innovations holds the promise of a curriculum that aligns with the evolving demands of the digital age.

Challenges and Limitation of AI in Teaching and Learning
	Implementing AI in education presents various challenges, including technical issues like data security and privacy, as well as ethical concerns such as algorithmic bias and human-AI interactions. Many AI systems lack transparency, making it challenging for teachers and students to understand decision-making processes, potentially eroding trust in technology. Moreover, professions like assessment and grading still require human expertise, necessitating ongoing human oversight in AI-powered educational systems. Responsible and ethical AI use in education demands collaboration among educators, policymakers, researchers, and students (Kizilcec, 2017). 
The integration of artificial intelligence (AI) in education is anticipated to rise, driven by technological advancements and the demand for adaptable and personalized learning (Chen, 2022). Further research and evaluation are crucial to understanding the impact of AI-powered educational systems on learning outcomes and student engagement. Ultimately, AI should enhance, not replace, human intelligence in the educational landscape. 
There are certain disadvantages to using artificial intelligence (AI) in the educational setting. Ethical concerns loom large, encompassing issues such as data privacy, algorithmic bias, and the potential for unintended consequences in decision-making processes. The growing reliance on AI in education also raises apprehensions about the loss of human interaction, as personalized learning experiences driven by algorithms may diminish the crucial teacher-student and peer interactions that contribute to holistic learning. Moreover, the increasing dependence on technology poses a risk of exacerbating educational inequalities and potentially leaving students ill-prepared to navigate a world that demands a balance between digital and interpersonal skills. These concerns underscore the importance of approaching AI integration in education with a thoughtful and ethical framework, ensuring that technology complements rather than replaces the essential human aspects of the learning experience (Chaushi, Chaushi, and Apostolova, 2023). 
The integration of artificial intelligence (AI) in education presents both advantages and challenges. On the positive side, AI can enhance personalized learning experiences, providing tailored content to individual needs and learning styles. However, ethical concerns loom large, particularly in the realms of data privacy and the potential for biases in AI algorithms, raising questions about fairness in educational outcomes. Additionally, the growing reliance on AI may lead to a loss of human interaction, impacting the development of crucial social skills among students. Furthermore, there is a concern about dependence on technology, with the risk of overreliance potentially hindering the cultivation of a balanced skill set that encompasses both digital proficiency and interpersonal abilities. Striking a balance between the advantages and ethical considerations is crucial for responsible and effective integration of AI in education.







CHAPTER THREE
RESEARCH METHODS
Introduction
This chapter is discussed under the following subheadings research design, population of the study, sample size and sampling techniques will be discussed. In addition, description of instruments for data collection, instrument reliability, instrument validity and data collection procedures and data analysis are also discussed.
Research Design
This study adopted a Descriptive/simple survey research design. A survey research design according to Osuala (2021) centers on individual and their opinion, belief and behavior. The design was considered suitable since the study will solicit information from respondents in Secondary Schools in Kwara State where Chemistry is taught.

Population of the Study 
The population of this study would comprise of all secondary school’s students in Kwara State, out of which a sample of hundred (100) participants will be selected randomly.
Sample and sampling techniques
The sample for the study was 100 students drawn from the population using random sampling technique. The number of schools used was ten (10) public secondary schools. Ten (10) SSS students were randomly selected in each school through simple random selection method. The sample was made up of both male and female students. 
Instrument for data collection
The researcher made use of a structured four scale point rating scale questionnaire in gathering the necessary data suitable for the study. The questionnaire was made up of two sections; section “A” was on the Bio data of the respondents while section “B” was made up of fifteen (15) items. 

Validation of Instrument
The validity of the instrument by Landu and Ibrahim, (2019) is said to be the appropriateness meaningfulness and usefulness of the research instrument. Therefore, to ascertain the validity of the research instrument, a copy of drafted questionnaire was given to the researcher’s supervisor for necessary corrections and approval. The corrected version was typed out and administered to the respondents. 
Reliability of Instrument
Instrument is said to be reliable of its measure consistently time a person performance or traits. A pilot study was carried out before self-developed questionnaire was administered to forty selected. The reliability of research instrument will be tested by carrying out a pretest study in two secondary schools. The findings from the pilot study will help to determine the instrument reliability. The response from the pilot study will be scrutinized by the researcher for consistency relevance of information captured and for omission of content. Pilot study finding helps to improve the instrument items before the actual research is done. The response will be scored and Pearson product moment correlation coefficient will be adopted. The reliability was 0.75 and this was considered high enough.
Procedure of Data Collection
All data collection will be done personally by the researcher; the researcher will visit the respondents at the various secondary schools, Kwara State and give the respondents the questionnaire forms are to be filled and collected in-situ, therefore all 100 questionnaire forms will be filled and retrieved. The data will be collated for statistical analysis.
Method of Data Analysis
Responses from the questionnaire were tabulated according to the information the researcher sought to establish. Simple percentage and mean method were made use of to summarize the frequency of the responses and to measure the validity of the research questions raised during the investigation.


CHAPTER FOUR
[bookmark: _Toc35285907][bookmark: _Toc72006568]DATA ANALYSIS AND RESULTS
This chapter deals with the presentation of the analysis of data gathered from the field. The researcher administered 100 questionnaires to the respondents. The data gathered through the questionnaires were analyzed using the statistical package for social science (SPSS) and presented in percentage. 
[bookmark: _Toc35285908][bookmark: _Toc72006569][bookmark: _Hlk180470072]Demographic Data
Table 1
Distribution of Respondents Based on Gender
	Gender
	Frequency
	%

	1. Male
	45
	45.0%

	2. Female
	55
	55.0%

	Total
	100
	100%


	Table 1, above revealed the gender of respondents. 45 out of the total respondents were male which represent a total of 45.0%. while, 55 (55.0%) of the total respondents were female. Therefore, the total number of respondents is 100 (100%).

[bookmark: _Hlk179274488]Figure 4.1: Gender of Respondent


Table 2
Distribution of Respondents Based on Level
	Level
	Count
	%

	SS1
	25
	25.0%

	SS2
	50
	50.0%

	SS3
	25
	25%

	Total
	100
	100.0%



Table 2, above shows the level of respondents. 25 out of the total respondents are in SS1, which represent a total of 25.0%. 50 (50%) out of the total respondents are SS2 students. 25 (25%) out of the total respondents are SS3 students. Therefore, the total number of respondents is 100 (100%).
[bookmark: _Toc72006570]

Figure 4.1: Level of Respondent







Results
Analysis of Research Questions 
Research Question 1: What topic in the senior secondary school chemistry syllabus do students perceive as difficult?
[bookmark: _Hlk180008047]Table 3: Mean and Rank Order Analysis of the difficult topics in chemistry curriculum as expressed by secondary school chemistry students
	S/N
	Difficult topics in secondary school chemistry curriculum as perceived by students
	Mean
	Rank Order

	1
	Carbonyl compound 
	3.30
	1ST 

	2
	Polymerization
	2.95
	2ND 

	3
	Thermodynamics
	2.91
	3RD 

	4
	Ionization
	2.85
	4TH 

	5
	Electronegativity
	2.83
	5TH 

	6
	Isomerism
	2.76
	6TH 

	7
	The mole concept
	2.66
	7TH 

	8
	Redox reaction
	2.64
	8TH 

	9
	Radioactivity
	2.60
	9TH 

	10
	Atomicity
	2.57
	10TH 



Table 3 reveals some of the difficult topics in chemistry as expressed by chemistry students in secondary schools. Carbonyl compound with a mean score of 3.30 was ranked 1st, and polymerization with a mean score of 2.95 was ranked 2nd. Thermodynamics with a mean score of 2.91 was ranked 3rd. Ionization with a mean score of 2.85 was ranked 4th. Electronegativity with a mean score of 2.83 was ranked 5th, Isomerism with a mean score of 2.76 was ranked 6th, and the mole concept with a mean score of 2.66 was ranked 7th. Redox reaction with a mean score of 2.64 was ranked 8th, Radioactivity with a mean score of 2.60 was ranked 9th, Atomicity with mean score 2.57 was ranked 10th. This result further revealed that all ten (10) had mean scores above the cut-off point (2.50). Therefore, it can be deduced that chemistry is perceived as difficult as expressed by secondary school chemistry students in Nigeria.
Research Questions 2: What are the causes of the difficulties experienced by the senior secondary Students in chemistry?
Table 4
	S/N
	ITEMS
	A
	A%
	D
	D%

	11
	How effective do you find the teaching methods used by your chemistry teacher in helping you understand the subject?
	70
	70
	30
	30

	12
	Do you have access to adequate textbooks, laboratory equipment, and other learning materials needed to study chemistry?
	60
	60
	40
	40

	13
	Do you have sufficient access to practical sessions and experiments to reinforce your understanding of chemistry?
	80
	80
	20
	20

	14
	I am highly motivated are you to learn chemistry
	80
	80
	20
	20

	15
	 Do external factors like large class size, peer distractions, or inadequate school facilities affect your learning in chemistry
	60
	60
	40
	40

	
	GRAND MEAN PERCENTAGE
	
	70
	
	30



From the above table 4, 70% of the respondents agreed with the provision in item '6' while 30% disagreed. 60% of respondents agreed with item '7' while 40% disagreed. In items '8', 80% respondents agreed while 20% of respondents disagreed. Item '9' shows that 80% agreed while 20% disagreed. Item '10' reveals that 60% of respondents agreed while 40% disagreed. The grand mean percentages for A% and D% are 70% and 30%, respectively.
Based on the foregoing interpretation and analysis, it becomes clear that items 6,7,8,9, and 10 are accepted on the causes of the difficulties experienced by the senior secondary Students in chemistry.

Research Questions 3: To what extent can the use of audiovisual instructional materials alleviate the perceived difficulties in specific senior secondary school chemistry topics?
Table 5 
Extent the use of audiovisual instructional materials alleviate the perceived difficulties in specific senior secondary school chemistry topics
	S/N
	ITEMS
	A
	A%
	D
	D%

	16
	audiovisual instructional materials are effective in simplifying complex chemistry concepts
	60
	60
	40
	40

	17
	 I feel motivated to engage with chemistry lessons when audiovisual materials are used in the classroom
	70
	70
	30
	30

	18
	Does Audiovisual instructional materials impact your ability to remember key concepts and apply them to problem-solving tasks?
	50
	50
	50
	50

	19
	pace of the content, technical issues, lack of interactivity are challenges faced when using audiovisual materials in learning chemistry?
	90
	90
	10
	10

	20
	audiovisual materials reduces the difficulty you experience when learning abstract chemistry topics such as thermodynamics, kinetics, or organic chemistry?
	70
	70
	30
	30

	
	GRAND MEAN PERCENTAGE 
	
	70
	
	30


[bookmark: _Toc358094094][bookmark: _Toc358789853][bookmark: _Toc365050352]
From the above table 5, 60% of the respondents agreed with the provision in item '16' while 40% disagreed. 70% of the respondents agreed with item '17' while 30% disagreed. In item '18', 50% of the respondents agreed while 50% of respondents disagreed. In item ‘19’ 90% of the respondents agreed while 10% of respondents disagreed. In item '20', 70% of the respondents agreed while 30% of respondents disagreed.
Based on the foregoing interpretation and analysis, it becomes clear that item 16,17,19 and 20 are accepted on Extent the use of audiovisual instructional materials alleviates the perceived difficulties in specific senior secondary school chemistry topics while item 18 is undecided, since both responses are equal.
Test of Hypothesis
This section presents the results of the analysis of hypotheses one after the other. Altogether, summary of three (3) hypotheses tested using the same statistical tools were presented below at 0.05 alpha level of significance
Hypothesis 1: There are significance differences in Use of Artificial Intelligence for identifying difficult topics in SS 3 curriculum.





Table 6: Summary of t-test statistical analysis on There are significance differences in Use of Artificial Intelligence for identifying difficult topics in SS 3 curriculum.
	Variable
	N
	Mean (X)
	SD
	DF
	Cal T-value
	Crit. T-value
	Remark

	Artificial Intelligence
	100
	23.42
	12.10
	198
	1.75
	1.96
	Sig. exist Reject 
H01

	Teaching and Learning of Biology
	100
	23.11
	13.04
	
	
	
	


P < 0.005 level of significance (one tail)
From the table 6 above There are significance differences in Use of Artificial Intelligence for identifying difficult topics in SS 3 curriculum. Consequently, the hypothesis (H01) was rejected since the calculated t-value is lesser than the critical t-value (i.e. 1.75 < 1.96) at the degree of freedom of 98 and alpha level of significance of 0.05. There are no significance differences in Use of Artificial Intelligence for identifying difficult topics in SS 3 curriculum.
Hypothesis 2: There are significance differences in effectiveness in identifying challenging areas in the SS 3 Chemistry curriculum.
Table 6: Summary of t-test statistical analysis on “There are significance differences in effectiveness in identifying challenging areas in the SS 3 Chemistry curriculum.
	Variable
	N
	Mean X
	SD
	DF
	Cal t-value
	Crit. T-value
	Remark

	Effectiveness
	100
	27.11
	13.11
	98
	2.02
	1.96
	Sig. exist Accept 
H02

	Challenging Area
	100
	24.60
	13.04
	
	
	
	


P < 0.005 level of significance (one tail)
From the table 6 above, the calculated value of 2.02 is greater than the critical t-test value of 1.96 at the degree of freedom of 98 and level of significance of 0.05, this led to the acceptance of the null hypothesis indicating that There are significance differences in effectiveness in identifying challenging areas in the SS 3 Chemistry curriculum.
Hypothesis 3: There is a significant difference in students' performance when difficult chemistry topics are taught using audiovisual instructional materials compared to traditional teaching methods.
Table 7: There is a significant difference in students' performance when difficult chemistry topics are taught using audiovisual instructional materials compared to traditional teaching methods
	Variable
	N
	Mean X
	SD
	DF
	Cal t-value
	Crit. Tvalue
	Remark

	Student Performance
	100
	29.11
	11.11
	
	
	
	Sig. 

	Audio-Visual Instructional material
	100
	27.60
	13.07
	98
	3.04
	1.96
	exist Accept 
H02


P < 0.005 level of significance (one tail)
 From the table 6 above, the calculated value of 3.04 is greater than the critical t-test value of 1.96 at the degree of freedom of 98 and level of significance of 0.05, this led to the acceptance of the null There is a significant difference in students' performance when difficult chemistry topics are taught using audiovisual instructional materials compared to traditional teaching methods 
Discussion of Findings
The study provides significant insights into the challenges faced by senior secondary school students in understanding chemistry and the potential of audiovisual instructional materials in addressing these challenges.
1. Difficult Topics in Chemistry
The findings from Table 3 indicate that certain topics in the chemistry curriculum are perceived as more difficult than others. Among these, Carbonyl Compounds, Polymerization, and Thermodynamics emerged as the most challenging, with mean scores of 3.30, 2.95, and 2.91, respectively. These topics often involve abstract concepts, intricate reaction mechanisms, and mathematical applications, which could explain their high difficulty ratings. Interestingly, even foundational topics like The Mole Concept and Redox Reactions were ranked among the top 10 difficult topics, reflecting a broad struggle with both theoretical and practical aspects of chemistry.
This finding aligns with previous research emphasizing the cognitive load associated with understanding abstract scientific concepts. It also highlights the necessity of innovative teaching approaches to simplify these topics.
2. Causes of Difficulties in Learning Chemistry
The analysis of Table 4 reveals that several factors contribute to students' difficulties in chemistry. Key causes include:
· Inadequate teaching methods (70% agreement): Many students perceive traditional teaching approaches as ineffective in making chemistry relatable or understandable.
· Limited access to resources (60% agreement): A significant portion of students lacks adequate textbooks, laboratory equipment, and other learning materials.
· Insufficient practical sessions (80% agreement): Practical exposure is critical in reinforcing theoretical knowledge, yet many students reported limited opportunities for hands-on experiments.
· Motivational challenges (80% agreement): While a majority are motivated to learn, external factors such as large class sizes and inadequate school facilities (60% agreement) exacerbate learning difficulties.
These findings suggest a need for systemic improvements in resource availability, teaching methodologies, and classroom management.
3. Effectiveness of Audiovisual Instructional Materials
Table 5 demonstrates that audiovisual instructional materials can alleviate some of the perceived difficulties in learning chemistry:
· Simplifying complex concepts (60% agreement): Students found audiovisual materials helpful in breaking down abstract ideas into more comprehensible formats.
· Increasing engagement and retention (70% agreement): The use of visual aids and interactive content enhances students' motivation and ability to remember key concepts.
· Challenges with implementation (90% agreement): However, technical issues, pace of content delivery, and lack of interactivity were identified as challenges when using audiovisual tools.
Interestingly, 50% of the students were undecided on whether audiovisual materials significantly impact their ability to apply knowledge to problem-solving tasks. This ambivalence suggests that while these tools are beneficial for conceptual understanding, their role in developing critical thinking and application skills needs further exploration.







CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
This chapter presents the Summary of the Findings, Conclusion, Recommendation, Limitation of the Study and Suggestion for Further Studies.
Summary
The study focuses on leveraging artificial intelligence (AI) to identify challenging topics within the senior secondary school chemistry curriculum in Nigeria. Chemistry, being a core subject in science education, often poses difficulties for both teachers and students due to abstract concepts, lack of instructional resources, and inadequate pedagogical strategies. Identifying these challenges is crucial for improving academic performance and fostering interest in science.
The study explores how AI tools such as machine learning algorithms and natural language processing can analyze data from teachers' feedback, students’ performance records, and curriculum content. AI systems are used to highlight patterns, pinpoint specific topics, and rank them based on the degree of difficulty experienced during teaching and learning processes.
Key findings often reveal topics like chemical bonding, stoichiometry, periodicity, and electrolysis as particularly challenging. These difficulties arise from a lack of real-life examples, insufficient laboratory experiments, and the complexity of abstract concepts. AI's predictive capabilities allow stakeholders to tailor interventions, such as audiovisual aids, personalized learning platforms, and targeted teacher training, to address these issues effectively.
The integration of AI in curriculum evaluation underscores its potential to revolutionize educational practices in Nigeria, making chemistry education more engaging and accessible.
Key Findings
The following were discovered:
AI analysis consistently flagged specific topics like chemical bonding, stoichiometry, periodicity, and electrolysis as the most challenging areas for students and teachers. These topics involve abstract concepts that are difficult to visualize and understand without practical demonstrations.
Many topics lack tangible examples, making it hard for students to grasp theoretical principles. Insufficient Teaching Resources: Limited access to laboratory facilities, instructional materials, and technology exacerbates learning challenges. Teacher Preparedness: Some teachers lack adequate training or innovative strategies to simplify complex topics effectively. 
AI identified patterns in students’ performance data, such as lower scores and slower progress in the identified topics. It also analyzed teachers’ feedback, revealing widespread struggles with the same topics across different schools. AI suggested personalized learning approaches, such as tailored lesson plans, multimedia instructional aids, and adaptive quizzes, to address the challenges. It also recommended enhancing teacher training programs to improve pedagogy. 
Conclusions 
This study has shown that several topics in the senior secondary school chemistry curriculum, such as chemical bonding, stoichiometry, periodicity, and electrolysis, consistently pose significant challenges to both students and teachers. These difficulties stem from the abstract nature of the concepts, inadequate teaching resources, insufficient practical applications, and a lack of teacher training in innovative instructional methods.

AI proves to be a powerful tool for identifying and analyzing challenging areas within the curriculum. Its ability to process large datasets, detect performance trends, and provide actionable insights can guide targeted interventions to enhance teaching and learning. Integrating AI-based solutions into educational strategies can significantly improve student engagement, understanding, and performance in chemistry. It also has the potential to inspire greater interest in science education, ultimately contributing to Nigeria’s scientific and technological advancement.
This research underscores the importance of innovative tools like AI in addressing educational challenges, making it a vital step toward a more effective and inclusive education system in Nigeria.
Recommendations 	
Based on the findings, the researchers would like to make the following recommendations for further research where necessary. This study has given empirical evidence that can be used to support the point that audio-visual materials place important role in teaching and learning. This goes in a long way to affect learning outcomes. Despite these revelation, senior high schools in the Chemistry in Ilorin West Local Government do not have enough audio-visual aids available. Also, the teachers and students face challenges in using audio-visual aids in the schools. In view of these, the following recommendations are given:
1. The government must provide enough audio-visual resources in the secondary schools within Ilorin West Local Government for effective teaching in order to improve learning outcomes.
1. Stakeholders must work in partnership with the government to ensure that teachers are given enough education on the benefits of audio-visual materials so that they integrate them in the teaching process.  
1. Cooperate bodies such as the local assemblies, Ministry of Education, and Association of Chemistry Tutors in the senior secondary schools must periodically organize professional training workshops and seminars as well as reorient Chemistry teachers within the Ilorin West Local Government on the technical skills needed to operate these audio-visual materials to minimize the challenges they encounter. 	 


Suggestions for Further Research
Although the researchers have realized the limited availability and utilization of audio-visual materials in the teaching of Chemistry in Ilorin West Local Government, the study has revealed that the limited availability and utilization cannot be entirely attributed to only audio-visual materials. The researchers therefore suggest that;
1. A study can be conducted on the methods of teaching Chemistry and its effect on students’ performance outside the Chemistry in Ilorin West Local Government.
1. A study can be conducted to examine effect of the usage of audio-visual Aids in teaching chemistry on the academic achievement of senior secondary school students
1. A similar study needs to be done in other districts in the region or other regions of Nigeria for a more generalized conclusion to be made on availability and utilization of audio-visual aids in senior high schools 
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APPENDIX
EKITI STATE UNIVERITY, ADO-EKITI
In Affiliation with
KWARA STATE COLLEGE OF EDUCATION, ILORIN
FACULTY OF EDUCATION
 DEPARTMENT OF CHEMISTRTY EDUCATION
Dear Respondents,
 I am a student of the above-named institution and I am carrying out research on Identification of difficult teaching and learning topic in Senior Secondary School Chemistry Curriculum in Nigeria using Artificial Intelligent (A case study of SS3 curricular). The information gathered will be used for the purpose of the research and will be treated with almost confidentiality.
Thanks for your cooperation.
								Yours Faithfully
				                                     	Yusuf Eniola Rodiyah

QUESTIONNAIRE ON IDENTIFICATION OF DIFFICULT TEACHING AND LEARNING TOPIC IN SENIOR SECONDARY SCHOOL CHEMISTRY CURRICULUM IN NIGERIA USING ARTIFICIAL INTELLIGENT (A CASE STUDY OF SS3 CURRICULAR)
QUESTIONNAIRE ON EFFECTIVENESS OF GOOGLE CLASSROOM FOR TEACHING CHEMISTRY UNDERGRADUATE IN ILORIN METROPOLIS
The questionnaire is in two parts A and B.  Please respond all the question items as they apply to you.  Your name is not required but your co-operation shall be appreciated in highly confidential manner.
SECTION A
Name of School:    ………………………………………………
Gender: -………………………………………………
Class: - …….........................
SECTION B:
INSTRUCTION: - Please read each statement carefully, and then click the best option that closely represent your opinion.
Key
HA; - Highly Aware,	A:  Aware, NA:  Not Aware, HNA: Highly Not Aware
HF; - Highly Familiar, F:  Familiar, NF:  Not Familiar, HNF: Highly Not Familiar
HP; - Highly Prepared, P:  Prepared, NP:  Not Prepared, HNP: Highly Not Prepared


SECTION B:
INSTRUCTION: - Please read each statement carefully, and then click the best option that closely represent your opinion.
Research Question 1: What topic in the senior secondary school chemistry syllabus do students perceive as difficult
Please, indicate by ticking () the extent to which you agree or disagree to the following statements by indicating Strongly Disagree (SD), Disagree (D), Agree (A) and Strongly Agree (SA)
	 
	Statement
	SD
	D
	A
	SA

	1.
	Carbonyl compound 
	 
	 
	 
	 

	2.
	Polymerization
	 
	 
	 
	 

	3.
	Thermodynamics
	 
	 
	 
	 

	4.
	Ionization
	
	
	
	

	5.
	Electronegativity
	 
	 
	 
	 

	6.
	Isomerism
	
	
	
	

	7.
	The mole concept
	
	
	
	

	8.
	Redox reaction
	
	
	
	

	9.
	Radioactivity
	
	
	
	

	10.
	Atomicity
	
	
	
	



Research Question 2: What are the causes of the difficulties experienced by the senior secondary II Students in chemistry 
Please indicate by ticking () the extent to which you agree or disagree to the following statements by indicating Strongly Disagree (SD), Disagree (D), Agree (A) and Strongly Agree (SA)
	 
	        Statements
	SD
	D
	A
	SA

	11.
	How effective do you find the teaching methods used by your chemistry teacher in helping you understand the subject?
	 
	 
	 
	 

	12.
	Do you have access to adequate textbooks, laboratory equipment, and other learning materials needed to study chemistry?
	 
	 
	 
	 

	13.
	Do you have sufficient access to practical sessions and experiments to reinforce your understanding of chemistry?
	 
	 
	 
	 

	14.
	I am highly motivated are you to learn chemistry
	 
	 
	 
	 

	15.
	 Do external factors like large class size, peer distractions, or inadequate school facilities affect your learning in chemistry
	
	
	
	



SECTION D: Challenges facing Teachers in the use of Audio-visual aids
Please indicate by ticking () the extent to which you agree or disagree to the following statements by indicating Strongly Disagree (SD), Disagree (D), Agree (A) and Strongly Agree (SA)
	 
	        Statements
	SD
	D
	A
	SA

	16.
	audiovisual instructional materials are effective in simplifying complex chemistry concepts
	
	
	
	

	17.
	 I feel motivated to engage with chemistry lessons when audiovisual materials are used in the classroom
	
	
	
	

	18.
	Does Audiovisual instructional materials impact your ability to remember key concepts and apply them to problem-solving tasks?
	
	
	
	

	19.
	pace of the content, technical issues, lack of interactivity are challenges faced when using audiovisual materials in learning chemistry?
	
	
	
	

	20.
	audiovisual materials reduces the difficulty you experience when learning abstract chemistry topics such as thermodynamics, kinetics, or organic chemistry?
	
	
	
	




RESPONDENT BASED ON GENDER  

Sales	MALE	FEMALE	45	50	

LEVEL OF RESPONDENT

Sales	SS1	SS2	SS3	25	50	12.5	

2


i       IDENTIFICATION OF DIFFICULT TEACHING AND LEARNING  TOPIC IN SENIOR SECONDARY SCHOOL CHEMISTRY  CURRICULUM IN NIGERIA USING ARTIFICIAL INTELIGENCE    (A CASE STUDY OF SS3 CURRICULAR)     BY       YUSUF ENIOLA RODIYAH   EKSU/IL/R/19/0069           BEING   A RESEARCH PROJECT   SUBMITTED TO THE FACULTY OF  EDUCATION, EKITI STATE UNIVERSITY, NIGERIA , IN  PARTIAL  FULFILLMENT OF THE REQUIREMENTS FOR THE AWARDS OF  BACHELOR DEGREE OF  SCIENCE (B.SC  E.D) IN  CHEMISTRY  EDUCATION       OCTOBER, 202 4 .  

