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ABSTRACT
Chemistry as a scientific discipline is essential in the areas of medicine, clothing, housing, oil exploration, food production, and storage. This implies that the knowledge and skills acquired from chemistry help man in exploring their daily life activities solve problems in their natural environment, and contribute to the community and national development. This can be fastened and transmitted to the technological world through ICT. The use of ICT in education (and chemistry in particular) can improve the quality of learning by proving the acquisition of fundamental skills, improving motivation and engagement, and bolstering teachers' continuing education. Therefore, integrating ICT into chemistry learning will promote meaningful learning and enhance teachers’ pedagogical activities through collaborative, interactive, and engaging content. The research investigates the limitation in ICT use in the teaching and learning of chemistry. Three research questions and hypotheses were formulated and tested for the study. Descriptive survey research is employed for the study. Structured questionnaire was used in eliciting response from the respondents. Average Weighted Response was used for analyzing research question while chi-square was used analyzing the research hypotheses. The finding shows that; all the research questions and hypotheses tested shows significant influence. Based on the findings, it is recommended among others that the over-dependence of educational institutions on government for everything has limited institutions’ ability to partner with the private sector or seek alternative funding sources for ICT educational initiatives. There should also be resistance to change from traditional pedagogical methods to more innovative, technology-based teaching and learning methods, by both students and teachers is another area that needs to be corrected. 
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CHAPTER ONE
INTRODUCTION
Background to the Study
Globally, the importance of information and communication technology (ICT) in education has continued to increase. This has called on the different governments of the world to appreciate the application of ICT in education delivery. This is because using ICT in the educational sector could go a long way to achieving the objectives of teaching and learning even outside the physical classroom. The notion of teaching and learning is a process that enables students to attain learning goals by obtaining the information, attitude, and skills essential for personal, community, and national growth via diverse experiences.. Therefore, in teaching and learning, the students are engaged in activities to acquire, understand and apply what is taught or what they have experienced. Hence, for teaching chemistry to be effective, learning must be accomplished through practice, which the use of ICT can enhance (Chittleborough, 2014; Sadykov & Čtrnáctová, 2019).
Chemistry is a natural science subject central to technological breakthroughs and national development. Chemistry studies matter, including its characteristics, structure, and composition; how it develops and interacts with energy (Ellis & Robb, 2021). Chemistry is a science subject that links all other sciences and provides the major workforce needs of a nation. Its applications can be seen daily (Odukwe & Nwafor, 2022). Chemistry as a scientific discipline is essential in the areas of medicine, clothing, housing, oil exploration, food production, and storage. This implies that the knowledge and skills acquired from chemistry help man in exploring their daily life activities solve problems in their natural environment, and contribute to the community and national development. This can be fastened and transmitted to the technological world through ICT. The use of ICT in education (and chemistry in particular) can improve the quality of learning by proving the acquisition of fundamental skills, improving motivation and engagement, and bolstering teachers' continuing education (Bortnik et al., 2017; Chittleborough, 2014; Gambari et al., 2016; Meesuk & Srisawasdi, 2014; Ratamun & Osman, 2018). Therefore, integrating ICT into chemistry learning will promote meaningful learning and enhance teachers’ pedagogical activities through collaborative, interactive, and engaging content.
For this reason, ICT in chemistry plays a key role in concretizing learning and invaluably increasing students’ achievement in the subject. This is in line with the findings of Olanrewaju et al. (2016) that the use of ICT as an instructional tool significantly improves students’ achievement in chemistry. However, a study by Njelita and Emendu (2015) showed that chemistry teachers in Nigeria do not use ICT in teaching the subject. Hence, the need for chemistry teachers to optimize the use of ICT in chemistry curriculum delivery. One of the purposes of the chemistry curriculum is to cultivate a fair degree of competence in ICT applications that will foster entrepreneurial abilities. In addition, globalization, information/communication technology, and entrepreneurship were selected as the three most significant problems impacting the growth of countries throughout the globe and influencing the world of knowledge today (Federal Ministry of Education, 2009). This implies that the government of Nigeria has joined the counties of the world in their quest for an ICT-based education. Correspondingly, the government of Anambra State, Nigeria, in the year 2013, under the leadership of his excellency Mr. Peter Obi, embarked on the distribution of ICT facilities to government-owned secondary schools towards achieving the desire to integrate ICT in teaching and learning. However, successive governments have not followed up regarding ICT's provision, maintenance, and adequacy in teaching and learning, which could invariably affect its application in chemistry curriculum delivery.
The effective application of ICT in chemistry instruction has the potential to ensure and enhance students’ performance, interaction, collaboration, and communication/ sharing of information all over the world. ICT refers to technologies used in gathering, accessing, storing, and communicating information. ICT is the abbreviation for computers, software networks, satellite communications, and associated technologies that enable people to access and exchange information and knowledge in many formats (Ghavifekr & Rosdy, 2015). ICT is a technology used to access, collect, process, modify, display, and transmit information (Ademiluyi, 2019). This suggests that ICT entails the generation, processing, gathering, storage, transmission, presentation, and use of information by humans and machines, a need in the education sector. ICT refers to all digital equipment or tools, contents, forums, resources, and applications that may be utilized to attain teaching and learning objectives, increase access to and reach of resources, develop capabilities, and administer educational systems (Federal Republic of Nigeria, 2012).
Consequently, ICT includes hardware devices and software applications, the internet, communication devices, interactive forums, interactive digital material, and learning management systems, among others. Consequently, the importance of ICT in the education field cannot be emphasized. Therefore, Oke (2013) and Oyebanji (2013) acknowledged the significance of information and communication technologies in the educational sector as it can be used to achieve educational objectives, improve the quality of learning, advance teachers' professional development, and increase students' self-efficacy and their ability to learn independently.
The use of ICT in learning and instruction relies on two factors: students' familiarity with the technology and the teacher's use of it to enhance the quality of education (Oke, 2013). The use of ICT in education can be influenced by both external and internal factors, respectively (Al-Ruz & Khasawneh, 2011; Lin et al., 2012). Insufficient time for course design, access to computers and software, poor technical help, and lack of administrative support are external constraints (Al-Ruz & Khasawneh, 2011). Internal factors influencing the usage of ICT in education include instructors' beliefs, confidence, and attitude toward ICT (Lin et al., 2012). Kwache (2017) argued that ICT might speed up and improve students' writing, basic reading, and comprehension abilities. In addition, Azeez (2018) argued that there is a correlation between students' ICT use and their academic achievement.
Literature beyond the scope of this research has identified various obstacles to the efficient use of ICT in learning and instruction. For instance, according to Ofodu (2017) and Oyebanji (2013), some challenges include irregular power supply, teachers’ incompetency, and inadequate funds, among others. Tapera and Kujeke (2019) in their study asserted that extrinsic and intrinsic obstacles/barriers are possible challenges faced by lecturers in teaching chemistry using ICT in higher institutions of learning. Extrinsic hurdles include poor access to ICT resources, time restrictions, insufficient technical assistance, and lack of training, while internal barriers include lack of competence, attitudes toward usage, unwillingness to change, and personal convictions. The use of ICT among students can be seen in all aspects of life and helps to ensure that students work independently and effectively (Aladesusi & Akindiya, 2021; Obielodan et al., 2021; Soltura, 2022). 
Statement of the Problem
Despite the potential of ICT tools to enhance chemistry learning their implementations in classrooms faces various limitations. This limitation can hinder students understanding, engagement, and overall learning experience while ICT offers numerous benefits in chemistry education, there are indeed areas where limitations become apparent.
This research aims to investigate and analyze the key limitations of ICT tools in teaching chemistry focusing on:
Hands on Activities and Practical Labs: Development laboratory skills: certain practical skills like using glass were conducting precise measurements, and observing reactions first hand cannot be replaced solely by simulations or virtual labs.
Assessing Higher Order thinking skills Evaluating creativity & Originality: Assessing how students apply their knowledge creatively through projects experiments or interpretation might be less accurately done through solely ICT based methods, multi-step challenges that require critical thinking might be better suited for traditional methods like pen and paper exercises.
Addressing individual Learning styles and needs: Catering to diverse learners: Not all learner’s learn effectively through screen based formats. Some might benefit more from kinesthetic tactile, or social learning opportunities that ICT tools might not fully provide. Limitation for students with disunities is crucial. Not all ICT tools may be accessible or adaptable for all learners.
Distraction and Multi-tasking: ICT tools can introduce distraction and temptation for multitasking; potentially detracting from focused learning and engagement. Overdependence can make learning process venerable to technical issues, potential hindering and causing frustration.
Purpose of a Study 
The main purpose of this study is to investigate the limitations of ICT tools in teaching chemistry in secondary school in Ilorin west LGA, Kwara state. Specifically, the research will
1. To investigate how these limitations vary depending on factors like teacher training, available resources, school infrastructure, and student learning styles.
2. To assess the potential negative impacts of teacher training, available resources, school infrastructure, and student learning styles on student learning outcomes, engagement, and overall educational experience.
3. To appropriately proffer solution to the identified challenges.
Research Questions
The following research questions were formulated;
1. How do factors like teachers training, available resources and school infrastructure causes limitation in ICT use in teaching chemistry.
2. Does the negative effects of teacher training, available resources, school infrastructure, and student learning styles has any impacts on students learning outcomes and overall educational experiences.
3. What are the strategies that will be used to reduce the teacher training, available resources, school infrastructure, and student learning styles effect on ICT?
Research Hypotheses
H01:	There is no significant effect on the mean response of teachers’ attitude towards the use of ICT tools for teaching chemistry in secondary schools based on gender.
H02:	There is no significant effect on the mean response of teachers’ on the constraints towards the use of ICT tools for teaching chemistry in secondary schools based on years of experience.
H03:	There is no significant effect on the mean response of teachers’ on the strategies that will improve teachers’ attitude towards the use of ICT tools for teaching chemistry in secondary schools based on qualification
[bookmark: _Toc479249499]Delimitation of the Study
This study sought to find out limitation of ICT tools as a medium of teaching chemistry school in Ilorin west local government area, Kwara state. The study shall be restricted to all the chemistry teachers. The research explored the limitation ICT use in chemistry teaching such as online resources could have on the performance of the students. The research work shall be delimited to chemistry teachers in Ilorin West LGA, Kwara state.
[bookmark: _Toc479249500]Significance of the Study
Finding from this research will benefit the following people. Secondary school administrators may use this information as a starting point to evaluate their institutions' strengths and shortcomings to offer the ICT resources required to enhance teaching and learning in their institutions.
Teachers, school administrators, supervisors, the government, and other stakeholders may also get knowledge on the issues that prevent the supply and use of ICT facilities as well as solutions to these problems.
The finding will raise awareness to support school administration's decision-making process on use of ICT in teaching and learning and provide a justification for the need for allowing STM teachers to attend professional development workshops and seminars. It will provide valuable information for those engaged in education sector development programs, especially to improve the quality of education.
Operational Definition of Terms
Information: Fact or details that tell the recipient about a situation subject circumstances. 
Communication: The transfer or transmission of facts, thoughts, ideas or instructions to learner.
ICTs: ICTs indicate the use of different digital communication and technologies in the field of education. It covers every aspect of educational technology which are used in education to make the teaching faster and learning easier.
Teachers: In the present study, teachers refer to the teaching personnel teaching at any level of education. In this study it is delimited to the teachers in secondary school. 
Teaching-Learning: Teaching-learning process refers to the formal mode of interaction between teachers and students in a suitable atmosphere
Chemistry: this is the science that deals with the properties, composition and structure of substances.
Limitation: a legally specified period beyond which an action may be defeated or properties right does not continue.
Online classes: an online classes is a course conducted over the internet with the use of ICT
Technology: Scientific knowledge used in practical ways.
Utilization:  this is an action of making practical and effective use of something.
Subject competence: The belief by a teacher that he has the required skill and knowledge in a particular subject.
Self-efficacy: The belief by a teacher that he has the capability to perform a particular task.

















CHAPTER TWO
LITERATURE REVIEW
The review of related literature for this study shall be discussed based on the following subheading:
· Overview of the Concept of Information and Communication Technologies
· Types of Information and Communication Technology (1CT) Gadgets
· ICT in the Teaching of Chemistry
· Challenges  Associated  with  Availability  and  Utilization  of  ICT  for  Teaching  and  Learning  Chemistry in  Secondary Schools
· Impact of ICT in Education
· Appraisal of the Literature Reviewed

Overview of the Concept of Information and Communication Technologies
ICT refers to the hardware, software, networks and media for the collection, storage, processing, transmission and presentation of information (voice, data, text, and images), as well related services. They are seen as technologies used to transmit, control and store data by electronic means and include e-mail, SMS text messaging, video chat (e.g., Skype), and online social media (e.g., Face book, mixit, whatsaap, one note, flip grid, Google classroom among others) and also includes all the different computing devices (e.g., laptop, desktops and smart phones) that carry out a wide range of communication and information functions (Adomi & Kpangban, 2010). According to Amalu (2015) all these electronic tools constitute the Information and communication technologies (ICTs) and are used to convey, manipulate and store information for effective teaching and learning in secondary schools.
Undoubtedly Bashire and Dare (2013) stated that ICT has influenced positively on the quality and quantity of teaching, learning and research in our educational system. In precise terms, ICT has the potential of accelerating, deepening, enriching, motivating and engaging students in learning. It can make the educational system more effective and efficient, thereby engendering the utilization of various tools to enhance and facilitate teaching, learning and overall implementation of educational planning policies in secondary schools. 
ICT is an acronym for information and communication technology and encompasses all devices used for communication, processing and retrieving of data. Nwankwoala (2010) defines it as an extension term for information technology (IT) which emphasizes the role of unified communications and the integration of telecommunications (telephone lines, and wireless signals), computers as well as necessary enterprise software, middleware, storage and audio.
According to Egomo, Enyi, and Tah (2012) information and communication technology (ICT) is the combinations of the computer and telecommunications. To him however, ICT encompasses; the whole range of electronic technologies, such as word processor, telex computer (Hardware and software) and telecommunication machines that are used in electronic offices for information acquisition processing management and dissemination respectively. Castro Sanchez and Aleman (2011) further posited that we are in “a Global Marketplace of Information”, where the flow of information and communication no longer respects boundaries, no matter the location of individuals that are involved. Based on the above statements, the new information era is driven by computers and satellites technologies that has globalization or globalize communication. To him, there is an emerging new world order, in which the development of the developing countries like Nigeria can be an integral part, only if they position themselves to hold the access of information equipment acquisition message packaging and transfer worldwide, via the very famous worldwide web (www).
Ejinwa, (2018) defined ICT as the handling and processing of information (text, images, graphs, instruction, etc.) for use, by means of electronic and communication devices such as computers, cameras, telephone. Similarly, Hornby (2015) also defined ICT as electronic or computerized devices, assisted by human and interactive materials that can be used for a wide range of teaching and learning as well as for personal use. From these definitions, ICT could be defined as processing and sharing of information using all kinds of technologies for the manipulation and communication of information (Ike, 2014).
Types of Information and Communication Technology (1CT) Gadgets
There are various types of Information and Communication Technologies (ICT) that are known to man and that are very much available to today’s users which can also be used to enhance teaching and learning. Some of the basic ones according to Kuyoro et al, (2012) are as follows:
· Cybernetics: These arc Cyber-cafes, which arc basically for internet surfing or browsing.
· Cable 'Television: This is used for the watching of various channels, via the audio and visual display Units (Example: CTL, DSTV, Hi-TV, Go-TV and so on).
· CellPhones: These are smaller mobile Phones that have multiple channels or access to networks. Example: The General Systems Mobile (G.S.M) Phones, which is our individual phones for both commercial and personal usage.
· Interactive Television: This is for wider business coverage and discussion, via the audio-visual units (Example: The Pay TV or video conferencing, which is being used by bigger firms like; shell, mobile, and chevron, to mention but a few).
· Fibre Optics: This is a device being placed around any particular environs, in order to boost the internet Service, Providers around that specific geographical area.
· Communications Satellites: This is referring to the Direct Broadcasting Satellites (DBS). Also, they are very sophisticated device that is being placed in the Sky or that is being sent to the outer space (Galaxy); in order to assist researchers’ bigger companies and government establishments in their research and development sectors, and thereby stop or reduce drastically various disasters, war or threats in all ramifications of life (Example Nigeria SAT-1 OR NIGCOMSAT-1
· General Computer Networks: This is basically for the linking of two or more Computers together, via cables. Example: The Electronic Mails.
· Projector Machine: This is an electronic device that is capable of making us view what is inside a computer for presentation purposes on a while Clothe, Board or Larger Screens as the case may be.
· Education Software: This is basically geared-towards boosting the educational sectors.
It is very important to recognize the role of the teacher for proper and effective use of ICT in the teaching and learning process. So long as the teacher owes the sole responsibility of implementing curriculum at the classroom level, utmost concern must be given to the teachers’ ability, skill, knowledge, resourcefulness and competence as to instill the right attitude, knowledge and skills to the students.
It is therefore not surprising that the capacity for the application of ICT in teaching and overall administrative processes has become one of the internationally recognized aspects to determine not only the quality of higher education in the state but also its development sustainability. It is for this reason that teaching and research have been acclaimed as the control function of the education sector of which secondary schools are not exception. It is with regards to this quality prospect that Amuche (2015) stated that ICT facilitates teaching and learning, enhances global development partners in the provision of trainings and distribution of learning materials. He stressed that school administrators should adopt the use of ICT in the teaching and learning to equip both teachers and students with scientific knowledge and skills required for workplace. Williams (2010) noted that most administrative and academic transaction like student registration, students’ data, fees payment and students record processes are now online. Currently ICT is not available in most of the secondary schools and are also not properly used and maintained. Therefore, the quality of information available to users both the staffs and students need further examination. Ighofivwioni (2014) stated that school administrators need to use internet to upgrade the school curriculum and search for current educational policies and practices, teachers need to turn to the internet source for current and relevant information to support their lessons and improve their pedagogy and students also need to make use of the internet to discover new concepts, learn on their own and improve upon whatever they have been taught by their teachers.
ICT in the Teaching of Chemistry
Globally, the importance of information and communication technology (ICT) in education has continued to increase. This has called on the different governments of the world to appreciate the application of ICT in education delivery. This is because using ICT in the educational sector could go a long way to achieving the objectives of teaching and learning even outside the physical classroom. The notion of teaching and learning is a process that enables students to attain learning goals by obtaining the information, attitude, and skills essential for personal, community, and national growth via diverse experiences.. Therefore, in teaching and learning, the students are engaged in activities to acquire, understand and apply what is taught or what they have experienced. Hence, for teaching chemistry to be effective, learning must be accomplished through practice, which the use of ICT can enhance (Chittleborough, 2014; Sadykov & Čtrnáctová, 2019).
Chemistry is a natural science subject central to technological breakthroughs and national development. Chemistry studies matter, including its characteristics, structure, and composition; how it develops and interacts with energy (Ellis & Robb, 2021). Chemistry is a science subject that links all other sciences and provides the major workforce needs of a nation. Its applications can be seen daily (Odukwe & Nwafor, 2022). Chemistry as a scientific discipline is essential in the areas of medicine, clothing, housing, oil exploration, food production, and storage. This implies that the knowledge and skills acquired from chemistry help man in exploring their daily life activities solve problems in their natural environment, and contribute to the community and national development. This can be fastened and transmitted to the technological world through ICT. The use of ICT in education (and chemistry in particular) can improve the quality of learning by proving the acquisition of fundamental skills, improving motivation and engagement, and bolstering teachers' continuing education (Bortnik et al., 2017; Chittleborough, 2014; Gambari et al., 2016; Meesuk & Srisawasdi, 2014; Ratamun & Osman, 2018). Therefore, integrating ICT into chemistry learning will promote meaningful learning and enhance teachers’ pedagogical activities through collaborative, interactive, and engaging content.
[bookmark: page3]For this reason, ICT in chemistry plays a key role in concretizing learning and invaluably increasing students’ achievement in the subject. This is in line with the findings of Olanrewaju et al. (2016) that the use of ICT as an instructional tool significantly improves students’ achievement in chemistry. However, a study by Njelita and Emendu (2015) showed that chemistry teachers in Nigeria do not use ICT in teaching the subject. Hence, the need for chemistry teachers to optimize the use of ICT in chemistry curriculum delivery. One of the purposes of the chemistry curriculum is to cultivate a fair degree of competence in ICT applications that will foster entrepreneurial abilities. In addition, globalization, information/communication technology, and entrepreneurship were selected as the three most significant problems impacting the growth of countries throughout the globe and influencing the world of knowledge today (Federal Ministry of Education, 2009). This implies that the government of Nigeria has joined the counties of the world in their quest for an ICT-based education. Correspondingly, the government of Anambra State, Nigeria, in the year 2013, under the leadership of his excellency Mr. Peter Obi, embarked on the distribution of ICT facilities to government-owned secondary schools towards achieving the desire to integrate ICT in teaching and learning. However, successive governments have not followed up regarding ICT's provision, maintenance, and adequacy in teaching and learning, which could invariably affect its application in chemistry curriculum delivery.
The effective application of ICT in chemistry instruction has the potential to ensure and enhance students’ performance, interaction, collaboration, and communication/ sharing of information all over the world. ICT refers to technologies used in gathering, accessing, storing, and communicating information. ICT is the abbreviation for computers, software networks, satellite communications, and associated technologies that enable people to access and exchange information and knowledge in many formats (Ghavifekr & Rosdy, 2015). ICT is a technology used to access, collect, process, modify, display, and transmit information (Ademiluyi, 2019). This suggests that ICT entails the generation, processing, gathering, storage, transmission, presentation, and use of information by humans and machines, a need in the education sector. ICT refers to all digital equipment or tools, contents, forums, resources, and applications that may be utilized to attain teaching and learning objectives, increase access to and reach of resources, develop capabilities, and administer educational systems (Federal Republic of Nigeria, 2012).
Consequently, ICT includes hardware devices and software applications, the internet, communication devices, interactive forums, interactive digital material, and learning management systems, among others. Consequently, the importance of ICT in the education field cannot be emphasized. Therefore, Oke (2013) and Oyebanji (2013) acknowledged the significance of information and communication technologies in the educational sector as it can be used to achieve educational objectives, improve the quality of learning, advance teachers' professional development, and increase students' self-efficacy and their ability to learn independently.
The use of ICT in learning and instruction relies on two factors: students' familiarity with the technology and the teacher's use of it to enhance the quality of education (Oke, 2013). The use of ICT in education can be influenced by both external and internal factors, respectively (Al-Ruz & Khasawneh, 2011; Lin et al., 2012). Insufficient time for course design, access to computers and software, poor technical help, and lack of administrative support are external constraints (Al-Ruz & Khasawneh, 2011). Internal factors influencing the usage of ICT in education include instructors' beliefs, confidence, and attitude toward ICT (Lin et al., 2012). Kwache (2017) argued that ICT might speed up and improve students' writing, basic reading, and comprehension abilities. In addition, Azeez (2018) argued that there is a correlation between students' ICT use and their academic achievement.
Challenges  Associated  with  Availability  and  Utilization  of  ICT  for  Teaching  and  Learning  Chemistry in  Secondary Schools
The problem of unavailability of ICT facilities seems to emanate from high cost of purchasing ICT. The price of computer hardware and software continues to drop in most developed countries, but in developing countries, such as Nigeria, the high cost of computers is several times more expensive (Egomo et al, 2012). According to them, apart from the basic computers themselves, other cost associated with peripherals such as printers, monitors, papers, modem, disk drives are beyond the reach of most secondary schools in Nigeria. These institutions cannot also afford the exorbitant Internet connection fees. 
Eze and Aja (2014) listed some factors inhibiting the application and spread of ICT which are in three categories, and include; human capital factors (poverty, low literacy level, Poor IT skills) and institutional factors (poor internet access and low bandwidth, high cost of ICT services, lack of investments. The societal impact of information technology may be inhibited by such major factors. Jegede (2013) stated that the level of implementation of modernized management information system may be affected by lack of equipment and funds, poor government support, burglary and vandalization, irregular power supply, lack of facilities, high cost of innovations and the year of record exposure.
Ugwu and Obegulem, (2011) observed that there is acute shortage of trained personnel in application software, operating system, network administration and local technicians to service and repair computer facilities and those who are designated to use ICT facilities such as computers in secondary schools in the state may not have received adequate training that will make them rationally fit for the job and at worst, may not have receive any training at all necessary for the work. In Nigeria also most secondary school teachers lack the skills to fully utilize technology in curriculum implementation; hence the traditional chalk and duster approach still dominates in tertiary institution pedagogy. Information transfer using ICT is minimal in secondary schools in Nigeria.
	Members of staff in secondary schools need to be trained on educational technologies and the integration of computers into classroom teaching and other administrative activities. They need effective tools, techniques, and assistance that can help them develop computer-based projects and activities especially designed to raise the level of teaching in required subjects and improve learning for students (Osakwe, 2013).
According to Eseyin et al (2013) those infrastructural challenges are in the nature of poor internet access and low bandwidth, high cost of ICT services, lack of investigation on ICT facilities in secondary schools, computer and other gadgets are rarely available and should be provided. Some of these inadequate facilities that are to be made available in the use of ICT among secondary schools in the state are as follows:
Inadequate support facility and equipment: For ICT to be efficiently utilized, support facilities like– laboratories, UPS, telephone, network generators etc. in the institution.
Inadequate funding: According to Olokoba, et al, (2014) funding remains one of the important resources need to manage any school system. Therefore, there is need to improve on the financial resource of schools through budgetary allocation by the government so as to aid improvement of its ICT in the country.
Disbursement of funds: Disbursement of fund has to do with the distribution or allocation of funds in a system. Nwamara, (2020) stressed that the government’s inability to appropriate funds to areas of utmost importance ha also contributed to this. Favoritism relationship should not influence disbursement of funds to the school activity and administrators should avoid diversion of funds for a particular purpose.
Staff incapacity: The inability of teachers to utilize ICT as part of their teaching methodology contributes to the neglect of insufficient ICT.
Population Explosion: Increase in population will lead to increase in the number of school age children, which will invariably lead to corresponding increase in students’ enrolment. When this happens, there will be need for acquisition of more ICT facilities and equipment. This is to enable each child have access to these facilities. The financial implication of increase in enrolments is one of the most dreaded consequences of social demand approach to education in all levels.
In addition to the aforementioned challenges, other challenges could be:
Diversion of funds meant for education for other purposes: Some authorities divert funds meant for education to other sector of the economy. Apagu, and Wakili (2015) stated that during Obasanjo regime, funds meant for education were diverted to the Ajaokuta steel company, for the development of basic infrastructure to the detriment of education section.
Awolaju, et al. (2010) assert that for electronic learning to work efficiently the basic issues should include data management, internet/intranet, cybernetic, networking etc., to him, the major challenges militating against ICT were inappropriate implementation of funds and the prospects of ICT. Meanwhile, Eze and Aja (2014) reported the low level of connectivity, the high cost of cybercafé facilities, lack of substantial online learning resources, unwillingness to use ICTs for lack of substantial online learning resources, unwillingness to use ICTs and lack of skill on the part of staff and students.
Olokoba, et al. (2014) identified lack of equipment and funds, poor government support, burglary and vandalization, irregular power supply, lack of facilities, high cost of innovations as some of the challenges to availability and utilization. The few internets access available in Nigeria is found in urban centers. These environmental realities are difficult to manage because fans, scaled rooms and stable electricity are lacking in many rural areas.
To use ICT in secondary schools in the Rivers State, the need for locally trained workers to install, maintain and support these systems cannot be overemphasized (Williams, 2010).
Nwamara (2017) and Okerieocha, et al. (2019) identified the following as some of the challenges facing the availability and utilization of ICT in the 21st century. And they include:
· Non possession of ICT skills by the teachers
· Lack of specific and localized content teachers’ software in technical subjects
· Incessant power outage
· Lack of competent technicians for maintenance and repair of ICT gadgets
· Insufficient ICT facilities
· Lack of high-quality educational packages (software)
· Lack of access to internet in the colleges
· Non availability of ICT spare part
· Laziness on the part of technical teachers in utilizing ICT facilities in teaching
· Teachers' anxiety in the use of computers
· Lack of teachers' confidence in the use of ICT resources
· Inadequate trained manpower in the use of ICT in the institutions
· Corruption with respect to mismanagement of funds meant for the acquisition of ICT facilities.
Pithily, this unacceptable situation could lead to break down in the economic, industrial, and technological growth of a nation since the main goal of education is for the graduates to be self-reliant and enterprising (Nwamara, 2018). It becomes necessary to improve the standard of educational programme through the use of information and communication technology (ICT) in secondary schools for improved national economy.
[bookmark: page4]Literature beyond the scope of this research has identified various obstacles to the efficient use of ICT in learning and instruction. For instance, according to Ofodu (2017) and Oyebanji (2013), some challenges include irregular power supply, teachers’ incompetency, and inadequate funds, among others. Tapera and Kujeke (2019) in their study asserted that extrinsic and intrinsic obstacles/barriers are possible challenges faced by lecturers in teaching chemistry using ICT in higher institutions of learning. Extrinsic hurdles include poor access to ICT resources, time restrictions, insufficient technical assistance, and lack of training, while internal barriers include lack of competence, attitudes toward usage, unwillingness to change, and personal convictions. The use of ICT among students can be seen in all aspects of life and helps to ensure that students work independently and effectively (Aladesusi & Akindiya, 2021; Obielodan et al., 2021; Soltura, 2022). 
ICT in education has helped students learn regardless of the environment and situation. Hence, learning can occur not just in the classrooms but online or offline, in moving buses, after school hours, at home, in the playground, in digital libraries, or the football stadium. The adaptation and accessibility of ICT in education have expanded the sources of information for teaching and learning in schools through digital devices (Ahmad et al., 2019; Damopolii et al., 2022; Howlett, 2019; Howlett & Waemusa, 2018; Putiorn et al., 2018). Students' engagement and motivation in class are boosted by the internet's ability to link their various digital devices and make it possible to communicate with each other in real time, wherever they may be located (Aheto & Cronje, 2018; Ewim & Opateye, 2021; McCoy, 2016). When ICT resources are utilized effectively in the classroom, a higher percentage of learning goals are met than when they are not (Nechypurenko & Soloviev, 2018; Ratamun & Osman, 2018). Therefore, it is expected that secondary school students will have access to and use appropriate ICT facilities to instill in themselves the skills necessary for individual survival and reduce the teachers' monopoly on the learning processes.
Impact of ICT in Education
The use of technology has a positive impact on students’ ways of thinking, and there exists a significant relationship between students’ use of technology and their performances (Al-Hariri & Al-Hattami, 2017). Similarly, Ghavifekr and Rosdy (2015) showed that the use of ICT enhances students’ engagement and their academic performance. According to Kwache (2017), the use of ICT in the field of education strengthens students' abilities, boosts learning engagements and tailored training, and improves teaching and learning via its dynamic, adaptable, interactive, and engaging content. Moreover, according to Ellermeijer and Tran (2019), the use of ICT in chemistry instruction helps to enhance the quality of knowledge, making it more applicable, less difficult, and more connected to real-life issues than the conventional method of teaching. Hence the need for ICT as a tool that can enhance students’ knowledge and learning experience and prompt the need for more scientific investigations by both the teachers and the students. This will invariably reduce the abstract nature of most chemistry concepts as ICT is an aspect of instructional material.
Eze (2016) and Osuafor (2018) believe that the appropriate use of ICT for assignment, assessment, and other activities involved in teaching could be exciting to the learner and promote their skill acquisition, interest, and knowledge of the learning contents/objectives. This suggests that the availability, quality, and use of ICT tools for teaching and learning might serve as a foundation for improving the poor performance of students in chemistry, as noted by the WAEC Chief Examiners Report from 2015 to 2018. Also, Igboanugo et al. (2020) stressed the need for chemistry teachers to ensure the integration of ICT in the teaching of chemistry for effective curriculum delivery. Chemistry teachers lack skills involved in the use of ICT and hence, do not use ICT in chemistry curriculum delivery but rather prefer the use of traditional teaching methods (Naah & Mayeem, 2020).
[bookmark: page5]According to Eze and Aja (2014), despite the numerous advantages provided by the use of ICT in teaching and learning, their acceptance is still restricted, especially in secondary schools, where teachers and school administration have yet to truly accept and apply them for instructional purposes. Adelabu (2014) studied the availability and use of ICT in secondary schools in Oyo State, Nigeria, for the effective teaching of life science. They observed that instructors had decreased access to and use of ICT facilities. In addition, the poll revealed that secondary school biology teachers lack the ICT skills essential for effective subject education.
From the foregoing, it could be deduced that Information and Communication Technologies are necessary for secondary schools in Nigeria and Kwara State, particularly for chemistry curriculum delivery. This could help to ensure better skills acquisition and achievement in the subject for enhanced social change and national development. This is because, without ICT in teaching chemistry at Kwara State, students might lack the needed social empowerment that can make them favorably compete with others, which could affect their opportunities for quality education toward solving community and world problems. 
Appraisal of the Literature Reviewed
ICT stands for Information and Communication Technology. This is a set of different technological tools and resources that it used to communicate, create, spread and manage information. The introduction of ICT has help to redefine the way learning and teaching take place and has make the world a global village where interaction among people using technological tools is possible. ICT has help in student-centered learning setting because the world has directed towards digital media, ICT is now important in education of the 21st century. According to Abanikannda (2018), new technological tools currently available for teachers to use in their classrooms include an interactive whiteboard, email, or the Internet. However, effort to integrate ICT into Nigerian educational system, internet services in schools was launched by government in September 2001 and years after the launch, it is sad to note that many secondary schools may not have computer sets talk less of Internet network (Amuchie, 2015). For example, during Covid-19 pandemic, Nigerian educational system experienced destruction of physical teaching and learning which affect students due to poor ICT integration. There is report that said the poor performance in chemistry is due to teaching method in science classroom in Nigeria (Ukoh & Adewale, 2014). 
Other factors which was discussed in none utilization of ICT in chemistry include poor connectivity, inadequate ICT tools such as radios and television, overhead projectors, multimedia instructional package in schools, lack of power supply, inadequate time, and poor ICT skills among teachers. Study by Al-Awani (2005) shows that the lack of access to internet facilities and hardware are making it difficult for the integration of technology in our schools. Beggs (2000) affirmed that lack of training is one of the impediments for the use of ICT by teachers. The problems face by teachers is the lack of time to plan their technology lessons, browse various site on the internet and search for various educational software (Sicillia, 2005) and Ajayi and Ekundayo (2009) revealed that ICT facilities were lacking in schools and teachers and students were to a little extent exposed to the use of ICT. Obakhume (2012) results of the study showed that ICT facilities are not available in most of the schools covered. Amuchie (2015) found that factors like poor power supply, lack of adequately trained teachers in the use of lCT in teaching, high cost of computers and accessories were perceived by the teachers and principals as constraints to the effective utilization of ICTs in teaching and learning in secondary schools. 
















CHAPTER THREE
RESEARCH METHODS
This chapter presents the method to be adopted for this study which includes research design, population of the study, sample and sampling techniques, instrumentation, validity and reliability of the instrument, administration of the instrument and data analysis technique. 
Research Design 
Descriptive survey will be adopted for the study and questionnaire will be used to elicit information from the respondents in a reliable and unbiased manner. A descriptive survey, as defined by Patricia Leavy (2022) Defines quantitative analysis as focusing on breadth, statistical descriptions and generalizability. It aims to actives objectivity, control and precise measurement, often through deductive designs that test and validate theories and hypotheses. This approach is particularly useful in explanations research, where the goal is to uncover casual relationships and correlations among variables.

Population of the Study 
The target populations of this study was all chemistry teachers in secondary schools in Ilorin West LGA, Kwara state
Sample and Sampling Procedure 
To gather a supposedly representative sample for the survey, the researcher employed simple sampling which aids in the selection of more knowledgeable research participants who will provide responses related to the study's aims and objectives (Campbell et al., 2020). Due to the low number of the teachers, Simple random sampling technique was used to select eighteen (18) schools from all the schools in Ilorin West LGA, while two respondents is chemistry teachers in the school would be used. Hence, 36 respondents were used for the study as the sample of the study.
Research Instrument 
A self-structure questionnaire was used to gather information from the target population. The questionnaire consists of two sections. Section A, elicit information on the demographic characteristics of the respondents and section B, elicit information based on the research questions. The instruments will be made up of 30 items questionnaire and the instruments will be validated and pre-tested before the actual field work. The response options will be on the four point Likert scales, one of which included Strongly Agree (SA), Agree (A), Disagree (D) and Strongly Disagree (SD). 
Validity of the Instrument 
Objective opinion of the supervisor was sought towards the validity of the instruments. Also, the instrument will be tested through questionnaire written in simple language and logically constructed in terms of relevance to the matter. Thus, corrections made were effected before producing the final drafts for the field for necessary correction before the final copies was printed out for administration. 
Reliability of the Instrument
The consistency of the instrument was established by ensuring that the data collected will be consistent with the results and be dependable. Hence, after transcribing the interview conducted, the researcher read the transcription of each participant’s to them, to ascertain that the transcription is accurate with what the participant said during the interview, in order to ascertain the credibility.

Administration of the Instrument
First of all, a duly signed letter of introduction was collected by the researcher from the institution; the letter shall be issued to all the principals of the sampled schools seeking their permission to engage their chemistry teachers in the study. 
After the preliminary introduction and explanation of the researcher’s intention, the copies of the questionnaires were administered to the chemistry teacher (s) in the sampled schools while every piece were collected immediately.
Data Analysis Technique
The data collected would be analysed using descriptive and inferential statistics. The research questions would be answered using frequency count, percentage and Average Weighted Response. While inferential statistics of Chi-square would be used to test the research hypotheses. Mean score would be put at 2.0 and above. 




CHAPTER FOUR
RESULTS AND DISCUSSIONS
Introduction:	
         This chapter presents and gives analysis of the data collected through the questionnaire from this study in a tabular form. Simple percentages and AWR, (score less than 2.5 is not significant) was used in analyzing the Research Question while inferential statistics was used to test the research hypotheses, under the following headings;
-Presentation of Demographic Data
-Analysis of Data
-Discussion of Findings
Table 4.1: demographic data of respondents
	
	
	Frequency
	Percentage

	Gender
	Male
	18
	50%

	
	Female
	18
	50%

	Years of experience
	5- 10 years
	20
	56%

	
	11-15 years
	12
	33%

	
	16-20 years
	4
	11%

	Teacher’s qualification
	B.Sc
	10
	28%

	
	B.Ed
	15
	42%

	
	M.Sc
	4
	11%

	
	PGDE
	4
	11%

	
	M.Ed
	3
	8%


Source: Field survey, 2024
         The table 4.1 above shows the demographic data of the participants, 50% of the respondents were male and 50% of the respondents were female; years of experience of respondents ranges between 5-10 years were 56%, 11-15 years were 33% and 16-20 years of experience of respondents were 11%; 28% of respondents had B.Sc qualification, 42% had B.Ed, 11% had M.Sc, 11% also have PGDE and 8% have M.Ed qualification.
Research Questions Analysis
Research question one: How do factors like teacher’s training, available resources and school infrastructure causes limitation in ICT use in teaching Chemistry?
Table 4.2: factors that causes limitation in ICT use in teaching Chemistry
	S/N
	Items
	SA (4)
	A (3)
	D (2)
	SD (1)
	T
	AWR 
	Dec.

	1
	The quality of teacher training has a significant impact on student’s learning outcomes
	31 (124)
	4 (12)
	1 (2)
	-
	138
	3.8
	Sign.

	2
	Adequate resources (such as, textbooks, technology and learning materials) are essential to enhancing students’ educational experiences
	24 (96)
	11 (33)
	1 (2)
	-
	131
	3.6
	Sign.

	3
	Poorly maintained school infrastructures negatively affects students’ ability to learn effectively
	17 (68)
	18 (54)
	1 (2)
	-
	124
	3.4
	Sign.

	4
	Teachers who receive ongoing professional development are more effective in improving  student’s academic performance.
	16 (64)
	 17 (51)
	3 (6)
	-
	121
	3.4
	Sign

	5
	The availability of modern educational resources directly influences student’s engagement and success in learning.
	19 (76)
	15 (45)
	2 (4)
	-
	125
	3.5
	Sign.

	6
	Inadequate classroom facilities (e.g., poor lighting, uncomfortable seating) hinder students’ academic achievement.
	15 (60)
	20 (60)
	1 (2)
	-
	122
	3.4
	Sign.

	7
	Teachers who are not well trained struggle to meet the diverse learning needs of their students
	14 (56)
	21 (63)
	1 (2)
	-
	121
	3.4
	Sign.

	8
	The presence of up-to-date technology in the classroom improves student’s learning outcomes.
	16 (64)
	19 (57)
	1 (2)
	-
	123
	3.4
	Sign.

	9
	Learning environments that do not accommodate various learning styles lead to poorer educational experiences for students
	15 (60)
	16 (48)
	4 (8)
	1 (1)
	116
	3.2
	Sign 


	10
	Insufficient teacher training programs result in a lack of innovative teaching methods, negatively impacting students’ education
	15 (60)
	18 (54)
	3 (6)
	-
	120
	3.3
	Sign. 






Source: Field survey, 2024
	Table 4.2 above shows AWR scores of 3.8, 3.6, 3.4, 3.5, 3.4, 3.4, 3.4, 3.4, 3.2,and 3.3 are obtained in the items 1,2,3,4,5,6,7,8,9, and 10 respectively, are above the AWR score 2.50 which indicate that the quality of teacher training has a significant impact on student’s learning outcomes, also, adequate resources (such as, textbooks, technology and learning materials) are essential to enhancing students’ educational experiences ,more so, poorly maintained school infrastructures negatively affects students’ ability to learn effectively, also teachers who receive ongoing professional development are more effective in improving  student’s academic performance. In addition, the availability of modern educational resources directly influences student’s engagement and success in learning, inadequate classroom facilities (e.g., poor lighting, uncomfortable seating) hinder students’ academic achievement, teachers who are not well trained struggle to up-to-date technology in the classroom improves student’s learning outcomes. Furthermore, learning environments that do not accommodate various learning styles lead to poorer educational experiences for students and insufficient teacher training programs result in a lack of innovative teaching methods, negatively impacting students’ education.
Research Question Two: Does the negative effects of teachers training, available resources, school infrastructure and students learning style has effect on students learning style and overall educational experiences?
Table: 4.3: Effect of ICT Limitation on students learning style and overall educational experiences	
	S/N
	Items
	SA
	A
	D
	SD
	Total
	AWR
	Dec

	11
	Teachers in my school are adequately trained to integrate ICT into Chemistry teaching
	11 (44)
	13 (39)
	11 (22)
	1 (1)
	106
	2.9
	Sign.

	12
	The lack of ongoing professional development opportunities hinders the effective use of ICT in Chemistry classes
	12 (48)
	17 (51)
	6 (12)
	1 (1)
	112
	3.1
	Sign.

	13
	It’s confident in using ICT tools for teaching Chemistry due to training I received.
	12 (48)
	18 (54)
	5 (10)
	1 (1)
	113
	3.1
	Sign.

	14
	The training programs available  to teachers covers latest ICT tools and applications relevant to Chemistry education.
	6 (24)
	26 (78)
	4 (8)
	-
	110
	3.1
	Sign.

	15
	There are sufficient ICT resources (computers, projectors, software, e.t.c. ) available for teaching Chemistry in my school.
	7 (28)
	12 (36)
	16 (32)
	1 (1)
	97
	2.6
	Sign.

	16
	The lack of access of modern software and applications limit my ability to teach Chemistry effectively using ICT
	5 (20)
	21 (63)
	9 (18)
	1 (1)
	102
	2.8
	Sign.

	17
	The school provide adequate technical support for the maintenance and use of ICT resources in Chemistry classes
	6 (24)
	15 (45)
	14 (28)
	2 (2)
	99
	2.8
	Sign.

	18
	The physical infrastructure (e.g., labs, internet connectivity) of the school supports  the effective use of ICT in teaching Chemistry
	13 (52)
	15 (45)
	7 (14)
	1 (1)
	112
	3.1
	Sign.

	19
	Poor internet connectivity is a significant barrier to using ICT in Chemistry teaching at my school.
	11 (44)
	19 (57)
	4 (8)
	2 (2)
	111
	3.1
	Sign.

	20
	The design and layout of Chemistry labs in my school are conducive to integrating ICT into lessons
	19 (76)
	16 (48)
	9 (18)
	2 (2)
	144
	4.0
	Sign.


Source: Field survey, 2024	
		In table 4.3 above, it is noted that the AWR scores of 2.9, 3.1, 3.1, 3.1, 2.6, 2.8, 2.8, 3.1, 3.1, and 4.0 of items 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10 respectively are above the acceptable AWR score, 2.50 and are thereby Significant. This confirm that adequately trained teachers are integrated into using ICT in teaching Chemistry, also, lack of ongoing professional development opportunities hinders the effective use of ICT in Chemistry classes. In addition, teachers are confident in using ICT tools for teaching Chemistry due to training they received, the training programs available  to teachers covers latest ICT tools and applications relevant to Chemistry education, also, there are sufficient ICT resources (computers, projectors, software, e.t.c.) available for teaching Chemistry in schools. Furthermore, the lack of access of modern software and applications limit teachers’ ability to teach Chemistry effectively using ICT and also schools provide adequate technical support for the maintenance and use of ICT resources in Chemistry classes, the physical infrastructure (e.g., labs, internet connectivity) of the school supports the effective use of ICT in teaching Chemistry. Finally, poor internet connectivity is a significant barrier to using ICT in Chemistry teaching at schools, though the design and layout of Chemistry labs in schools are conducive to integrating ICT into lessons.
Research Question Three: What are the strategies that will be used to reduce the teacher training, school infrastructure and students learning style effect on ICT?
Table 4.4: Strategies that will be used to reduce the teacher training, school infrastructure and students learning style effect on ICT
	S/N
	Items
	SA (4)
	A (3)
	D (2)
	SD (1)
	Total
	AWR
	Dec

	21
	Regular professional development workshops should be organized to enhance teachers’ skills in using ICT for teaching Chemistry.
	16 (64)
	18 (54)
	2 (4)
	-
	122
	3.4
	Sign

	22
	 Mentorship programs pairing experienced ICT users with less experienced teachers will improve ICT integration in Chemistry teaching.
	15 (60)
	15 (45)
	4 (8)
	2 (2)
	115
	3.2
	Sign.

	23
	Providing teachers with access to online courses and certification in ICT will improve their ability to use technology effectively in chemistry education
	19 (76)
	13 (39)
	4 (8)
	-
	123
	3.4
	Sign.

	24
	Increasing the budget for ICT resources in schools will ensure adequate availability of necessary tools for teaching chemistry
	15 (60)
	20 (60)
	1 (2)
	-
	122
	3.4
	Sign.

	25
	Schools should establish partnerships with technology companies to provide up-to-date software and hardware for chemistry education
	14 (56)
	20 (60)
	2 (4)
	-
	120
	3.3
	Sign.

	26
	Implementing a shared resource model where multiple schools can access a central pool of ICT resources will help in overcoming resources limitations.
	17 (68)
	17 (51)
	2 (4)
	-
	123
	3.4
	Sign.

	27
	Upgrading the school’s internet infrastructure is essential for effective use of ICT in chemistry teaching
	17 (68)
	17 (51)
	2 (4)
	-
	123
	3.4
	Sign.

	28
	Redesigning chemistry labs to include more ICT-friendly spaces will enhance the integration of technology in chemistry lessons
	17 (68)
	18 (54)
	1 (2)
	-
	124
	3.4
	Sign.

	29
	Ensuring consistent maintenance and technical support for ICT equipment will minimize disruptions in chemistry classes.
	15 (60)
	19 (57)
	2 (4)
	-
	121
	3.4
	Sign.

	30
	Adapting ICT tools to cater to diverse learning styles (visual, auditory, kinesthetic) will improve students engagement and understanding in chemistry.
	15 (60)
	20 (60)
	1 (2)
	-
	122
	3.4
	Sign.


Source: Field survey, 2024
	In table 4.4 above, shows that the AWR scores of 3.4, 3.2, 3.4, 3.3, 3.4, 3.4, 3.4, 3.4, 3.4, and 3.4 of items 1,2,3,4,5,6,7,8,9, and 10 respectively are above the acceptable AWR of 2.50. Therefore, the items are significant which indicate that; regular professional development workshops should be organized to enhance teachers’ skills in using ICT for teaching Chemistry, also, mentorship programs pairing experienced ICT users with less experienced teachers will improve ICT integration in Chemistry teaching, and providing teachers with access to online courses and certification in ICT will improve their ability to use technology effectively in chemistry education. Furthermore, increasing the budget for ICT resources in schools will ensure adequate availability of necessary tools for teaching chemistry, also, schools should establish partnerships with technology companies to provide up-to-date software and hardware for chemistry education. In addition, implementing a shared resource model where multiple schools can access a central pool of ICT resources will help in overcoming resources limitations, also, upgrading the school’s internet infrastructure is essential for effective use of ICT in chemistry teaching and redesigning chemistry labs to include more ICT-friendly spaces will enhance the integration of technology in chemistry lessons. Again, ensuring consistent maintenance and technical support for ICT equipment will minimize disruptions in chemistry classes and adapting ICT tools to cater to diverse learning styles (visual, auditory, kinesthetic) will improve students engagement and understanding in chemistry
Hypotheses Testing
H01:	There is no significant effect on the chi-square response of teachers’ attitude towards the use of ICT tools for teaching chemistry in secondary schools based on gender.
Table 4.5: Chi-square response of teachers’ attitude towards the use of ICT tools for teaching chemistry in secondary schools based on gender.
	Items 
	N
	Df
	X2-cal
	X2-0.05
	Decision

	Teachers attitude on use of ICT 
	36
	27
	44.228
	40.11
	Significant 

	Gender
	36
	
	
	
	


Source: Author’s computation 
	Table 4.5 shows that the calculated chi-square (X2) calculated value of 44.228 is greater than the critical value of 40.11. Based on the result, the null hypothesis is rejected. This implies that, there is significant effect on the mean response of teachers’ attitude towards the use of ICT tools for teaching chemistry in secondary schools based on gender.
H02:	There is no significant effect on the chi-square response of teachers’ on the constraints towards the use of ICT tools for teaching chemistry in secondary schools based on years of experience.
Table 4.6: the chi-square response of teachers’ on the constraints towards the use of ICT tools for teaching chemistry in secondary schools based on years of experience.
	Items 
	N
	Df
	X2-cal
	X2-0.05
	Decision

	Constraint towards the use of ICT 
	36
	27
	47.668
	40.11
	Significant 

	Years of experience 
	36
	
	
	
	


Source: Author’s computation 
	Table 4.6 shows that the calculated chi-square (X2) calculated value of 47.668 is greater than the critical value of 40.11. Based on the result, the null hypothesis is rejected. This implies that, there is significant effect on the mean response of teachers’ on the constraints towards the use of ICT tools for teaching chemistry in secondary schools based on years of experience
H03:	There is no significant effect on the Chi-square response of teachers’ on the strategies that will improve teachers’ attitude towards the use of ICT tools for teaching chemistry in secondary schools based on qualification
Table 4.7: Chi-square response of teachers’ on the strategies that will improve teachers’ attitude towards the use of ICT tools for teaching chemistry in secondary schools based on qualification
	Items 
	N
	Df
	X2-cal
	X2-0.05
	Decision

	Constraint towards the use of ICT 
	36
	27
	42.211
	40.11
	Significant 

	Teachers qualification 
	36
	
	
	
	


Source: Author’s computation 
	Table 4.7 shows that the calculated chi-square (X2) calculated value of 42.211 is greater than the critical value of 49.65. Based on the result, the null hypothesis is rejected. This implies that, there is significant effect on the mean response of teachers’ on the strategies that will improve teachers’ attitude towards the use of ICT tools for teaching chemistry in secondary schools based on qualification
Discussion of Findings 
The findings shows that the quality of teacher training on the use of ICT, teacher’s training, available resources and school infrastructure causes limitation in ICT use. This is in line with findings of Ugwu and Obegulem, (2011) who observed that there is acute shortage of trained personnel in application software, operating system, network administration and local technicians to service and repair computer facilities and those who are designated to use ICT facilities such as computers in secondary schools in the state may not have received adequate training that will make them rationally fit for the job and at worst, may not have receive any training at all necessary for the work. In Nigeria also most secondary school teachers lack the skills to fully utilize technology in curriculum implementation; hence the traditional chalk and duster approach still dominates in tertiary institution pedagogy. Information transfer using ICT is minimal in secondary schools in Nigeria.
	The finding in table 2 shows that ICT Limitation affect the learning style and overall educational experience of the students, this is supported by Ghavifekr and Rosdy (2015) who shows that the use of ICT enhances students’ engagement and their academic performance. Moreover, according to Ellermeijer and Tran (2019), the use of ICT in chemistry instruction helps to enhance the quality of knowledge, making it more applicable, less difficult, and more connected to real-life issues than the conventional method of teaching. Hence the need for ICT as a tool that can enhance students’ knowledge and learning experience and prompt the need for more scientific investigations by both the teachers and the students. This will invariably reduce the abstract nature of most chemistry concepts as ICT is an aspect of instructional material.
Table 3 findings reveals that regular professional development workshops enhances teachers skills in using ICT for teaching chemistry, Osakwe (2013), observed that members of staff in secondary schools need to be trained on educational technologies and the integration of computers into classroom teaching and other administrative activities. They need effective tools, techniques, and assistance that can help them develop computer-based projects and activities especially designed to raise the level of teaching in required subjects and improve learning for students.



CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
Summary 
Chemistry as a scientific discipline is essential in the areas of medicine, clothing, housing, oil exploration, food production, and storage. This implies that the knowledge and skills acquired from chemistry help man in exploring their daily life activities solve problems in their natural environment, and contribute to the community and national development. This can be fastened and transmitted to the technological world through ICT. The use of ICT in education (and chemistry in particular) can improve the quality of learning by proving the acquisition of fundamental skills, improving motivation and engagement, and bolstering teachers' continuing education. Therefore, integrating ICT into chemistry learning will promote meaningful learning and enhance teachers’ pedagogical activities through collaborative, interactive, and engaging content. The research investigates the limitation in ICT use in the teaching and learning of chemistry. Three research questions and hypotheses were formulated and tested for the study. Descriptive survey research is employed for the study. Structured questionnaire was used in eliciting response from the respondents. Average Weighted Response was used for analyzing research question while chi-square was used analyzing the research hypotheses. The finding shows that;
· The findings shows that the quality of teacher training on the use of ICT, teacher’s training, available resources and school infrastructure causes limitation in ICT use. 
· The finding in table 2 shows that ICT Limitation affect the learning style and overall educational experience of the students, 
· The findings reveals that regular professional development workshops enhances teachers skills in using ICT for teaching chemistry, 
· There is significant effect on the chi-square response of teachers’ attitude towards the use of ICT tools for teaching chemistry in secondary schools based on gender.
· There is significant effect on the chi-square response of teachers’ on the strategies that will improve teachers’ attitude towards the use of ICT tools for teaching chemistry in secondary schools based on years of experience.
· There is significant effect on the chi-square response of teachers’ on the strategies that will improve teachers’ attitude towards the use of ICT tools for teaching chemistry in secondary schools based on qualification.
Conclusion
This study was conducted to find out the limitations of ICT tools a medium of teaching chemistry. The major objective of the study was to provide evidence on the limitations associated with ICT usage and integrating information communication technology into teaching and learning of chemistry. Education provides an opportunity to improve the lives of the people. The need to use new technologies to raise the quality and efficiency of education cannot be overemphasized. It is imperative that we expose students, teachers and school administrators to ICT in order to improve the quality of education and technical proficiency, thus leading to increased productivity and accelerated development. Integration of ICTs into the education systems in developing countries were faced with various challenges in respect to different policies introduce by different governments, planning, infrastructure, learning content and language, capacity building and financing. The most common challenges of ICT integration in teaching of Chemistry include poor teachers training, unavailable resources and poor school infrastructure. The infrastructure challenges that exist are the absence of appropriate buildings and rooms to house the technology, shortage of electric power supply, telephone lines, bandwidth, network devices, and lack of the different types of ICTs equipment’s. All these limitations have both short and long term effect on the academic performance of the learners among which is poor performance at their final examination to mention but a few. Stakeholders at all level need to put all hands on deck to address these issues in ensuring the success of the learners.
Implications of the Studies
		The results of this study have a number of important practical implications for teachers and educational authorities in Ilorin West LGA. From the research findings a considerable amount of evaluative insights and limitation on the use of ICT in the teaching and learning processes have been observed and articulated.
		The researcher interrogated a number of theories of learning which helped in greater understanding of natural phenomena and the study made some significant contributions to the literature in a number of ways by linking the relationship in both independent variables, teaching and learning chemistry at a level to the dependent variable, ICT challenges.
Recommendations
Based on the findings the following recommendations were made;
· The over-dependence of educational institutions on government for everything has limited institutions’ ability to partner with the private sector or seek alternative funding sources for ICT educational initiatives. 
· Resistance to change from traditional pedagogical methods to more innovative, technology-based teaching and learning methods, by both students and teachers is another area that needs to be corrected. 
· There should be continuous training and retraining of teachers through seminar and workshop organization on the use of ICT in teaching chemistry
· Teacher training colleges and universities should also provide pre-service teachers with positive technological experiences and exposure in a variety of ICTs that can be easily be implemented in Chemistry.
· Inadequate ICT infrastructure including computer hardware and software, and bandwidth/access, in order to overcome these challenges, government should ensure the provision of basic ICT facilities in all schools. 
· Skilled manpower in computer need to be employed, to manage available systems and ensure frequent training of teachers, students and school administrators on how to apply ICT in teaching, learning and management process in the schools.
· The relevant ICT facilities should be made available and students should be fully involved in the usage of the facilities to enhance their skill. 
· Constraints to the use of ICT facilities by students in should be removed as to give students access to the ICT facilities.
· Policy makers are also encouraged to make the integration of ICTs in Chemistry compulsory through drafting of relevant circulars. This will urge the teachers and school authorities to implement the use of ICTs.
· School heads are encouraged to assist Chemistry teachers by acquiring the required resources like computers, LCD projectors, smart boards, and software and internet connectivity for use in Chemistry lessons.
· Teachers are encouraged to have their personal initiatives towards the available ICTs so as to enhance the teaching and learning process and their professional development.
· The developers of e-learning software are encouraged to develop programs that are user friendly in the teaching and learning process of Chemistry
Limitation of the Studies 
The below factor pose limitation during the finding of this study.
The time frame for the gathering o data for research work as one of the major constraint in the research work. This is because the starting period of the research was also scheduled for their normal school works at undergraduate students. This limited the scope of the work. The number of student used as sample for this study was limited due to the cost of materials hence; they might not be a true representation of the entire population under study




Suggestions for further Studies
		There is still a great deal that could be done on the effective use of ICT tools in the teaching and learning of chemistry in secondary schools in Ilorin west LGA.
		The researcher opined that other researches should widen the scope, more studies can be carried out to make a comparative analysis of the relationship between the teachers level of income and utilization of ICT in teaching. In the researchers opinion, the same evaluation studies can be use to make comparism between school types and their geographical location.
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APPENDIX 
EKITI STATE UNIVERSITY, ADO-EKITI
AFFILIATED WITH KWARA STATE COLLEGE OF EDUCATION, ILORIN
FACULTY OF EDUCATION, DEPARTMENT OF CHEMISTRY
“Limitations of ICT Tools as a Medium of Teaching Chemistry in Secondary Schools in Ilorin West LGA, Kwara State”
Dear Respondent,
I am a Student of the above named Institution, I am carrying out a research on the named topic, and this is a questionnaire designed to elicit information/data for my study. All response given will be used only for purpose of research. You are not at any risk because all information gathered will only be used the purpose of my research. Your name is not required but your co-operation shall be appreciated in a highly confidential manner.
SECTION A: Demographical Survey:
Gender:  Male (    ), Female (     )
Year of service: 5yrs - 10yrs (    ), 11yrs - 15yrs (  ), 16yrs - 20yrs (  )
Qualification: NCE (    ), PDE (    ), PGDE (    ), B. Sc (    ), B. Sc.Ed (    ) M. Sc (    ),  M. Ed (    )
SECTION B: This section is made up of questions with four likely scale of response as follows: Strongly Agree (SA), Agree (A), Disagree (D), Strongly Disagree (SD). Please read the items carefully and tick (✓) the items you believe to be suitable to your preference perception on the subject matter. 
	S/N
	Items
	SA
	A
	D
	SD

	
	RQ1
	
	
	
	

	1
	The quality of teacher training has a significant impact on students' learning outcomes.
	
	
	
	

	2
	Adequate resources (such as textbooks, technology, and learning materials) are essential for enhancing students' educational experiences.
	
	
	
	

	3
	Poorly maintained school infrastructure negatively affects students' ability to learn effectively.
	
	
	
	

	4
	Teachers who receive ongoing professional development are more effective in improving students' academic performance.
	
	
	
	

	5
	The availability of modern educational resources directly influences students' engagement and success in learning.
	
	
	
	

	6
	Inadequate classroom facilities (e.g., poor lighting, uncomfortable seating) hinder students' academic achievement.
	
	
	
	

	7
	Teachers who are not well-trained struggle to meet the diverse learning needs of their students.
	
	
	
	

	8
	The presence of up-to-date technology in the classroom improves students' learning outcomes.
	
	
	
	

	9
	Learning environments that do not accommodate various learning styles lead to poorer educational experiences for students.
	
	
	
	

	10
	Insufficient teacher training programs result in a lack of innovative teaching methods, negatively impacting students' education.
	
	
	
	

	
	Research Question 2
	
	
	
	

	1
	Teachers in my school are adequately trained to integrate ICT into chemistry teaching.
	
	
	
	

	2
	The lack of ongoing professional development opportunities hinders the effective use of ICT in chemistry classes.
	
	
	
	

	3
	It’s confident in using ICT tools for teaching chemistry due to the training I received.
	
	
	
	

	4
	The training programs available to teachers cover the latest ICT tools and applications relevant to chemistry education.
	
	
	
	

	5
	 There are sufficient ICT resources (computers, projectors, software, etc.) available for teaching chemistry in my school.
	
	
	
	

	6
	The lack of access to modern chemistry software and applications limits my ability to teach chemistry effectively using ICT.
	
	
	
	

	7
	The school provides adequate technical support for the maintenance and use of ICT resources in chemistry classes.
	
	
	
	

	8
	 The physical infrastructure (e.g., labs, internet connectivity) of the school supports the effective use of ICT in chemistry teaching.
	
	
	
	

	9
	Poor internet connectivity is a significant barrier to using ICT in chemistry teaching at my school.
	
	
	
	

	10
	The design and layout of chemistry labs in my school are conducive to integrating ICT into lessons.
	
	
	
	

	
	Research question 3
	
	
	
	

	1
	Regular professional development workshops should be organized to enhance teachers' skills in using ICT for teaching chemistry.
	
	
	
	

	2
	Mentorship programs pairing experienced ICT users with less experienced teachers will improve ICT integration in chemistry teaching.
	
	
	
	

	3
	Providing teachers with access to online courses and certifications in ICT will improve their ability to use technology effectively in chemistry education.
	
	
	
	

	4
	Increasing the budget for ICT resources in schools will ensure adequate availability of necessary tools for teaching chemistry.
	
	
	
	

	5
	Schools should establish partnerships with technology companies to provide up-to-date software and hardware for chemistry education.
	
	
	
	

	6
	Implementing a shared resource model where multiple schools can access a central pool of ICT resources will help in overcoming resource limitations.
	
	
	
	

	7
	 Upgrading the school's internet infrastructure is essential for effective use of ICT in chemistry teaching.
	
	
	
	

	8
	Redesigning chemistry labs to include more ICT-friendly spaces will enhance the integration of technology in chemistry lessons.
	
	
	
	

	9
	Ensuring consistent maintenance and technical support for ICT equipment will minimize disruptions in chemistry classes.
	
	
	
	

	10
	Adapting ICT tools to cater to diverse learning styles (visual, auditory, kinesthetic) will improve student engagement and understanding in chemistry.
	
	
	
	













APPENDIX II	
	S/N
	SA
	A
	D
	SD
	Total

	1
	31 (18.2)
	4 (15.9)
	1 (1.8)
	0 (0.1)
	36

	2
	24(18.2)
	11(15.9)
	1(1.8)
	0(0.1)
	36

	3
	17(18.2)
	18(15.9)
	1(1.8)
	0(0.1)
	36

	4
	16(18.2)
	17(15.9)
	3(1.8)
	0(0.1)
	36

	5
	19(18.2)
	15(15.9)
	2(1.8)
	0(0.1)
	36

	6
	15(18.2)
	20(15.9)
	1(1.8)
	0(0.1)
	36

	7
	14(18.2)
	21(15.9)
	1(1.8)
	0(0.1)
	36

	8
	16(18.2)
	19(15.9)
	1(1.8)
	0(0.1)
	36

	9
	15(18.2)
	16(15.9)
	4(1.8)
	1(0.1)
	36

	10
	15(18.2)
	18(15.9)
	3(1.8)
	0(0.1)
	36

	Total
	182
	159
	18
	1
	360


 E = 
E1 =  = 18.2  ; E2 =  = 15.9  ; E3 =  = 1.8  ; E4 =  = 0.1
X2 = 
X2 = ( +  +  +  +  +----------------   +  ) = 44.228
X2 = 44.228	
Degrees of freedom = (rows-1)×(columns-1)
		      =(4-1)×(10-1)
		     = 3×9
		     = 27
·  Calculated Chi-square = X2 = 44.228 
         From Chi-square table P = 40.11		
· α = 0.05, 95% confidence level

	S/N
	SA
	A
	D
	SD
	Total

	1
	11(9.2)
	13 (17.2)
	11 (8.5)
	1 (1.2)
	36

	2
	12(9.2) 
	17(17.2)
	6(8.5)
	1(1.2)
	36

	3
	12(9.2)
	18(17.2)
	5(8.5)
	1(1.2)
	36

	4
	6(9.2)
	26(17.2)
	4(8.5)
	0(1.2)
	36

	5
	7(9.2)
	12(17.2)
	16(8.5)
	1(1.2)
	36

	6
	5(9.2)
	21(17.2)
	9(8.5)
	1(1.2)
	36

	7
	6(9.2)
	15(17.2)
	14(8.5)
	2(1.2)
	36

	8
	13(9.2)
	15(17.2)
	7(8.5)
	1(1.2)
	36

	9
	11(9.2)
	19(17.2)
	4(8.5)
	2(1.2)
	36

	10
	9(9.2)
	16(17.2)
	9(8.5)
	2(1.2)
	36

	Total
	92
	172
	85
	12
	360


E = 
E1 =  = 9.2  ; E2 =  = 17.2  ; E3 =  = 8.5  ; E4 =  = 2.1
X2 = 
X2 = ( +  +  +  +  +----------------   +  ) = 47.668
X2 = 47.668	
Degrees of freedom = (rows-1)×(columns-1)
		      =(4-1)×(10-1)
		     = 3×9
		     = 27
· Calculated Chi-square = X2 = 47.668 
         From Chi-square table P = 40.11		
· α = 0.05, 95% confidence level

	S/N
	SA
	A
	D
	SD
	Total

	1
	11(9.2)
	13 (17.2)
	11 (8.5)
	1 (1.2)
	36

	2
	12(9.2) 
	17(17.2)
	6(8.5)
	1(1.2)
	36

	3
	12(9.2)
	18(17.2)
	5(8.5)
	1(1.2)
	36

	4
	6(9.2)
	26(17.2)
	4(8.5)
	0(1.2)
	36

	5
	7(9.2)
	12(17.2)
	16(8.5)
	1(1.2)
	36

	6
	5(9.2)
	21(17.2)
	9(8.5)
	1(1.2)
	36

	7
	6(9.2)
	15(17.2)
	14(8.5)
	2(1.2)
	36

	8
	13(9.2)
	15(17.2)
	7(8.5)
	1(1.2)
	36

	9
	11(9.2)
	19(17.2)
	4(8.5)
	2(1.2)
	36

	10
	9(9.2)
	16(17.2)
	9(8.5)
	2(1.2)
	36

	Total
	92
	172
	85
	12
	360


E = 
E1 =  = 9.2  ; E2 =  = 17.2  ; E3 =  = 8.5  ; E4 =  = 2.1
X2 = 
X2 = ( +  +  +  +  +----------------   +  ) = 47.668
X2 = 47.668	
Degrees of freedom = (rows-1)×(columns-1)
		      =(4-1)×(10-1)
		     = 3×9
		     = 27
· Calculated Chi-square = X2 = 47.668 
         From Chi-square table P = 40.11		
· α = 0.05, 95% confidence level



	S/N
	SA
	A
	D
	SD
	Total

	1
	16(16)
	18 (17.7)
	2 (2.1)
	0 (0.2)
	36

	2
	15(16)
	15(17.7)
	4(2.1)
	2(0.2)
	36

	3
	19(16)
	13(17.7)
	4(2.1)
	0(0.2)
	36

	4
	15(16)
	20(17.7)
	1(2.1)
	0(0.2)
	36

	5
	14(16) 
	20(17.7)
	2(2.1)
	0(0.2) 
	36

	6
	17(16)
	17(17.7)
	2(2.1)
	0(0.2)
	36

	7
	17(16)
	17(17.7)
	2(2.1)
	0(0.2)
	36

	8
	17(16)
	18(17.7)
	1(2.1)
	0(0.2)
	36

	9
	15(16)
	19(17.7)
	2(2.1)
	0(0.2)
	36

	10
	15(16)
	20(17.7)
	1(2.1)
	0(0.2)
	36

	Total
	160
	177
	21
	2
	360


E = 
E1 =  = 16  ; E2 =  = 17.7  ; E3 =  = 2.1  ; E4 =  = 0.2
X2 = 
X2 = ( +  +  +  +  +----------------   +  ) = 42.211
X2 = 42.211
Degrees of freedom = (rows-1)×(columns-1)
		      =(4-1)×(10-1)
		     = 3×9
		     = 27
·  Calculated Chi-square = X2 = 42.211
         From Chi-square table P = 49.65		
· α = 0.05, 95% confidence level
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