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ABSTRACT
The new requirements for working and living in the 21st century is the ability of individual to be technological complaint. There is always need for teachers to possess for right competencies to operate information and communication technology (ICT) facilities available in the schools. The necessitated the study on the ICT competencies possessed by secondary school biology teachers in Kwara state. Three research questions and three research hypotheses guided the study. The study adopted descriptive survey research design. The population of the study comprised biology teacher in all government owned secondary school in the selected local government. The sample for the study comprised 50 biology teachers drawn from selected local government in the state using a purposive sampling technique. The instrument for data collection were biology teacher ICT competencies questionnaire (BTICTQ). The instrument were administered through direct delivery approach by the researchers and two research assistants. The data collected were analysed using frequency and simple percentage to answer the research questions and chi-square method to test the null hypotheses at 0.95 levels. The study revealed that there is a significant impact of ICT competencies of biology in demonstrating basic ICT tasks and age is a significant factors on ICT competence of biology teachers in demonstrating basic ICT tasks. The study concluded that secondary school biology teachers in Ilorin West Local Government do not possess the required ICT competences to use ICT facilities to teach biology concepts. The study recommended among others that practicing biology teachers should enroll in in-service training programme on ICT to update their competences in its use in teaching and the education teacher training institution should make sure that pre-service biology teachers process the required competency before graduation.
TABLE OF CONTENTS

Pages 

Title Page 









i
Certification 








ii
Dedication 









iii
Acknowledgments 







iv
Abstract 









vi

Table of Contents 








vii
CHAPTER ONE: INTRODUCTION 

Background to the Study 







1
Statement of the Problem







5

Purpose of the study 







6
Research Questions 







7
Research Hypotheses 







8
Significance of the Study 







8

Scope of the Study








9

Operational Definition of Terms 





10
CHAPTER TWO: - REVIEW OF RELATED LITERATURE

Overview of Biology as a Discipline





12
Conceptualizing Information and Communication Technology (ICT)
15
Benefits of Information and Communication Technology to Teaching and Learning









18
Nexus between Utilization of Information and Communication Technology and Teaching and Learning of Biology




22
Factors affecting the Availability and Utilization of Information and Communication Technology in Teaching and Learning


23
Strategies to enhance the Availability and Utilization of Information and Communication Technology in Teaching and Learning


28
Appraisal of Reviewed of Related Literature




30
CHAPTER THREE: RESEARCH METHOD

Research Design  








32

Population of the Study 







32
Sample and Sampling Techniques 





33
Research Instrument 







33
Validity of the Instrument 






34
Reliability of the Instrument 






35

Procedure for Data Analysis






35

Methods of Data Analysis Techniques 





36
CHAPTER FOUR: RESULT AND DATA ANALYSIS
Presentation of Result 







37
Discussion of the Findings






52
CHAPTER FIVE: SUMMARY OF FINDINGS, CONCLUSION 
RECOMMENDATIONS
Summary









55
Conclusion 









56

Recommendations








57
References      








58

Appendix









60

CHAPTER ONE

INTRODUCTION

Background to the Study

Biology  is  a  science  subject  offered  in  Senior  Secondary  School  in  Nigeria  which attracts  the  greatest  patronage  of  both  science  and art-oriented students  (Nwosu,  2012).  It addresses the needs of students through its relevance and functionality in content, practice and application (Chioma, 2015).  Thus, biology teaching needs teachers that are well grounded not only in subject matter but also in the skills and competences needed to impart such knowledge to bring about meaningful learning in the students. One of the competences needed by biology teachers is Information and Communication Technology (ICT) competence.

Margaret  (2015)  defined  ICT  as  an umbrella  term  that  includes  any  communication device or application, encompassing: radio, television, cellular phones, computer and network hardware and software and satellite systems, the various services and applications associated with them such as videoconferencing and distance learning. In the context of this study, ICT are those devices that help the teacher to facilitate and enhance learning.   However, the study focuses on competences possessed by biology teachers is the use of computer system to teach biology concepts
Ojiegbe (2010) defined competence as the acquisition of knowledge, skills and abilities at a level of expertise sufficient to be able to perform a given task in a work place appropriately. Competence  is  a  specific  practical  ability  possessed  by  someone  to  do  a  given  task.  ICT competency, according to Dike (2014), is the ability to effectively demonstrate practical use of ICT facilities to teach desired contents. ICT competences are set of technology standards that define proficiency in using computer technology in the classroom (www.google.com, 2017).

United  Nations  Educational,  Scientific  and  Cultural  Organization  (UNESCO,  2011) outlined ICT competence for teachers to includes the use of ICT to form teaching pedagogy, incorporation of  ICT  activities and skills into lesson plans to support students acquisition of school subject matter. Use of presentation software and digital resources to support instruction, ability to demonstrate and describe the use of common hardware technologies and basic tasks in use of ICT and the use of input devices for word processors such as text entering, editing, formatting and printing. Ability to describe the purpose and function of graphic software, to describe the internet and World Wide Web, elaborate on their uses and how a browser works. 

Ability to create an e-mail account and use it for a sustained series of e-mail correspondence, to integrate the use of computer laboratory into ongoing teaching activity, and  to use  of ICT resources to support students’ acquisition of subject matter and pedagogical knowledge. The competence covered in this study is the ability to demonstrate basic tasks in the use of ICT.  

ICT competences  of  teachers  could  be  determined  by  a  number  of  factors  such  as teacher’s qualification, year of experience, age, gender and location among others. This study considered age to be of great interest.  Age is the number of years someone has lived or something has existed. Dike (2014) reported that older teachers find it difficult to adapt to the present form of teaching with ICT while young teachers feel more comfortable working with computers. Jegede (2019) reported that age is not a factor when considering the competence.   There is therefore need to ascertain whether age bracket of biology teachers impede their ICT competences. It should be noted that education industry has become ICT driven in recent time. 
The evolving global digital society is an indication that the next generation of students will not likely make use of paper and pencil. More also, students’ nowadays  are  more  curious  about what happens around them using ICT. They are no longer interested in teacher’s old methods of instruction. The new requirement for working and living in the 21stcentury is the ability of individuals to become technologically compliant. Educators have recognized that there is need to  equip  learners  with  the  necessary  skills  and  experiences  that  will enable  them  to  become contributing members of the global community. 

Therefore,   uncertainty   exists   about   whether   biology   teachers   possess   the   right competences   to   operate   ICT   facilities   effectively. Where   they   lack   the   needed   ICT competences, it means that their students’ would probably be cut off from the rest of the world in terms of globalization. A times teachers assumed that they possess the ability to use ICT but in actual  sense  that  might  not  be  true.  This  is  why  Anih  (2013)  observed  that  ICT  skills computer science teachers claim they possessed were far below what they actually possessed. On the basis of this, the study compared the ratings of secondary school biology teachers on their possessed ICT competences with their actual ICT competences through a practical test to determine their ICT competences.
Statement of problem 

It has also been observed that the present state of Biology teaching in Nigeria indicates that many people who teach Biology in public secondary schools are not professional Biology teachers (Inyang, 2013). This might be one of the reasons for the poor performance of students in the subject (Biology). ICT Competent Biology teachers produce outstanding differences which result in positive learner's outcomes. On the other hand, lack of sufficient ICT competent Biology teachers is a problem for students and their academic performance. 

Indeed teacher’s academic background, training and professional competence is at stake (Ivowi, 2016). There is deficiency and poor academic performance of students in Biology and this could be traced to lack of teachers’ competence and learning resources in our classrooms (Nwosu, 2017). The single most important influence on student learning is the quality of teacher, yet most schools are still face with incompetent teachers. Meanwhile, teaching and learning of science subject most especially Biology depends on teachers own knowledge and competency of the content and ability to adequately deliver the instruction to the students. In the light this, the researcher therefore intends to carry out this study on information and communication competence possesses by Biology teachers in the teaching and learning of Biology in Ilorin West Local Government Area of Kwara State.
Purpose of the Study

The main purpose of this study is to examine the information and communication technology competence possessed by biology teacher in the teaching and learning Biology. The specific objectives include:

i. Examine various ICT competencies possessed by biology teachers in teaching and learning biology in secondary schools in Ilorin West Local Government Area 

ii. Examine the extent do biology teachers’ qualifications influence their ICT competence.

iii. Examine the influence of ICT on the teaching methods to be used by Biology teachers for effective teaching and learning of Biology

Research Questions 

i. What are the ICT competencies possessed by biology teachers in secondary schools in Ilorin West Local Government Area, Kwara State 

ii. To what extent do biology teachers’ qualifications influence their ICT competence? 

iii. What are the influence of ICT on the teaching methods to be used by Biology teachers for effective teaching and learning of Biology
Research Hypotheses 

The following null hypotheses were formulated and tested at alpha level of 0.05 level of significant. 
H0I: ICT competencies possessed by biology teachers in secondary schools has no significant influence on the teaching and learning biology 

H02: Teachers’ qualification has not significant factor in the ICT competencies possessed by biology teachers in schools in Ilorin West Local Government Area. 

H03: ICT has no significant influence in the teaching methods to be used by Biology teachers for effective teaching and learning of Biology

Significance of the Study

This study will be useful to both teacher and students. It improves concentration and comprehension. The activities carried out through digital and interactive tools increase student concentration and, therefore, they assimilate concepts more quickly, enhancing learning. 
As ICT in education advances informatization, not only teachers who support learning but also students will be able to acquire knowledge and skills of IT devices. literacy will help students to select and use necessary information and to develop the ability to think for themselves.

The arrival of ICT has provided unlimited access to resources and information and is defined as a great support for teachers and improves the quality of student learning.
The study findings would also guide schools’ management committees to employ ICT competency Biology teachers who have the right mix of different teacher characteristics inorder to enhance students’ achievement. This research will contribute to existing knowledge in entrepreneurship education literature, by developing an intention model that will be useful for researchers in undertaking further research on related areas of study.
Scope of the Study

The study examines the information and communication technology competence possessed by biology teacher in the teaching and learning Biology.  In view of this, the study was limited only to Ilorin west local government area. The population for the study involved all Biology teachers in Ilorin West Local Government Area. Fifty (50) teachers of Biology were randomly selected in Ilorin West Local Government Area, through simple random sampling techniques. Structured questionnaire was be used to elicit data from the respondents. Frequent and percentage were used to analyze the demographic characteristics of respondents and simple percentage method was also used to analyse the research questions and chi – square method used to analysed the research hypotheses of the study.  Due to financial and time constraints, the researcher was unable to visit all the schools in Ilorin West Local Government Area because of lack of enough finance; but was able to reach out to a meaningful population for the purpose of the study.  The problem also led to the delay in the completion of this research work. 
Operational Definition of Terms
ICT: Information and Communication Technology and refers to the combination of manufacturing and services industries that capture, transmit and display data and information electronically 
Biology: Biology is a branch of science that deals with living organisms and their vital processes. Biology encompasses diverse fields, including botany, conservation, ecology, evolution, genetics, marine biology, medicine, microbiology, molecular biology, physiology, and zoology.
Teacher: formally an educator is a person who helps students to acquire knowledge, competence, or virtue, via the practice of teaching. 
Teaching: Teaching can be defined as engagement with learners to enable their understanding and application of knowledge, concepts and processes 
Learning: Learning is the acquisition of knowledge or skills through study, experience, or being taught.
Competency: Competence is the set of demonstrable characteristics and skills that enable and improve the efficiency or performance of a job. Competency is a series of knowledge, abilities, skills, experiences and behaviors, which leads to effective performance in an individual's activities. 
CHAPTER TWO
REVIEW OF RELATED LITERATURE

This chapter is subdivided into the following headings:

· Overview of Biology as a Discipline
· Benefits of Information and Communication Technology to Teaching and Learning
· Nexus between Utilization of Information and Communication Technology and Teaching and Learning of Biology
· Factors affecting the Availability and Utilization of Information and Communication Technology in Teaching and Learning
· Strategies to enhance the Availability and Utilization of Information and Communication Technology in Teaching and Learning
· Appraisal of Reviewed of Related Literature
Overview of Biology as a Discipline
Biology is a distinct field of the natural sciences. However, just like other fields of natural sciences, it is concerned with the pursuit of a comprehensive understanding of natural phenomena and events. Two main subfields make up the biology discipline. One is functional biology, and the second historical biology, otherwise referred to as evolutionary biology (Mulkah & Femi, 2020). The functional aspect of biology is concerned with the physiological processes that make up the natural principles of physical sciences, particularly at the cellular and molecular levels. Historical biology on the other hand serves as a platform for advancements in the study of extinct species, the history of life across geological time and seeks to promote a diversity of perspectives in this quickly developing discipline. There are three main recognized branches of biology which include botany, zoology and microbiology. Biology is the science aspect that deals with the study of life and living organisms (Ihejiamaizu & Ochui, 2019). Abanikannda (2018) sees biology as the field of science that deals with physiochemical aspects of life.

The main objective of studying biology as a discipline is spelt out in the West African Examination Council Syllabus (2020). The syllabus is designed to assess candidates; understanding of the structure and functions of living organisms as well as appreciation of nature;

· Acquisition of adequate laboratory and field skills in order to carry out and evaluate experiments and projects in Biology;

· acquisition of necessary scientific skills for example observing, classifying and interpreting biological data;

· acquisition of the basic relevant knowledge in Biology needed for future advanced studies in biological sciences;

· acquisition of scientific attitudes for problem solving;

· ability to apply biological principles in everyday life in matters that affect personal, social, environmental, community health and economic problems; and awareness of the existence of interrelationships between biology and other scientific disciplines (WAEC, 2020).

Through the use of information and communication technology (ICT), which has immense benefits in the teaching and learning process, the aforementioned objectives might be accomplished by students offering Biology at the end of the three-year course. However, this heavily depends on the competence of teachers in implementing teaching methods that use instructional aids that are driven by information and communication technology to achieve lesson the objectives at the classroom level (Ihejiamaizu & Ochui, 2019).

Conceptualizing Information and Communication Technology (ICT)

Various definitions have been proposed by scholars to describe information and communication technology (ICT). Bas (2016) has suggested that ICT is a commonly used term that encompasses computers, progrsams, networks, satellite connections, and other related technologies that allow people to access and exchange information in various formats. The term is also commonly used to refer to computer use and related activities. Meanwhile, Bamidele (2016) has described ICT as the use of computers, the internet, and other telecommunications technologies across all aspects of human activity.

According to Ojo and Adu (2018), information and communication technology facilities encompass all available resources that enable the identification, creation, processing, storage, packaging, preservation, conservation, and transfer of information, without being restricted by time and location. These tools are used for creating, storing, processing, distributing, and exchanging information. Bayo (2016) defines information and communication technology as a means for students to observe real-life events. Chassignol et al. (2018) suggest that information and communication technology refers to a range of activities and materials that are enabled by electronic methods for processing, transferring, and displaying information. All types of technology that make it easier to communicate, process, and transmit information electronically are therefore collectively known as information and communication technology.

Khan (2016) in his own terms defines information and communication technology (ICT) as the utilization of electronic computers and software to gather, process, store, transmit, and retrieve information. This term encompasses the collection, management, storage, and sharing of information, and refers to the tools and advancements that simplify the creation and use of knowledge and ideas across all areas of human activity. Alshmrany and Wilkinson (2017) assert that ICT involves the ability to fully comprehend and possess a range of skills, including recognizing, identifying, evaluating, and effectively using information. Essentially, it involves the capacity to communicate, conduct research, and access information, as well as a basic understanding of computer usage. According to Eynon (2016), ICT has replaced information technology (IT) as a term because it is more appropriate and commonly used.

Seldon and Abidoye (2018) defined information and communication technologies (ICTs) in education as a range of rapidly evolving technologies that includes computers, laptops, digital cameras, local area networks (LANs), the internet, the World Wide Web (WWW), CD-ROMs, DVDs, and software such as spreadsheets, tutorials, simulations, electronic mail, digital libraries, computer-mediated conferencing, video conferencing, and virtual reality. The use of ICTs in education has made it possible to overcome the limitations of time, distance, and learning activities. Different information and communication technology tools such as computers, the internet, PowerPoint, television, overhead projectors, cameras, radio cassettes, videotapes, audio cassettes, audio CDs, the World Wide Web (WWW), telephones, and other devices are employed in teaching and learning.

In this research, information and communication technology refers to all digital devices that can be utilized for teaching, learning, and process improvement within and outside the school, including desktop or laptop computers, projectors, printers, scanners, video conferencing systems, interactive whiteboards such as SMART Boards, smart gadgets like iPods, Galaxys, digital cameras, video cameras, MP3 players/iPods, and DVD players.
Benefits of information and communication technology to teaching and learning

Studies have demonstrated that there are measurable benefits to utilizing information and communication technology in education that are superior to traditional teaching methods. The optimum utilization of information and communication technology tools by teachers and learners, for example, would lead to enhanced outcomes and efficacy in teaching and learning, as well as foster a learner-centric environment. This is due to the fact that information and communication technology tools enable students to obtain information from a diverse range of sources and present it in various formats. Furthermore, it allows students to work independently and collaboratively (Ayikoye, 2017; Bhattacharjee & Deb, 2016). According to du Boulay (2016), information and communication technologies are essential tools in education that can be utilized to meet the unique learning needs of individual students, promote educational equity, provide high-quality learning materials, enhance students' self confidence and independence, and facilitate professional development for teachers. The integration of information and communication technology in education improves the learning environment by increasing engagement and reducing indifference towards individual differences (Fabunmi & Awoyemi, 2017).

Daudi and Nzilano (2019) argue that if used appropriately, various information and communication technologies can enhance access to education in the increasingly digital workplace by distributing information, utilizing learning management systems, managing educational services, and making them accessible at a reasonable cost whenever and wherever required. Online learning platforms such as e-learning and blended learning now provide access to higher education and other adult learning opportunities for individuals and groups who were previously unable to enrol in traditional academic institutions.

Coleman et al. (2016) argue that the appropriate implementation of information and communication technology in the classroom changes the role of the teacher to that of a facilitator, knowledge navigator, and co-learner, and promotes a more interactive and engaging learning environment for both teachers and students. Yunus et al. (2021) suggest that information and communication technology provides users with the ability to participate in the library and information service process and access information in a flexible, cost-effective, and up-to-date manner. The use of information and communication technology tools is necessary, not optional, to promote economic, technological, and educational growth at all levels of schooling.

Ghavifekr et al. (2016) assert that effective use of information and communication technology in schools ensures wider access to knowledge and experience in this era of globalization. According to Amusa and Atinmo (2016), institutions that encourage the use of information and communication technology by both teachers and students are more effective and productive in teaching and learning. Information and communication technology supports teaching and learning by providing dynamic, interactive, flexible, and engaging content that enhances the pedagogical activities of teachers.

Information and communication technology can contribute to creating a more inclusive education system by aiding with assessment, evaluation, teaching, and learning processes. It has the potential to increase access to educational resources, improve learning outcomes, enhance teacher productivity, and close the digital divide between different socioeconomic groups.

Furthermore, it can enhance student engagement, leading to improved academic achievement (Naji, 2017). Students who make use of information and communication technology are more likely to comprehend complex ideas and concepts, retain information better, and apply it to realworld situations beyond the classroom (Cantoni & Danowski, 2015). As a result, the integration of information and communication technology has enhanced the accessibility and relevance of quality education, making it available anytime and anywhere.

Nexus between Utilization of Information and Communication Technology and Teaching and Learning of Biology
Due to the rising usage of electronic teaching methods, textbooks are quickly going out of date and the use of digital tools fosters students’ interest, motivation, and success (Ihejiamaizu & Ochui, 2019). Lawler (2016) observes that using digital tools can make biology lessons more engaging for some students. However, Ugbaja and Okeke (2020) noted that high school students may not always perceive biology learning to be more fascinating with the usage of technology tools, with the exception of particular topics that they find acceptable learning through technology tools. Farhana and Chowdhury (2019) states that the use of digital tools in biology teaching and learning aids teachers and students in identifying learning topics, resolving issues, and offering answers to issues that arise during the learning process. Involving students in the use of digital tools also makes learning more accessible and ensures that concepts in subject areas are mastered. Additionally, technological tools aid in student-centered and independent learning.

Factors affecting the Availability and Utilization of Information and Communication Technology in Teaching and Learning
The full integration of technology in education is crucial to enhance teaching and learning, however, various barriers impede their utilization in the educational system. A study by Mulkah and Femi (2020) reveals that information and communication technology resources are inadequately available in schools for use by biology for teaching and learning. In a similar vein, Nwana et al. (2017) contends that the factors hindering the efficient integration of information and technology tools into education are inadequate resources, technical support, and inadequate teacher preparation, as well as lack of teachers’ encouragement to technology tools in lesson delivery.

Study by Alshmrany and Wilkinson (2017) also found that a major barrier to teachers’ adoption of information technology tools was their resistance to change. Some teachers face difficulties in adjusting or adapting to the use of technological innovation, and as a result, they consistently reject anything that can cause them to feel a little stressed. Haji et al. (2017) argues most teachers are unable to practice independently because they are unfamiliar with the information and communication technology tools and gadgets used to make teaching simpler. This may not be unrelated to the lack of information and communication technology training, expertise and experience on the part of the teachers (Amusa & Ainmo, 2016; Nkoyo & Egbe, 2016; Ani et al., 2016). Mulkah and Femi (2020) found that biology teacher’s perception of information and communication technology capacity building workshops was low because they are not aware of the significance the capacity building workshop may afford them.

Ghavifekr et al. (2016) argues that there are technical assistance challenges, low network connectivity and limited accessibility in using information and communication technology in teaching and learning. Khokhar and Javaid (2016) stated that inadequate instructional time affect the utilization of information and communication technology in the classroom teaching. Therefore, additional instructional time is required in order to use information and communication technology in education. Ayikoye (2017) list the following as additional barriers to the usage of information communication technology in teaching and learning:

· Poor funding: Most secondary schools lack the necessary information and communication technology tools and resources for teaching and learning. This is due to the high cost of information and communication technology materials and equipment. Thus, the acquisition of all necessary technological facilities as well as their installation and utilization become exceedingly challenging. Lack of access to fund does not allow the schools to purchase computers and its hardware and software. It also makes it difficult to connect to the internet and maintain those technological tools that have been purchased. Funding is therefore inadequate due to the high cost of purchasing materials and equipment for information and communication technology.
· Poverty: Most people in Nigeria live in poverty and this prevents them from acquiring these modern technologies. Given Nigeria’s current economic situation and the poor working conditions teachers are subjected to, the expense of information and communication technology hardware and software may be burdensome for the average teacher. The teacher’s ability to learn information and communication technology skills and knowledge acquisition is therefore challenged as they will not have easy access to the internet or other information and communication technology resources.
· Inadequate Electricity (i.e. Power) Supply: Lack of electricity or insufficient power supply to schools is a major challenge affecting the utilization of information and communication technology in the acquisition of knowledge and skills. Adequate, regular, and stable power supply is necessary for the efficient functioning of technological tools utilized for teaching and learning. In Nigeria, most electronic devices are damaged as a result of power failures. Unfortunately, only a few Nigerians can afford to purchase standby generators to guarantee a steady power supply when the public power supply is disrupted. According to Nkoyo and Egbe (2016), some schools still lack access to electricity due to Nigeria's developmental status and the government's inability to connect the entire nation to the national electricity grid. Consequently, many schools, particularly those in rural areas, face limitations and may not be able to incorporate computers into their teaching and learning practices. Episodic power supply issues also remain a challenge in urban areas.

There are other challenges affecting the effective use of information and communication technology that have been discussed by scholars. These include online and virtual crimes, copyright challenges, unclear organizational structures, disregard for potential users cultural backgrounds, and lack of information and communication technology policies, etc. (Barathi et al., 2017; Shivakumar, 2017). Others include lack of political will on the part of the government to the school management (Onwukanjo & Joseph, 2017); lack of facilities and available facilities that are lying dormant (Nwana et al., 2017). Osakwe (2017) posits that teachers could experience cyber bullying or feel extremely insecure while looking for educational resources online.
Additionally, internet failure can occasionally result in troublesome circumstances. For instance, a lesson may need to be cancelled or postponed if the internet connections to the information and communication technology devices are disrupted.

Strategies to enhance the Availability and Utilization of Information and Communication Technology in Teaching and Learning
According to Ojo and Adu (2018), using information and communication technology can enhance the quality of education by increasing student motivation and engagement, improving the acquisition of foundational skills, and enhancing teacher preparation. Scholars have suggested several strategies to improve the use of information and communication technology in teaching and learning in Nigeria. Udeani and Akhigbe (2020) recommend that relevant and culturally responsive digital tools be available to teachers and students, and that teachers be equipped with the necessary knowledge and abilities to use them to support students in achieving academic standards.

Scholars such as Bhattacharjee and Deb (2016), Bas (2016), Daudi and Nzilano (2019), Dinc (2019), and Belay (2020) suggest that strategies such as good maintenance of technology, positive attitudes toward its relevance, provision of adequate facilities, and well-equipped laboratories can improve the use of technology in education. Professional development and training for teachers are also essential for successful integration of technology in schools (Onwukanjo & Joseph, 2017). It is important for both teachers and students to receive foundational training in information and communication technology to effectively use the resources in the classroom (Onwukanjo & Joseph, 2017; Kolog et al., 2018). If students lack the skills to employ information and communication technology resources in their learning process, its availability is also useless. As a result, the school should provide the students with a foundational training. Just as teachers must receive training, students must also receive adequate information and technology training (Onwukanjo & Joseph, 2017).

Sherpa (2017) maintains that institutions and school management must offer teachers and technical support staff enough support and training in order to promote the use of information and communication technology in teaching and learning. Also, all information and communication technology parts, including software and hardware, should be kept up to date, and technical help should be provided for teachers who have trouble using it (Shivakumar, 2017). Kolog et al. (2018) submits that the school needs a suitable information and communication technology policy in order to achieve the integration of information and communication technology in teaching and learning. The policy or handbook will serve as a guide, blueprint for the school to design and manage its information and communication technology tools for teachers and students in a systematic and progressive manner.

Appraisal of Reviewed of Related Literature

Based on the reviewed literature, it is clear that most studies have focused on the effectiveness of information and communication technology (ICT) on the teaching and learning of biology, with an emphasis on students. However, there has been less attention given to the perception of biology teachers regarding the availability and utilization of ICT for teaching and learning in senior secondary schools. Furthermore, there have been only a few studies conducted on this topic in Kwara state, and the time period covered in these studies differs from the one examined in this research. Lastly, while previous studies have touched on this topic, they have not provided detailed strategies for improving the effective provision and utilization of ICT in the teaching and learning of biology in senior secondary schools as this study seeks to accomplish.

CHAPTER THREE

RESEARCH METHODOLOGY

Research Design

The study uses a descriptive research design method, specifically the survey research method, to investigate the views of biology teachers on the availability and use of information and communication technology in teaching and learning biology in secondary schools in Kwara state. Survey research involves collecting data systematically through interviews and questionnaires from a sample or the entire population, depending on its size and characteristics. This method was chosen because of the diverse and large size of certain parts of the population.

Population of the Study

Ilorin West Local Government Area, Kwara State is the Area of Study. The total number of public senior secondary schools in Kwara State is 85 and it has 20 Biology Teachers (Kwara State Teaching Service Commission, 2021).

The population of the study is made up of all biology teachers teaching biology in Ilorin West secondary school.  The total numbers of fifty (50) respondents were selected for the study. It is from this population that a representative sample was drawn. 

Sample and Sampling Techniques

A multi-stage sampling method which involves simple random, systematic and stratified random sampling was used to select the name of schools from the local government areas of Kwara state. 

The sample for this study was fifty biology teachers. In view of the fact that the researcher could not cover the entire biology teacher in Ilorin West Local Government Area  Kwara State, fifty respondents were selected by using simple random sampling techniques from fifty randomly selected. They were schools that are offering biology in their various schools
Research Instrument

The instrument for data collection in this study is a researcher structured questionnaire in which set of statements that are related to the objectives of the study were made. It is close-ended and worded unambiguously in order to elicit the correct responses from the respondents. It consisted of four (4) sections (sections A-D). Section A consists of four (4) items designed to obtain information on the demographic characteristics of the respondents. Section B contains ten (10) items on information and communication technology competence possess by biology teacher in Ilorin West Local Government Area, Kwara State. Therefore, for this study, 4 point Likert scale was used as follows;

SA - Strongly Agree 4

A - Agree 3

D - Disagree 2

SD - Strongly Disagree 1

Validity of the Research Instrument

The content of the questionnaire was validated by experts to ascertain its validity. The instrument was validated by three experts, one (1) expert from the Department of biology, School of Science, in Kwara State College of Education, Ilorin and the second is a Biology Teacher from a Public Senior Secondary School in Ilorin West Local Government Area, Kwara State. These experts made some recommendations for adjustments before the final drafts were made.

Reliability of the Research Instrument

The test-retest method was used to test the reliability of the instrument. The questionnaires was administered to sample of 20 Biology Teachers within the population but outside the sample to collect their responses and after one week, the same test was also administered on them again and their responses were correlated with the previous one. The value of the reliability test of the questionnaire was .981, which was determined using Cronbach’s alpha. According to Cronbach’s output interpretation rule by George and Mallery (2013), .9 is regarded as an excellent output. This shows that the research instrument is very reliable.

Method of Data Collection

In this study, the researcher employed quantitative methods of data collection. The quantitative data were obtained through survey by administering questionnaires. Three Research Assistants were engaged by the researcher for data collection.

Method of Data Analysis

Simple percentage method was used to analyze the data collected. It is used to justify the research question raised for the study and chi square method will be used to analyze the research hypotheses.

CHAPTER FOUR

RESULT AND DATA ANALYSIS

Data Presentation                                                                         

Data was collected through the use of questionnaire. The presentation and analysis of data include table which were arranged in order of responses.                                                                                                                

Data collection 

The opinion of secondary school teachers on the information and communication technology competence possessed by biology teacher in the teaching and learning Biology in Ilorin West Local Government Area of Kwara State were sought through questionnaire items.  A set of questionnaire was designed, and about fifty five questionnaire forms were distributed to teachers. At the end, fifty questionnaires were retrieved, compiled and analyzed.

Data Analysis and Results 

Analysis of data was based on research questions formulated in chapter one of this work. Items on the questionnaire were used as instruments for analyzing each research questions. The data collected was analyzed by using Frequency counts and percentage. 

Analysis of section A: Personal Information of Respondents    
Table One: Distribution of Respondents by Sex 

	Sex
	Frequency
	Percentage (%)

	Female 
	27
	54%

	Male 
	23
	46%

	Total 
	50
	100


Source Field Survey, 2024

The above table shows that 54% of the respondents were female while only 46% of the respondents were male. The distribution shows that there are more female students than male in the selected schools.

Table Two: Distribution of Respondents by class range  

	Marital Status
	Frequency
	Percentage (%)

	Married 
	43
	86%

	Single 
	7
	14%

	Others 
	0
	0%

	Total 
	50
	100


Source: Field Survey, 2024

Table 3, above shows that 43(86%) of the respondents were married which means that majority of the respondents were married while 7(14%) of the respondents were single none of the respondents were others respectively in the population.

Table Three: Distribution of Respondents by Age 

	Age Range
	Frequency
	Percentage (%)

	21-30 years 
	8
	16%

	31-40 years 
	24
	48%

	41 years & above
	16
	32%

	Total 
	50
	100


Source Field Survey, 2024

The above table shows that 8(16%) of the respondents were fall between 21-30 years,31-40 years fall on 24(48%) of the respondents while 41 years above 16(32%).  In the above table majority of the age range fall between 31-40 years.
Table Four: Distribution of Respondents by Religion  

	Marital Status
	Frequency
	Percentage (%)

	Christianity 
	6
	12%

	Islam 
	44
	88%

	Other 
	0
	0%

	Total 
	50
	100


Source: Field Survey, 2024

Table 3, above shows that 6(12%) of the respondents were Christianity while 44(88%) of the respondents were Islam which means that majority of the respondents were practicing Islam none of the respondents were others respectively in the population.

Results

Research Question One: What are the ICT competencies possessed by biology teachers in secondary schools in Ilorin West Local Government Area, Kwara State 

Table Five: Summary analysis of respondents’ opinion on the ICT competencies possessed by biology teachers in secondary schools.
	S/N
	Items
	SA

%
	A

%
	D

%
	SD

%

	1
	The use of ICT in developing and presenting information to the learners enhance the teacher skills and competency in biology
	17

(34%)
	13

(26%)
	12

(24%)
	8

(16%)

	2
	Teacher are to prepared ICT learning environment, designing effective learning experience and creating rich learning to student 
	20

(40%)
	15

(30%)
	9

(18%)
	6

(12%)

	3
	Biology teacher should be productivity, communication, research, media, good presentation and interpersonal skills to the student 
	19

(38%)
	17

(34%)
	8

(16%)
	6

(12%)

	4
	Biology teacher should possess classroom management, organization and good planning during using ICT for teaching and learning biology
	21

(42%)
	18

(36%)
	7

(14%)
	4

(8%)


Source; Field Survey, 2024

From the table above, most of the students unanimously agreed that the use of ICT in developing and presenting information to the learners enhance the teacher skills and competency in biology. From the assertion, 34% of the respondents strongly agreed to the statement while 26% of the respondents agreed to the statement but 24% of the respondents disagreed to the statement and 16% of the remaining respondents strongly disagreed to the statement. 
         
More so, majority of the students posited that teacher are to prepared ICT learning environment, designing effective learning experience and creating rich learning to student with the support of 40% of the respondents strongly agreed to the statement while 30% of them agreed but 18% of the respondents disagreed to the assertion and 12% of them strongly disagreed to the statement respectively.
          In addition, item 3 buttresses further that Biology teacher should be productivity, communication, research, media, good presentation and interpersonal skills to the student. From the point, 38% of the respondents strongly agreed to the statement while 34% of them agreed to the statement but 16% of the respondents disagreed to the statement and 12% of the respondents strongly disagreed to the statement.
           Biology teacher should possess classroom management, organization and good planning during using ICT for teaching and learning biology. From this, 42% of the respondents unanimously strongly agreed that statement while 36% of the respondents agreed to the statement but 14% of the respondents disagreed to the statement and 8% of the respondents strongly disagreed to the statement.  
Research Hypothesis One

H0I: ICT competencies possessed by biology teachers in secondary schools has no significant influence on the teaching and learning biology 

Table 2: showing chi – square analysis of the responses of respondent on relationship between the ICT possessed by biology teacher and effective teaching and learning 

	Variable
	N
	df
	X2
Table Value
	X2
Calculated Value
	Remark 

	ICT  by Biology Teacher
	50


	9


	3.325


	12.5792


	Hypothesis Rejected

	Teaching and Learning
	
	
	
	
	

	Total
	50
	
	
	
	


Sources: Field Survey, 2024

 Decision Rule: If calculated value greater than tabular value accept the H1, if otherwise reject the H1 
Comment: since calculated value x2 les than tabular value x2 i.e. Cal x2 = 12.5792 and tab x2  = 3.325, hence accept the H0, this means H1 rejected, which means ICT competencies possessed by biology teachers in secondary schools has significant influence on the teaching and learning biology 

From the above table, most of the respondents (teachers) are of the opinion that ICT skills possessed by biology teacher in secondary school has a great impact on the effective teaching and learning.

Research Question Two: To what extent do biology teachers’ qualifications influence their ICT competence? 

Table Six: Summary Analysis of respondents’ opinion in respect to the biology teacher qualification influence their ICT competence.

	S/N
	Items
	SA

%
	A

%
	D

%
	SD

%

	5
	Qualified and competent ICT teachers are more effective in the teaching of Biology 
	16

(32%)
	15

(30%)
	13

(26%)
	6

(12%)

	6
	Teachers' competencies significantly influence ICT implementation.
	22

(44%)
	11

(22%)
	7

(14%)
	10

(20%)

	7
	Teacher qualification and competency enhancing managing students' educational and research activities in the digital environment
	20

(40%)
	15

(30%)
	9

(18%)
	6

(12%)


Source; Field Survey, 2024

In the item 5 above, most of the respondents unanimously agreed that qualified and competent ICT teachers are more effective in the teaching of Biology. With this point, 32% of the respondents strongly agreed to the statement while 30% of the respondents agreed but 26% of the respondents disagreed to the statement and 12% of the respondents strongly disagreed to the motion.
           
In addition, item most of the respondent posited that teachers' competencies significantly influence ICT implementation. From this point of view, 44% of the respondent strongly agreed that teachers' competencies significantly influence ICT implementation while 22% of the respondents agreed but 14% of the respondents disagreed to the statement and 20% of the respondents strongly disagreed to the statement.

             More so, items 7 shows that teacher qualification and competency enhancing managing students' educational and research activities in the digital environment with the support of 40% of the respondents strongly agreed to the statement while 30% of them agreed but 18% of the respondents disagreed to the assertion and 12% of them strongly disagreed to the statement respectively.
Research Hypothesis Two:
H02: Teachers’ qualification has not significant factor in the ICT competencies possessed by biology teachers in schools in Ilorin West Local Government Area. 
	Variable
	N
	Df
	X2
Table Value
	X2
Calculated Value
	Remark 

	Teacher Qualification  & ICT skills 
	50
	15


	1.635


	7.5457


	Hypothesis Rejected

	Effective teaching and learning 
	
	
	
	
	

	Total
	50
	
	
	
	


Table 4:  Showing chi – square analysis of the responses of respondent on relationship between the teacher qualification and ICT competencies possessed by Biology teacher in secondary school.
Sources: Field Survey, 2024  

Decision Rule: if the calculated value X2 is greater than tabular value X2 reject the H1, if otherwise accept the H2.
Comment: since the calculated value X2 is greater than tabular value X2 i.e. Cal X2 = 7.5457 and Tab X2 = 1.635, hence reject the H2, this means H2 is accepted, which means teachers’ qualification has significant factor in the ICT competencies possessed by biology teachers in schools in Ilorin West Local Government Area.         From the analysis above, the responses of teacher shows that qualification and ICT competences biology teacher enhance the effective teaching and learning which influence the student academic performance in biology.
Research Question Three: What are the influence of ICT on the teaching methods to be used by Biology teachers for effective teaching and learning of Biology?

Table Seven: Summary Analysis of respondents’ opinion on the influence of ICT on the teaching methods to be used by Biology teachers for effective teaching and learning of Biology

	S/N
	Items
	SA

(%)
	A

(%)
	D

(%)
	SD

(%)

	8
	The activities carried out through digital and interactive tools increase student concentration and comprehension
	15

(30%)
	12

(24%)
	13

(26%)
	10

(20%)

	9
	It enabled teachers to create a better learning environment for students, making it easy for them to grasp complex concepts and ideas.
	17

(34%)
	19

(38%)
	8

(16%)
	6

(12%)

	10
	Students assimilate concepts more quickly, enhancing learning through integrating ICT tools
	18

(36%)
	14

(28%)
	9

(18%)
	9

(18%)

	11
	It make learning environment more enjoyable, motivating and attractive  to the student 
	23

(46%)
	10

(20%)
	5

(10%)
	4

(8%)


Source; Field Survey, 2024

               Item 8, reveals that most of the respondents strongly agreed that the activities carried out through digital and interactive tools increase student concentration and comprehension. Going by this, 30% of the respondents strongly agreed to the statement while 24% of the respondents agreed to the statement but 26% of the respondents disagreed to the statement and 20% of them strongly disagreed to the assertion.
Item 9, stresses further that it enabled teachers to create a better learning environment for students, making it easy for them to grasp complex concepts and ideas with the support of 34% of the respondents strongly agreed while 28% of them agreed to the statement but 18% of the respondent disagreed to the statement and 12% of them strongly disagreed to the statement respectively.
             The last Item reveals that students assimilate concepts more quickly, enhancing learning through integrating ICT tool. 36% of the respondents strongly agreed to the statement while 28% of the respondents agreed to the statement but 18% of the respondents disagreed to the statement and 18% of the respondents strongly disagreed to the statement respectively.

            In the last item of the table above, most of the respondents posited that it make learning environment more enjoyable, motivating and attractive  to the student, in response to this, 23(46%) of the respondents strongly agreed while 10(20%) of the them agreed but 5(10%) of the respondents disagreed and 4(8%) of the remaining respondents strongly disagreed to the statement respectively.   

Research Hypothesis Three: 

H03: ICT has no significant influence in the teaching methods to be used by Biology teachers for effective teaching and learning of Biology
	Variable
	N
	df
	X2
Table Value
	X2
Calculated Value
	Remark 

	ICT
	50
	6


	1.635


	3.8689


	Hypothesis Rejected

	Teacher teaching methods  
	
	
	
	
	

	Total
	50
	
	
	
	


Table 6: Showing the chi – square analysis of the responses of respondent on relationship between the ICT influence on the teaching method to be used by biology teacher for effective teaching and learning of biology. 

Sources: Field Survey 2024.

Decision Rule: if calculated value X2 is greater than tabular value X2 reject the null hypothesis.

Comment: since our calculated value X2 = 3.8689 is greater than tabular value X2 = 1.635, will reject the H3. Thus, this means, there is a great significance ICT has significant influence in the teaching methods to be used by Biology teachers for effective teaching and learning of Biology. It indicates that most of the respondent strongly agreed that ICT skills influence the teaching methods to be used by Biology teacher on the effective teaching and learning in secondary school.
Discussion of Result
Findings from the study revealed that majority of biology teachers in Ilorin West are not competent in the use of ICT in all the required areas as stipulated by UNESCO (2008). These showed that the biology teachers need a lot of training in the areas of pedagogical, subject matter and personal ICT competencies, such as competency in matching specific curriculum standard to particular software packages and computer applications and describe how these standards are supported by these applications. Incorporate appropriate ICT activities into lesson plans so as to support students’ acquisition of school subject matter knowledge, use common communication and collaboration technologies, such as text messaging, video conferencing, and web-based collaboration and social environments (UNESCO, 2008). This has a great implication to the success of ICT policy in Nigeria, because the teacher plays an important role in any educational reform strategy at the secondary school level. 

Therefore the present ICT competency level of biology teachers in Ilorin West Local Government contradicts the tenets of the Competency Based Teacher Education (CBTE) because here the majority of the teachers are not competent in the use of ICT. Qualification as seen in this is a factor in the result of the findings that those teachers with highest qualifications (M.Sc/M.Ed) had high percentage scores in the ICT competency test, mostly in the areas of pedagogical ICT competency e.g. ability to demonstrate a variety of virtual and know ledge building environments and describe how they support student learning communities; have students analyze specific examples of use of these resources in their subject area and describe how they support student learning communities. Have participants use and demonstrate the effectiveness of these tools in a unit that they design. This may be because those teachers at this level of qualifications equipped themselves more by going for computer literacy programs and have high faculty to understand the technicalities involved in ICT applications due to the fact that they are more exposed to workshops on ICT capacity building in the areas of personal, pedagogical and subject matter ICT competences.

 Also Gender is a significant factor in mean score of ICT competence possessed by biology teachers in schools in Ilorin West Local Government Area of Kwara State. Male biology teachers performed better in the areas of pedagogical, personal and subject matter ICT competency, than female biology teachers.
CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
Summary 

The successful implementation of ICT policies and programmes in Nigeria schools begins with teachers possessing the basic ICT literacy skills that can empower them to demonstrate any kind of competence in actual instruction. One cannot think of ICT integration in instruction without determining whether the biology teachers are acquainted with the operational skills of the ICT components. This study therefore, assessed the ICT competencies possessed by biology teachers in Ilorin West Local Government Area of Kwara State. The emphasis was on the pedagogical, subject matter and personal competencies of biology teachers in using ICT. The study was guided by three research questions and three hypotheses. Fifty biology teachers constituted the study subject, which was executed using a survey research design. An ICT competency test was administered to the biology teachers spread out in selected secondary schools in Ilorin West Local Government Area, Kwara State. The research questions were answered using frequency and percentage and the hypotheses were tested with Chi-square method. It was found that most biology teachers in Ilorin West Local Government are competent (41.4%) and fairly competent (53.5%) in the use of ICT; qualification was found to be a significant factor in the mean score of the biology teachers ICT competency, teachers with Med/M.Sc. had the highest ICT competency (84.6%); gender was found to be factor in the mean score of biology teachers ICT competence, male biology teachers had the highest ICT competency (50% competency and 27% fairly competent). Based on the findings of the study, some recommendations were made to get all teachers to be proficient in the use of ICT in teaching.
Conclusion 

As revealed by the study results, although biology teachers were fairly competent of basic operations of ICT. It is difficult to say that, they are good enough to use ICT. This implies that they cannot transfer these technologies to classroom use for education purposes. They are thus far from creating a student-centered learning environment with ICT.
Recommendations 

Based on the implications of the findings, the following recommendations were made:

1. Workshops, seminars, conferences and in-service training on ICT should be organized for biology teachers in Ilorin West to help them improve on their ICT competencies. 

2. Female biology teachers should try to improve on their ICT competency for them to be able to compete with their male counterparts in this technology era. 

3. More efforts should be made by the federal, state, and communities to provide adequate and necessary ICT facilities for schools so that the teachers will have access to practicing with them even after they have gone for training so as not to lose the knowledge they gained from training. 
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APPENDIX
KWARA STATE COLLEGE OF EDUCATION, P.M.B. 1527, ILORIN

DEPARTMENT OF BIOLOGY, SCHOOL OF SCIENCE
Dear Respondent;

I will like you to assist in filling the following questionnaire as regard this topic Information and Communication Technology Competence Possessed by Biology Teacher in the Teaching and Learning Biology. I shall be very happy as you assist me in filling these questionnaires. Note that your anonymity is guaranteed. 

Thanks.










Yours Faithfully,
Researcher 

SECTION A

Instruction: Please tick (√) where appropriate

1)
Gender:
a. Male

[    ] 

b. Female

[    ]

2)
Age:
a. 21 – 30 years [    ]   b. 31 – 40 years
[    ]
41-50 years [  ], 

50 years and above 
[    ]

3)
Marital Status: a. Married 
[    ]

b. Single

[    ]


c. Divorced 
[    ] 

d. Widow

[    ]
e. Separated [    ]

4)
Religion:
a. Christianity        [    ]

b. Islam
 
[    ]




c. Others specify
[    ]
	S/N
	ITEMS
	SA
	A
	D
	SD

	Q1
	What are the ICT competencies possessed by biology teachers in secondary schools in Ilorin West Local Government Area, Kwara State 

	1
	The use of ICT in developing and presenting information to the learners enhance the teacher skills and competency in biology
	
	
	
	

	2
	Teacher are to prepared ICT learning environment, designing effective learning experience and creating rich learning to student 
	
	
	
	

	3
	Biology teacher should be productivity, communication, research, media, good presentation and interpersonal skills to the student 
	
	
	
	

	4
	Biology teacher should possess classroom management, organization and good planning during using ICT for teaching and learning biology
	
	
	
	

	Q2
	To what extent do biology teachers’ qualifications influence their ICT competence? 

	5
	Qualified and competent ICT teachers are more effective in the teaching of Biology 
	
	
	
	

	6
	Teachers' competencies significantly influence ICT implementation.
	
	
	
	

	7
	Teacher qualification and competency enhancing managing students' educational and research activities in the digital environment
	
	
	
	

	Q3
	What are the influence of ICT on the teaching methods to be used by Biology teachers for effective teaching and learning of Biology

	8
	The activities carried out through digital and interactive tools increase student concentration and comprehension
	
	
	
	

	9
	It enabled teachers to create a better learning environment for students, making it easy for them to grasp complex concepts and ideas.
	
	
	
	

	10
	Students assimilate concepts more quickly, enhancing learning through integrating ICT tools
	
	
	
	

	11
	It make learning environment more enjoyable, motivating and attractive  to the student 
	
	
	
	


12

