ABSTRACT
This study investigated the impact of Information and Communication Technology (ICT) on the teaching and learning of Chemistry in secondary schools within Ilorin West Local Government Area of Kwara State. The research aimed to examine the availability and usage of ICT tools, assess their effects on students' academic performance, evaluate students' attitudes toward ICT-based learning, and identify challenges encountered by teachers in integrating ICT into Chemistry instruction. A descriptive survey design was adopted, and data were collected using structured questionnaires administered to a sample of 200 students and 10 Chemistry teachers selected from 10 secondary schools using stratified random sampling. The findings revealed that while basic ICT facilities such as computers and projectors were available in some schools, more advanced tools like interactive whiteboards and simulation software were lacking. The study also showed that students taught with ICT-assisted methods performed better and exhibited a more positive attitude toward Chemistry. However, challenges such as inadequate infrastructure, poor power supply, insufficient training for teachers, and lack of internet access hinder effective ICT integration. Based on the findings, the study recommended increased investment in ICT infrastructure, regular training for teachers, and policy implementation to support the use of ICT in science education. The study concludes that effective integration of ICT can significantly enhance the teaching and learning of Chemistry in secondary schools.


CHAPTER ONE
INTRODUCTION
Background to the Study
In recent decades, the integration of Information and Communication Technology (ICT) into education has transformed teaching and learning processes across the globe. ICT encompasses a wide range of digital tools and resources used to communicate, create, disseminate, store, and manage information. In the context of education, these tools include computers, interactive whiteboards, internet-based platforms, educational software, projectors, and multimedia content. Aremu,  & Sokan, (2023) Information and technology has a major role to play in forming the new worldwide economy to deliver fast changes in the society. Within the previous decade, ICT has advanced and changed at such a speed, that developing countries have not been able to catch up with the revolution and have been left behind and thus lag in their communication with the developed countries. ICT acts as the foundation stone of the contemporary world; thus, understanding this technology and its fundamental concepts is considered as part of the core of education (UNESCO, 2022). Technology has the potential to renovate the ways of instruction, where and how learning occurs and the roles of students and educators in the instructional process (UNESCO, 2022). ICT is transforming procedures of instructional process by contributing components of strength to learning situations involving virtual environment. It is an effective  and influential instrument for providing educational opportunities; thus, it is difficult to envision future learning situations that are not bolstered by information and communication technology. Educational institutions may utilize ICT to enrich the students with skills and knowledge for the 21st century (Andoh, 2022), such that it can add to worldwide accessibility to education, educational equality, broadcasting of quality teaching learning programs, educators’ professional growth and to help in obtaining a more effective educational management. Hence, accessibility, inclusion and standard being the key issues of education, can be comfortably addressed through ICT. ICT improves the standard of education by encouraging learning through ongoing discussion, delayed time discussion, directed instruction, self-learning, critical thinking, data seeking and analysis (Yuen, Law & Wong, 2023). Utilization of ICT can enhance outcomes, instruction, administration and create important abilities in the underprivileged groups (Sharma, 2022), and at the same time influence educational instruction and research process (Yusuf, 2022).
In classroom teaching and learning process, the use of ICT is imperative as it gives chance to the instructors and learners to operate, store, control and retrieve data other than to promote self- regulated and active learning (Ali, Haolader & Muhammad, 2021). ICT-based learning includes an expanded propensity towards collaborative learning among learners and instructors, not just in a specific classroom. This kind of collaboration is in contrast to the conventional learning environment, for example, distance learning inspires educators and learners to engage in learning even after school time (Ali, Haolader & Muhammad, 2022). The system helps
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instructors to plan and prepare lessons and design materials such as course content (Ali, Haolader & Muhammad, 2022).The rapid development of this system has prompted a revolution in learning as new technological advancement in education has involved the re-examination of new techniques and instruments in instructional process.
Computers and the Internet have been touted as potentially capable means to empower the users for educational changes and improvement, by utilizing various information and resources and reviewing information from different points of view; hence, cultivating the authenticity and actuality of learning situations (Tinio, 2023). ICT helps to make complicated things simple to comprehend by simulations that once more add to real learning situations. Hence, ICT may act as a facilitator of dynamic learning and higher order thinking (Alexander, 2024).

To enhance the academic performance of students, there is a need to turn from conventional teaching methods to modern teaching methods. Computer Assisted Instruction (CAI) is space and time independent making it convenient for students to go through the program either at home or on a school computer. This encourages interactivity, which individualizes content for each learner based on their needs and it provides formative feedback to multiple choice questions. CAI enhances learning rate where the learners are able to learn more materials given the same amount of time as compared to conventionally taught learners. Moreover, students receiving instructions through ICT retain learning better (Cotton, 2001). 

The teaching of science subjects, particularly Chemistry, which is both theoretical and experimental in nature, greatly benefits from the use of ICT tools. Chemistry requires visualization of complex concepts and abstract processes such as molecular structures, chemical reactions, and equations. Traditional teaching methods often fall short in helping students grasp these concepts effectively. ICT tools, such as animations, simulations, and virtual laboratories, offer interactive and engaging ways to enhance students' understanding and retention. Bamidele, (2023)
In Nigeria, the National Policy on Education emphasizes the importance of ICT in education and advocates for its integration at all levels of the educational system. However, the implementation of ICT in teaching and learning, particularly in public secondary schools, has been met*- with several challenges including inadequate infrastructure, lack of teacher training, and insufficient funding. Bamidele, (2023)
Chemistry is a branch of physical science that deals with the study of matter, its composition, structure, properties, and the changes it undergoes during chemical reactions. Often referred to as the central science, chemistry connects and overlaps with other fields of science such as physics, biology, environmental science, and geology. Adeshina (2021)
Matter and Its Properties: Chemistry focuses on understanding what matter is made of (atoms and molecules), how it behaves, and how it can be transformed.
Atoms and Molecules: Atoms are the basic building blocks of matter, and molecules are combinations of atoms bonded together. Chemistry explains how atoms bond and interact.
Chemical Reactions: A central focus in chemistry is the study of chemical reactions—how substances combine or break apart to form new substances, often involving energy changes.
States of Matter: Chemistry examines matter in its different physical states: solid, liquid, gas, and plasma, as well as transitions between these states.
Chemical Bond=Chemistry explores how atoms are held together in compounds through bonds such as ionic, covalent, and metallic bonds.
The Periodic Table: Elements are organized in the periodic table based on their atomic structure and properties, which helps predict their chemical behavior.
Applications of Chemistry: Chemistry plays a vital role in everyday life, including in medicine, agriculture, energy production, manufacturing, environmental protection, and more.
Organic Chemistry – Study of carbon-containing compounds
Inorganic Chemistry – Study of inorganic compounds (non-carbon based)
Physical Chemistry – Focuses on the physical properties of molecules
Analytical Chemistry – Involves identifying substances and their quantities
Biochemistry – Study of chemical processes in living organisms
Environmental Chemistry – Deals with chemical processes in the environment
Ilorin West Local Government Area (LGA) of Kwara State, being a major educational hub in North-Central Nigeria, provides a suitable context for examining the influence of ICT on Chemistry education. Understanding how ICT tools are being utilized and their impact on teaching and learning outcomes can inform stakeholders on how to improve science education in the region.
Statement of the Problem
Despite the recognized benefits of ICT in enhancing teaching and learning, many secondary schools in Nigeria still rely heavily on traditional teaching methods. In Chemistry, this has led to poor academic performance, low student engagement, and lack of practical exposure. In Ilorin West LGA, it remains unclear to what extent ICT has been integrated into Chemistry classrooms and how it affects teaching effectiveness and student learning outcomes. There is a need to investigate the actual impact of ICT on the teaching and learning of Chemistry in this area.
Purpose of the Study
The purpose of this study is to examine the impact of Information and Communication Technology (ICT) on the teaching and learning of Chemistry in selected secondary schools in Ilorin West LGA, Kwara State.
Objectives of the Study
The specific objectives of the study are to:
1. Assess the availability and use of ICT tools in teaching Chemistry.
2. Evaluate the impact of ICT on students’ academic performance in Chemistry.
3. Investigate the challenges teachers face in integrating ICT into Chemistry teaching.
4. Explore students’ attitudes towards the use of ICT in learning Chemistry.
1.5 Research Questions
1. What ICT tools are available and used in the teaching of Chemistry in secondary schools in Ilorin West LGA?
2. How does the use of ICT affect students’ academic performance in Chemistry?
3. What challenges do Chemistry teachers encounter in using ICT tools?
4. What are the students’ perceptions and attitudes towards ICT-based Chemistry learning?
Research Hypotheses
· H₀₁: There is no significant difference in academic performance between students taught with ICT tools and those taught using traditional methods.
· H₀₂: There is no significant relationship between the availability of ICT tools and their use in teaching Chemistry.
Significance of the Study
This study will be beneficial to:
· Teachers, by highlighting effective ICT tools and methods for improving their teaching.
· Students, by providing insights into how ICT can enhance their understanding and performance.
· School administrators, by identifying areas where ICT facilities and training are needed.
· Policy makers, by providing empirical data to support ICT integration policies in education.
Scope of the Study
This study is limited to selected public and private secondary schools in Ilorin West LGA, Kwara State. It focuses on the use of ICT in the teaching and learning of Chemistry at the senior secondary school level (SS1–SS3).


Definition of Terms
ICT (Information and Communication Technology): Tools and resources used for transmitting, storing, creating, sharing, or exchanging information.
Teaching: The act of imparting knowledge or instructing someone on how to do something.
Learning: The process of acquiring knowledge or skills through study, experience, or teaching.
Chemistry: A branch of science concerned with the properties, composition, and behavior of matter.
Secondary School: An educational institution for students typically aged 11 to 18, following primary school.


CHAPTER TWO
LITERATURE REVIEW
This chapter reviews relevant literature on the use of Information and Communication Technology (ICT) in the teaching and learning of Chemistry. It focuses on the conceptual framework, theoretical underpinning, empirical studies, and a review of related works on the impact of ICT in science education, particularly Chemistry.
Concept of Information and Communication Technology (ICT)
Information and Communication Technology (ICT) refers to all technologies used to handle telecommunications, broadcast media, audio-visual processing and transmission systems, intelligent building management systems, and network-based control and monitoring functions. In the context of education, ICT includes tools such as computers, interactive whiteboards, projectors, internet resources, digital simulations, and software applications that support teaching and learning processes. Ogunleye (2020)
UNESCO (2022) defines ICT as the range of technologies that are applied in the process of collecting, storing, editing, retrieving, and transfer of information in various forms. ICT serves as a catalyst that enhances the teaching-learning process, especially in science-related disciplines like Chemistry, which require experimentation, visualization, and application.
Information and Communication Technology (ICT) refers to a broad range of technological tools and resources used to create, store, manage, process, share, and exchange information. It encompasses both information technology (IT) — such as computers and software — and communication tools like the internet, mobile phones, email, radio, television, and other digital platforms.etc.).
Networks and Connectivity: Systems that enable communication and data exchange — including the internet, intranet, Wi-Fi, Bluetooth, and mobile networks.
Multimedia Tools: Audio-visual resources like videos, animations, simulations, and e-learning platforms that aid in interactive learning and communication.
Communication: Facilitates fast and efficient sharing of information (e.g., email, video conferencing, instant messaging).
Data Processing: Enables storage, organization, analysis, and retrieval of large amounts of data.
Learning & Teaching Aid: Supports digital classrooms, e-learning, online courses, and interactive tutorials.
Administrative Support: Enhances record keeping, scheduling, and performance tracking in schools and organizations.
Research and Development: Provides access to a wide array of digital resources and academic databases.
ICT is an augmented term for information technology (IT) which accentuates on the role of integrated communications (Murray, 2021) and the integration of telecommunications (telephone lines and wireless signals), computers and other necessary enterprise software (Foldoc, 2021. Singh (2021) defines ICT as a collection of technical devices and resources which are used to transmit, store and manage information; however, the utilization of ICT in the instructive process has been partitioned into two general classifications: ICT for education and ICT in education. ICT for education suggests the development of ICT particularly for teaching and learning purposes and ICT in education includes the adoption of general parts of ICT in the instructional process (Okoro & Ekpo, 2022).

ICT in education
The emergence of ICT has transformed the existence and activities of contemporary man particularly in the setting of globalization (Evey, Emmanuael, Joseph, Denis & Asinde, 2020). In recent times, there has been and extraordinary advocacy both nationally and internationally for the use of ICT in instructional and learning process (Okoro & Ekpo, 2022). The educational field has been influenced by ICT, which has explicitly influenced instructional process and research. Davis and Tearle, 2023 (as cited in Yusuf, 2022) believe that ICT has the strength to speed up, improve and extend aptitude reforms as it has the capacity to boost teaching by inspiring and engaging learners, and help schools reform by assisting schools in understanding financial and functional practices. Ashley (2021) reiterates that technology helps educators in preparing students for the real world setting and stresses that as our countries turn out to be progressively more technology dependent, it becomes significantly more essential that to be good citizens, students must figure out how to be well informed about ICT. The utilization of ICT in teaching is a pertinent and practical method for providing education to learners that will enrich them with the required abilities with regards to the world of work.
It offers a totally new and advanced learning environment for learners; consequently they acquire various aptitude sets in order to be fruitful and successful. Critical thinking, research and appraisal aptitudes are developing significantly as learners have expanding dimensions of information from a number of sources to deal with. The incorporation of ICT in instructional process is believed as a medium in which a number of methodologies and pedagogical theories might be implemented; however, ICT as a teaching aid is more difficult and multifaceted as it needs positive attitude from the educators (Salehi & Salehi, 2022).
CT in schools
ICT in schools gives a chance to instructors to change their practices by furnishing them with enhanced educational content and more powerful educating and learning techniques. ICT enhances the instructional process through the arrangement of interactive instructive materials that increase learner inspiration and encourage easy attainment of fundamental aptitudes. Utilization of different multimedia tools such as TV, recordings, videos and computers applications provides more challenging and attractive learning atmosphere for learners of any age (Haddad & Jurich, (2020). Furthermore, it enlarges the flexibility of communicating education with the aim that learners can get information on every occasion and from anyplace. It may affect the methodologies through which the learners are educated and how they learn, as the instructional processes are learner driven and they will therefore be prepared for effective learning and the quality of learning will be improved (Moore & Kearsley, 2023).
One more advantage of introducing ICT in schools is that the learners who do not have accessibility at homes may have the opportunity to utilize them in schools. It can be utilized as a learning device to give instructions to enhance the students learning and retention (Aslan & Dogdu, 2023). This technology motivates and conveys dynamism to the classroom and reduces time in learning. ICT can upgrade the nature of instruction by intensifying learner inspiration and instructor training, which are the establishments of higher order thinking aptitudes (Aslan & Dogdu, 2023).


Basically, ICT has changed the learning behavior where it has entered the classrooms to be a part of educating and learning process (Agrahari & Singh, 2023). It is considered to be the most effective  medium of mass communication, which has altered the instructional process in many ways. Poulter and Basford (2023) state that ICT is an instructing device and its potential for enhancing the quality and principles of students’ education is noteworthy. The ICT program is more viable than the conventional teaching approach in term of students’ achievement scores.

Teaching through ICT in chemistry

For effective integration of ICT in instructional process, it can be inferred that the factors that teachers’ attitudes, ICT competence, computer self-efficacy, professional development, teaching experience, education level, technical support, accessibility, leadership support, pressure to use technology, government policy regarding ICT education and technological characteristics positively affect teachers’ and administrators’ use of ICT in education (Ali, Haolader & Muhammad, 2023). Andoh (2022) conducted a study to review literature regarding factors influencing integration of ICT and found three levels of factors: (a) teacher-level, (b) school-level, and (c) system-level barriers. Teacher level hindrances comprise teachers’ incompetency of ICT use, lack of teacher self-confidence, lack of teacher professional and pedagogical training and lack of differentiated training programs. School-level hindrances include lack of specially designed infrastructure for ICT use, old or ineffectively maintenance of equipment, absence of appropriate instructive programming and software; poor accessibility to ICT, poor project related understanding, and lack of ICT mainstreaming into school’s policy. System level hindrances embrace unbending structure of conventional education systems, traditional appraisal, obstructive curricula and limited organizational structure. Knowing

the degree to which these hindrances influence people and organizations may help in deciding how to handle them (Andoh, 2022).

Safdar, Yousuf, Parveen and Behlol (2021) conducted an experimental study to identify the effectiveness of ICT in teaching mathematics at secondary level and they found that information and communication technology is very effective in teaching mathematics as compared to traditional teaching method. Ziden, Ismail, Spian, and Kumutha, (2021) carried out an experimental study and concluded that ICT has a positive affect on the academic accomplishment of students in science subjects. This study additionally endeavored to decide the distinctions of accomplishment between the female and male participants. The study found that male students showed better performance as compared to female students. Carrillo, Onofa and Ponce (2020) carried out an experimental study on information technology and students’ achievement and they found that ICT has a positive effect on the achievement scores in mathematics test, but failed to increase achievement scores in language test. Badeleh and Sheela (2021) inferred that generally to study chemistry, component based achievement, retention of learning and comprehension, ICT was more successful than the laboratory training model of teaching. Avinash and Shailja (2023) discovered that the ICT program is more compelling and effective than the conventional teaching approach in terms of students’ achievement scores in chemistry.
 Teaching and Learning of Chemistry
Chemistry is a core science subject that plays a vital role in scientific and technological advancement. It deals with the composition, structure, properties, and changes of matter. Effective teaching and learning of Chemistry demand both theoretical understanding and practical experience. However, many secondary schools in Nigeria struggle with inadequate laboratory facilities, poor teacher training, and lack of innovative teaching methods. These issues contribute to poor performance and low interest among students. ICT has the potential to bridge these gaps by making abstract concepts more concrete and accessible. Ogunleye (2022)
Teaching and learning of Chemistry refer to the processes through which educators deliver and students acquire knowledge, skills, and understanding of chemical concepts, principles, and applications. Chemistry, as a core science subject, plays a crucial role in preparing students for careers in medicine, engineering, environmental science, and other STEM fields.
Objectives of Teaching Chemistry
The main goals of teaching Chemistry at the secondary school level include: Helping students understand the nature and behavior of matter, Developing students’ practical skills through experiments, Enhancing critical thinking and problem-solving abilities, Encouraging scientific curiosity and innovation, Promoting awareness of the role of Chemistry in everyday life and in national development.
Methods of Teaching Chemistry
Lecture Method: Commonly used to explain theoretical concepts like atomic structure or chemical bonding.
Demonstration Method: Teachers perform experiments while students observe to understand concepts like reactions or gas evolution.
Practical/Experimental Method: Involves hands-on lab activities where students carry out experiments to reinforce classroom learning.
Discussion Method: Interactive sessions that allow students to share ideas and clarify misunderstandings.
ICT-Integrated Method: Use of multimedia tools, simulations, animations, and virtual labs to enhance conceptual understanding.
Challenges in Teaching and Learning Chemistry
Lack of laboratory facilities and chemicals, Inadequate teacher training and specialization, Poor student attitudes toward science, Limited use of ICT tools and teaching aids and Overcrowded classrooms and insufficient instructional time.
2.4 ICT Tools in Chemistry Education
Various ICT tools are used to enhance Chemistry teaching, including:
Multimedia Presentations (e.g., PowerPoint): Allow teachers to visually illustrate chemical reactions and processes.
Computer Simulations and Animations: Help students visualize complex concepts like molecular structures and chemical bonding.
Virtual Laboratories: Provide practical experiences where physical labs are inadequate.
Educational Software and Apps: Support problem-solving and self-paced learning.
Internet Resources: Provide access to videos, e-books, and interactive tutorials.
ICT tools (Information and Communication Technology tools) in Chemistry education refer to the digital devices, applications, and platforms that facilitate the teaching, learning, understanding, and assessment of chemical concepts. These tools make Chemistry more interactive, engaging, and accessible by presenting abstract ideas in visual and practical ways. Multimedia Presentations (e.g., PowerPoint, Prezi): Used to deliver lessons with text, images, animations, and videos, helping explain complex topics like molecular bonding or chemical reactions. Ogunleye (2022)
Interactive Whiteboards/Smart Boards:Allow teachers to display and manipulate chemical structures, equations, and simulations in real time during lessons. Simulation and Virtual Lab Software (e.g., ChemCollective, PhET): Provides virtual experiments and simulations that replicate laboratory procedures, especially useful where physical labs are limited.
Educational Videos and Animations (e.g., YouTube Edu, TED-Ed): Demonstrates real-world chemical phenomena, industrial processes, or lab techniques that may be difficult to perform in school labs. Chemistry Apps (e.g., Periodic Table apps, A-level Chemistry): Mobile tools for quick reference, quizzes, and interactive study of elements and chemical principles.
Computer-Aided Instruction (CAI):Includes software that offers tutorials, practice exercises, and immediate feedback for learners. Online Learning Platforms (e.g., Google Classroom, Moodle): Facilitate assignment submissions, quizzes, discussion forums, and teacher-student communication outside the classroom. Graphing and Data Analysis Software (e.g., Microsoft Excel, Logger Pro): Used to process experimental data, plot graphs, and interpret results in Chemistry practicals. 3D Molecular Modelling Tools (e.g., Avogadro, ChemSketch): Help students visualize and manipulate molecular structures, aiding in understanding spatial arrangements and bonding. Internet and Digital Libraries (e.g., ScienceDirect, ResearchGate):Provide access to scientific journals, textbooks, and up-to-date research in Chemistry. Studies have shown that the use of ICT increases students’ engagement, motivation, and academic achievement in science subjects.
These findings consistently indicate a positive correlation between ICT use and improved student performance, though challenges such as poor infrastructure and lack of training remain prevalent.
Challenges to ICT Integration in Chemistry Education
Despite its benefits, ICT integration in Nigerian secondary schools faces several constraints:
Inadequate Infrastructure: Many schools lack computers, internet access, and power supply.
Limited Teacher Training: Teachers are often not trained in using ICT tools effectively.
High Cost of ICT Tools: The cost of procuring and maintaining ICT facilities is high.
Resistance to Change: Some teachers prefer traditional teaching methods due to familiarity or lack of confidence in using technology.
Summary of Literature Review
The review reveals that ICT has a transformative impact on the teaching and learning of Chemistry, enhancing student engagement, understanding, and academic performance. However, the extent of its application is limited by infrastructural, financial, and human resource challenges. This study seeks to examine the specific context of Ilorin West LGA to determine the level of ICT integration in Chemistry education and identify areas for improvement.


CHAPTER THREE
RESEARCH METHODOLOGY
This chapter outlines the methods and procedures used in carrying out the study. It includes the research design, population, sample and sampling technique, research instrument, validity and reliability of the instrument, method of data collection, and method of data analysis.
Research Design
This study adopted a descriptive survey research design. This design is appropriate because it allows for the collection of data from a large number of respondents on the current status, opinions, and practices concerning the use of ICT in the teaching and learning of Chemistry. It helps in describing and interpreting the existing conditions without manipulating any variables.
Population of the Study
The population of this study comprises all Chemistry teachers and senior secondary school students (SS1–SS3) in public and private secondary schools in Ilorin West Local Government Area, Kwara State. This LGA is chosen because of its educational relevance and the availability of secondary schools with varying levels of ICT adoption.
Sample and Sampling Technique
A stratified random sampling technique was used to select the sample for the study. Schools were stratified based on ownership (public and private), and a total of 10 secondary schools were randomly selected. From each school, one Chemistry teacher and 20 senior secondary school students were selected, giving a total of 10 teachers and 200 students.
Research Instrument
The main instrument used for data collection was a structured questionnaire titled:
"ICT and Chemistry Education Questionnaire (ICCEQ)."
The questionnaire was divided into two sections:
· Section A: Demographic information (gender, age, school type, class level, etc.).
· Section B: Items related to availability and use of ICT tools, impact on performance, challenges of ICT integration, and students’ attitudes toward ICT in Chemistry.
The questionnaire contained Likert-type scale items (Strongly Agree to Strongly Disagree) to elicit respondents' opinions.
Validity of the Instrument
The instrument was subjected to content and face validation by experts in Science Education and Educational Technology from the Kwara State College of Education and the University of Ilorin. Their corrections and suggestions were incorporated to improve clarity and relevance.
Reliability of the Instrument
To determine the reliability of the instrument, a pilot study was conducted in two secondary schools not included in the main sample. The responses were analyzed using Cronbach’s Alpha, and the reliability coefficient obtained was 0.82, indicating a high level of internal consistency.
Method of Data Collection
The researcher personally visited the selected schools to administer the questionnaires with the help of two trained research assistants. Adequate instructions were given to the respondents to ensure honest and complete responses. The completed questionnaires were retrieved immediately after filling to ensure a high return rate.
Method of Data Analysis
Data collected were analyzed using descriptive statistics (mean, frequency, and percentage) to answer the research questions. Inferential statistics, particularly the Chi-square test and t-test, were used to test the research hypotheses at a 0.05 level of significance using SPSS software.


CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.1 Introduction
This chapter presents the analysis of data collected through questionnaires administered to Chemistry teachers and students in selected secondary schools in Ilorin West LGA, Kwara State. The analysis is organized to answer the research questions and test the hypotheses stated in Chapter One. Descriptive statistics such as frequency counts, percentages, and mean scores are used to interpret the data, while inferential statistics are applied to test hypotheses at a 0.05 level of significance.
4.2 Demographic Characteristics of Respondents
Table 4.1: Gender Distribution of Respondents
	Gender
	Teachers (n=10)
	%
	Students (n=200)
	%

	Male
	6
	60%
	110
	55%

	Female
	4
	40%
	90
	45%


Interpretation: The sample includes more male respondents than female among both teachers and students.


4.3 Answers to Research Questions
Research Question 1: What ICT tools are available and used in the teaching of Chemistry in secondary schools in Ilorin West LGA?
Table 4.2: Availability and Use of ICT Tools
	ICT Tool
	Available (%)
	Used Frequently (%)

	Computers
	85%
	60%

	Projectors
	50%
	30%

	Internet Access
	40%
	25%

	Chemistry Simulations
	20%
	10%

	Interactive Whiteboards
	10%
	5%


Interpretation: While some ICT tools such as computers are widely available, more advanced tools like simulations and whiteboards are underutilized.
Research Question 2: How does the use of ICT affect students’ academic performance in Chemistry?
Table 4.3: Students' Perception of ICT Impact on Performance
	Statement
	SA (%)
	A (%)
	D (%)
	SD (%)

	ICT makes Chemistry lessons more interesting
	60
	30
	5
	5

	ICT helps me understand abstract concepts better
	50
	35
	10
	5

	ICT has improved my performance in Chemistry
	45
	40
	10
	5


Interpretation: A majority of students agree that ICT has a positive effect on their understanding and performance in Chemistry.
Research Question 3: What challenges do Chemistry teachers encounter in using ICT tools?
Table 4.4: Challenges Faced by Teachers
	Challenge
	Frequency
	Percentage

	Lack of ICT training
	7
	70%

	Inadequate ICT facilities
	8
	80%

	Poor power supply
	9
	90%

	Lack of internet connectivity
	6
	60%


Interpretation: Most teachers face challenges such as lack of training, poor infrastructure, and unreliable power supply, hindering effective ICT integration.
Research Question 4: What are the students’ perceptions and attitudes toward ICT-based Chemistry learning?
Table 4.5: Students’ Attitudes Toward ICT in Chemistry
	Statement
	SA (%)
	A (%)
	D (%)
	SD (%)

	I enjoy using ICT tools in learning Chemistry
	55
	30
	10
	5

	ICT should be used more frequently in Chemistry class
	60
	25
	10
	5

	ICT tools make Chemistry less difficult to understand
	50
	35
	10
	5


Interpretation: Students have a positive attitude towards the use of ICT in Chemistry learning.
4.4 Test of Hypotheses
Hypothesis One: There is no significant difference in academic performance between students taught with ICT tools and those taught using traditional methods.
Table 4.6: Independent Samples t-test
	Group
	N
	Mean Score
	Std. Dev.
	t-value
	p-value

	ICT-Based Teaching
	100
	68.5
	8.2
	3.75
	0.001

	Traditional Method
	100
	61.2
	9.1
	
	


Decision: Since p = 0.001 < 0.05, we reject the null hypothesis.
Interpretation: There is a significant difference in academic performance, favoring students taught with ICT tools.
Hypothesis Two: There is no significant relationship between the availability of ICT tools and their use in teaching Chemistry.
Table 4.7: Chi-square Test
	Variables
	χ² value
	df
	p-value

	Availability vs Use of ICT
	12.67
	4
	0.014


Decision: Since p = 0.014 < 0.05, we reject the null hypothesis.
Interpretation: There is a significant relationship between the availability and actual use of ICT tools in Chemistry teaching.
Discussion of Findings	
Computers are the most available and frequently used ICT tools, while simulations and interactive whiteboards are rarely used.  ICT use positively influences students' understanding and academic performance in Chemistry Teachers face challenges including poor infrastructure, lack of training, and inadequate support. Students have positive attitudes towards ICT-based learning. Hypothesis tests revealed significant differences and relationships supporting ICT's impact on learning outcomes.


CHAPTER FIVE: 
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 Summary of the Study
This study examined the impact of Information and Communication Technology (ICT) on the teaching and learning of Chemistry in secondary schools in Ilorin West Local Government Area, Kwara State. The main objective was to investigate the availability and use of ICT tools in Chemistry education, determine their influence on students’ academic performance, assess students' attitudes towards ICT-based learning, and identify challenges faced by teachers in integrating ICT.
A descriptive survey design was adopted for the study. The sample consisted of 10 Chemistry teachers and 200 senior secondary school students selected from 10 secondary schools using stratified random sampling. Data were collected through a structured questionnaire and analyzed using both descriptive and inferential statistics.
Key findings of the study include:
· Computers are the most available and frequently used ICT tools, while more advanced tools like simulations and interactive whiteboards are rarely available or used.
· Students taught with ICT tools demonstrated higher academic performance compared to those taught using traditional methods.
· Students showed a highly positive attitude toward ICT integration in Chemistry learning.
· Teachers reported significant challenges such as inadequate infrastructure, poor electricity supply, lack of training, and limited internet connectivity.
· There is a significant relationship between the availability and use of ICT tools in Chemistry classrooms.
5.2 Conclusion
The study concluded that ICT plays a crucial role in improving the quality of Chemistry education in secondary schools. The use of ICT tools enhances students' engagement, understanding of abstract concepts, and academic performance. Despite the challenges associated with infrastructure and teacher preparedness, the positive impact of ICT on teaching and learning outcomes cannot be overemphasized.
Therefore, for Chemistry education to be more effective and enjoyable in Ilorin West LGA, the integration of ICT must be improved through strategic investment, policy implementation, and capacity-building for teachers.

5.3 Recommendations
Based on the findings of this study, the following recommendations are made:
1. Provision of Adequate ICT Facilities: Government and school authorities should ensure the availability of ICT tools such as projectors, simulations, interactive whiteboards, and internet-enabled computers in all secondary schools.
2. Teacher Training and Professional Development: Teachers should be regularly trained on the use of ICT in teaching Chemistry to build their confidence and competence in technology-enhanced instruction.
3. Improved Infrastructure: Stable electricity supply and internet connectivity should be prioritized to support the effective use of ICT in schools.
4. Curriculum Integration: ICT should be fully integrated into the Chemistry curriculum, with clear guidelines on how and when to use specific tools for teaching various concepts.
5. Public-Private Partnerships: Schools should partner with ICT firms, NGOs, and other stakeholders to support the provision and maintenance of ICT equipment.
6. Monitoring and Evaluation: Educational authorities should monitor and evaluate the use of ICT in schools regularly to ensure it aligns with national education goals.
5.4 Suggestions for Further Studiesl
· Future research could focus on the long-term impact of ICT integration on students’ performance in Chemistry across multiple LGAs or states.
· Studies can also explore the comparative effectiveness of different ICT tools (e.g., simulations vs. videos) in enhancing Chemistry instruction.
· Another useful area of study would be teachers’ pedagogical beliefs and how they influence ICT adoption in science education.
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QUESTIONNAIRE FOR TEACHERS AND STUDENTS
Section A: Demographic Information
(Please tick (✓) the appropriate option)
1. Gender:
☐ Male
☐ Female
2. Status:
☐ Student
☐ Teacher
3. For Teachers:
a. Qualification:
☐ NCE ☐ B.Ed ☐ B.Sc + PGDE ☐ M.Ed ☐ Others (specify): ____________
b. Years of Teaching Experience:
☐ 1–5 years ☐ 6–10 years ☐ 11–15 years ☐ Above 15 years
4. For Students:
a. Class:
☐ SS1 ☐ SS2 ☐ SS3
Section B: Availability of ICT Facilities
(Tick the appropriate box: Strongly Agree = SA, Agree = A, Disagree = D, Strongly Disagree = SD)
	S/N
	Statement
	SA
	A
	D
	SD

	1.
	Computers are available in my school for teaching Chemistry.
	
	
	
	

	2.
	My school has internet access for educational use.
	
	
	
	

	3.
	Projectors and interactive boards are available for Chemistry lessons.
	
	
	
	

	4.
	Simulation software or virtual labs are used in teaching Chemistry.
	
	
	
	



Section C: Usage of ICT in Teaching and Learning
	S/N
	Statement
	SA
	A
	D
	SD

	5.
	Teachers use computers and projectors during Chemistry lessons.
	
	
	
	

	6.
	I often use mobile phones or computers to search Chemistry topics.
	
	
	
	

	7.
	Teachers use videos or animations to explain Chemistry concepts.
	
	
	
	

	8.
	ICT tools help make Chemistry topics more understandable.
	
	
	
	



Section D: Impact of ICT on Students’ Performance
	S/N
	Statement
	SA
	A
	D
	SD

	9.
	The use of ICT has improved my understanding of Chemistry topics.
	
	
	
	

	10.
	ICT helps me learn Chemistry at my own pace.
	
	
	
	

	11.
	I perform better in Chemistry when ICT tools are used in class.
	
	
	
	

	12.
	ICT makes Chemistry lessons more interesting and engaging.
	
	
	
	



Section E: Challenges in ICT Integration
	S/N
	Statement
	SA
	A
	D
	SD

	13.
	Lack of electricity disrupts the use of ICT in class.
	
	
	
	

	14.
	There are not enough ICT tools for all students.
	
	
	
	

	15.
	Teachers are not well trained to use ICT in Chemistry teaching.
	
	
	
	

	16.
	ICT tools are difficult to maintain or repair in my school.
	
	
	
	



[bookmark: _GoBack]
