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ABSTRACT
The study examined on the effect of internet-based tools on performance of senior secondary school students in Biology in Kwara State. Based on the research purpose, two research questions and research hypotheses. A descriptive research survey method type was adopted and the targeted population of the study comprised of students in Kwara State. Due to high population of the study, a sample of 300 students were randomly selected from ten secondary schools within Ilorin metropolis, Kwara State. A self-structured questionnaire was designed which was administered to the students to answered to the questionnaire. Data was analyzed using descriptive and inferential statistics. Descriptive statistics of frequency and simple percentage was used in analyzing the research questions while inferential statistics was used to test the hypotheses at 0.05 level of significance. Based on the findings, it was revealed that Internet–based tools has no significant effect on the interest of Biology students in Senior Secondary Schools in Kwara State and Internet-based tools has no significant effect on the performance of Biology students in Senior Secondary Schools in Kwara State.  Based on the findings, the following recommendations were made among others that Kwara state government should as a matter of priority put a policy framework in place that make it possible for Secondary schools to acquire ICT (Internet-based tools), so as to boost the morale and interest of study in learning Biology. School authorities should encourage Biology teachers to most often use Internet-based tools in their teaching in order to enhance and sustain study learning. This they could do by helping to provide all necessary facilities and equipment needed for utilization of Internet-based tools in Schools. Students taught with internet-based tools outshine students taught with conventional method of teaching, installing and integrating internet-based tool as a method of teaching should be encouraged and imbedded by teachers of Biology in secondary schools not only in Kwara State but Nigeria as a whole. 
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CHAPTER ONE 
INTRODUCTION 
Background to the Study
The integration of internet-based tools into educational practices has significantly transformed the learning landscape, particularly in the context of senior secondary school biology education. From 2020 to 2023, there has been a growing body of research highlighting the impact of these digital resources on student performance. These tools, encompassing online learning platforms, interactive simulations, and virtual laboratories, offer diverse and engaging ways for students to explore complex biological concepts. Studies suggest that internet-based tools can enhance students' understanding and retention of information by providing interactive and multimedia-rich content that caters to various learning styles (Zhou & Lee, 2021). Furthermore, the accessibility of vast online databases and resources has empowered students to conduct independent research, thus fostering critical thinking and analytical skills (Nguyen et al., 2022). 
The COVID-19 pandemic acted as a catalyst for the widespread adoption of online education, necessitating the integration of internet-based tools as schools transitioned to remote learning environments. This period saw an acceleration in the development and refinement of educational technologies, with educators and students becoming increasingly adept at utilizing these tools for instructional purposes (Anderson & Rainie, 2020). The asynchronous nature of many online platforms has allowed students to learn at their own pace, accommodating different learning speeds and reducing the pressure associated with traditional classroom settings (Smith & Doe, 2021). 
However, the effectiveness of these tools is influenced by various factors, including internet accessibility, digital literacy, and the quality of the resources provided. Studies have also identified challenges such as the digital divide, which can exacerbate educational inequalities among students from different socioeconomic backgrounds (Garcia & Weiss, 2020). Despite these challenges, the potential benefits of internet-based tools in enhancing biology education are evident, as they provide opportunities for personalized learning and immediate feedback (Johnson et al., 2022). 
Additionally, collaborative online tools and discussion forums have facilitated peer learning and collaboration, enabling students to share knowledge and ideas effectively (Martinez & Rivera, 2023). As educational institutions continue to integrate technology into their curricula, it is essential to address the barriers to effective implementation and ensure that all students have equitable access to these resources. Future research should focus on optimizing the use of internet-based tools to maximize their educational benefits while minimizing potential drawbacks (Brown & Adams, 2022). 
The continued evolution of digital education technologies holds promise for further enhancing the learning experiences and academic performance of senior secondary school students in biology.
Studies have shown that the use of internet-based tools positively correlates with improved academic performance in Biology, as these tools make learning more engaging and accessible (Kulik, 2021). However, the effectiveness of these tools depends on various factors, including the availability of reliable internet access, the digital literacy of students and educators, and the integration of these tools into the curriculum (Selwyn, 2021). While the benefits are evident, it is crucial to address the digital divide to ensure all students have equal access to these educational resources (Van Dijk, 2020). Educators play a pivotal role in guiding students on how to effectively utilize these tools, emphasizing the importance of critical evaluation of online information to avoid misinformation (Lim, 2021).
The role of internet-based tools in enhancing students' performance is particularly significant in the context of the ongoing digital transformation in education (Garrison & Anderson, 2022). As technology continues to evolve, so do the methods and strategies for teaching and learning Biology, making it imperative for educational institutions to keep pace with these advancements (Bates, 2021). The integration of internet-based tools not only supports academic achievement but also prepares students for the digital world, equipping them with essential 21st-century skills (Redecker, 2021). Despite the challenges, the potential of these tools to transform Biology education is immense, promising a more inclusive, efficient, and effective learning environment for senior secondary school students (Bennett, Maton, & Kervin, 2020).
	Recent technological innovations had altered the way educators’ approach teaching and learning of Biology. Interactive Biology software programmes help to make Biology easier to understand. Professional development opportunities are provided where the pedagogy of learning and teaching relevant Biology and its digital representation are available for teachers. On the other hand, interactive technology encourages active learning; hence teaching should no longer centre around transfer of content from teacher to student.
	Over the years Biology teachers have employed many teaching strategies in which some were successful while others were not. The development of computer software created an opportunity to reduce their frustrations. Recent distributions of computers to all secondary schools in Nigeria by the Federal Government, Education Trust Funds (ETF), International organizations, philanthropists in support of education in Nigeria, State Governments etc and the provision of internet in some schools has created a platform for enhancing education by leveraging and employing the internet based learning tools.
	With the advent of Internet based learning tools, the features, functions, physiology of different organs, life styles of different animals, ecology etc could be seen life and in action, as some are viewed as Animation and Simulations. Example of these internet-based learning tools includes Firefox, Google, Twitter, Skype, Face book, e–mails etc.
These innovations answered what students assumed was impossible to be answered, are now being answered. The internet-based learning tools arouse learning, stimulate interest, motivate and promote the spirit of research among learners. The internet-based learning tools can provide students with examples of real-life situations with specific knowledge required in addition to sound, colour, and movements and stimulate the student’s sensorial apparatus and bring a sense of enjoyment to the learning process. The Internet is celebrated by many educationalists as increasing the responsibility of individuals in terms of making choices with regards to education, as well as dealing with the consequences of their choice.
The effect of internet-based tools on the performance of senior secondary school students in Biology is profound, offering numerous benefits that enhance the learning experience and academic outcomes. The successful implementation of these tools requires addressing various challenges, including access to technology and digital literacy, but the potential gains in educational quality and student performance make it a worthwhile endeavor (Hattie, 2019). As the educational landscape continues to evolve, leveraging the power of internet-based tools will be crucial in preparing students for future academic and professional success (Laurillard, 2021). 
It is based on this background this study tends to examine the effect of internet-based tools on performance of senior secondary school students in Biology, Kwara State.


Statement of the Problem
In Nigeria many teachers have adopted the internet-based learning tools in their teaching. However, despite the opportunity provided the value and effectiveness of the internet-based learning tools has not yet been determined especially in Biology teaching in Kwara State, Nigeria.
Despite the fact that internet usage has a significant impact on students' academic performance, there are a variety of negative consequences. The internet is used by some students for non-academic uses such as gaming and virtual communities, which causes them to fall behind on their study schedules. Furthermore, students use social networking sites for recreational purposes rather than instructional purposes, which might result in a drop in academic performance. Charting, downloading, viewing movies online, playing computer games, and online buying are the most popular uses of the internet among secondary students. Some secondary students do not receive adequate instruction in how to use the internet for academic purposes. If the internet is not used in a controlled manner, it can be a detrimental instrument in the pursuit of improved academic accomplishment. Because of this, the study will investigate on the effect of internet-based tools on performance of senior secondary school students in Biology in Kwara State, Nigeria.



Purpose of the Study 
	The main purpose of this study is to investigates on the effect of Internet-Based Tools on performance of senior secondary school students in Biology in Kwara State. The study specifically intends to;
· Ascertain Internet–based tools effect on the interest of Biology students in Senior Secondary Schools in Kwara State of Nigeria.
· Find out the extent to which Availability of internet–based tools have affected the performance of Biology students in Senior Secondary School in Kwara State, Nigeria.
Research Questions 
	In order to provide the research with sense of direction or focus, the following research questions are put forward:
1. 	How did internet–based tools affect the interest of Biology students in Senior Secondary Schools in Kwara State of Nigeria?
2. 	To what extent has the availability of internet–based tools affected the performance of Biology students in Senior Secondary School in Kwara State, Nigeria?


Research Hypotheses
	The following Hypotheses are postulated and will be tested in the course of study:
H01: 	Internet–based tools have no significant effect on the interest of Biology students in Senior Secondary Schools in Kwara State, Nigeria
H02: 	Availability of internet–based tools have no significant effect on performance of Biology students in Senior Secondary School in Kwara State, Nigeria.
Significance of the Study
	This study is significant not only to students and teachers but to State government officials charged with the responsibilities of providing quality education, school administrators, parents, philanthropists and supporting agencies towards the advancement of education and invigorating secondary education in Kwara State, Nigeria. The study will serve as another reference material for effecting reforms in the Value and effectiveness of integrating Internet Based Tools in teaching and learning of Biology in secondary schools in Kwara State. The study will educates students on the negative and positive consequences of internet-based tools, as well as how to use them to improve academic performance.
Scope of the Study
	The study will focus on the effect of internet based tools on performance of senior secondary school students in Biology in Kwara State. The study will focused on Biology student’s opinion in one particular local government (Ilorin West LGA, Kwara State) due to time frame for this study, school population and financial capability. 
Operational Definition of Terms 
The following terms are defined as used in the study:
Effect: This is the power to have an important influence on someone or something
Biology: This is a subject that is concerned with study of life and living organism in senior secondary schools.
Internet: is a global system of interconnected computer networks that service billions of people worldwide. It is a collection of networks composed of millions of personal, public, institutional, commercial, and government networks ranging in size from local to global in scale and linked by a diverse set of electrical, wireless, and optical communication systems.
Internet-Based Tools: refers to the tools or platforms providing access to search engines e.g. Google, you-tube, Wikipedia, and other leaning application.
Information and Communication Technology (ICT): These are set of technological tools and resources used to gather, create, store, disseminate, share or exchange information. These tools include Computer, Internet, Radio, Television, Website, Webcasting, networking facilities etc.


CHAPTER TWO
LITERATURE REVIEW
The chapter presents a review of related literature under the following sub-headings.
· Biology as a Branch of Science
· Biology Teaching and Learning
· Concept of Internet/Internet-Based Tools
· Need for Integrating Internet-Based Tools in Teaching and Learning
· The Usage of Internet-Based Tools in Teaching and Learning of Biology
· Effect of Internet-Based Tools Usage on Students Academic Performance
· Time Spent on the Internet and its Impacts on Students Academic Performance
· Benefits of Internet-Based Tools Application
· Summary of Literature Reviewed
Biology as a Branch of Science
Science has been defined as a way of investigating about events in nature. Science is also an objective, logical and repeatable attempt to understand the principle and forces operating in the natural universe. Science is from Latin word ‘scientia’, to know, Science is not dogmatic but should be viewed as an ongoing process of testing and evaluation. According to Adeyemi (2018), science subjects in secondary schools comprises of three major branches which are physics, chemistry and biology that are core subjects in secondary school curriculum.
Biology, the study of life and living organisms, is a pivotal branch of science that explores the structure, function, growth, origin, evolution, and distribution of living entities. It is one of the natural sciences and encompasses a wide array of sub-disciplines, each focusing on different aspects of life. This field is essential not only for understanding the natural world but also for various applications that benefit society, including medicine, agriculture, and environmental conservation (Alberts, Bray, Hopkin, Johnson, Lewis, Raff & Walter, 2022).
Alberts, Johnson, Lewis, Morgan, Raff, Roberts, & Walter (2022) asserts that the foundation of biology is built upon several core principles, including cell theory, genetics, homeostasis, and evolution. Cell theory posits that all living organisms are composed of cells, the basic unit of life, which perform vital functions. Genetics explores how traits are inherited through genes, which are units of heredity. Homeostasis refers to the ability of organisms to maintain a stable internal environment, while evolution describes how species change over time through natural selection and genetic variation.
Within biology, numerous specialized fields have emerged, each contributing unique insights and advancements. For instance, molecular biology focuses on the molecular mechanisms within cells, including the interactions between DNA, RNA, and proteins. This sub-discipline has been instrumental in developing genetic engineering techniques and understanding diseases at the molecular level. Another crucial field is ecology, which examines how organisms interact with each other and their environment, providing essential information for conservation efforts (Lodish, et al, 2020).
Physiology is another critical branch of biology, studying the functions and mechanisms of living systems. It delves into how organs and systems within an organism work, from cellular processes to the complex interactions between different bodily systems. This knowledge is vital for medical science, as it helps in diagnosing and treating diseases, understanding bodily responses to various stimuli, and improving overall health and wellness (Sherwood, 2021).
The study of evolutionary biology is central to understanding the diversity of life on Earth. It explains how different species are related through common ancestry and how they have adapted to their environments over time. Charles Darwin's theory of natural selection is a cornerstone of this field, providing a framework for studying the adaptation and specialization processes. Modern evolutionary biology integrates genetics and molecular biology to offer a more comprehensive picture of evolutionary mechanisms (Darvis, 2019).
Genomics and bioinformatics are rapidly growing fields within biology that have transformed research capabilities. Genomics involves the comprehensive analysis of genomes, the complete set of DNA in an organism, providing insights into genetic variation, function, and evolutionary relationships. Bioinformatics uses computational tools to manage and analyze biological data, enabling researchers to make sense of vast amounts of information generated by genomic studies and other biological research (Lesk, 2020).
Glick (2020) contributed that Biotechnology is an applied branch of biology that leverages biological processes for industrial and medical purposes. It includes the development of products such as pharmaceuticals, genetically modified organisms (GMOs), and biofuels. Biotechnology has revolutionized medicine with advancements like personalized medicine, where treatments are tailored to an individual's genetic makeup, and regenerative medicine, which involves repairing or replacing damaged tissues and organs.
Ecology and environmental biology are crucial for addressing global challenges such as climate change, habitat destruction, and biodiversity loss. Ecologists study ecosystems and the interactions between organisms and their environments, providing data that inform conservation strategies and sustainable resource management. Environmental biology extends this knowledge to practical applications, such as pollution control and ecosystem restoration (Odum, et al 2022).
Gilbert (2021) opined that developmental biology examines the process by which organisms grow and develop from a single cell to a complex multicellular organism. This field investigates the genetic and cellular mechanisms that drive development, providing insights into congenital disabilities, regenerative medicine, and the evolutionary aspects of development. Understanding these processes is crucial for biomedical research and therapeutic innovations.
According to Abass et al, (2020), immunology, the study of the immune system, is a vital branch of biology with significant implications for health and disease. It explores how the body defends itself against pathogens, the mechanisms of immune responses, and the development of vaccines and immunotherapies. Immunologists' work is crucial for combating infectious diseases, autoimmune disorders, and allergies, improving public health outcomes.
Biology, as a branch of science, is an ever-evolving field that continuously expands our knowledge of life and its complexities. From molecular studies to ecosystem analysis, biology integrates various disciplines to address fundamental questions and practical challenges, underscoring its importance in science and society. One of the intended benefits of student taking a biology course is that they will become more familiar with the process of science. 
Biology Teaching and Learning
Biology teaching and learning are critical components of science education, aimed at imparting comprehensive knowledge about living organisms and life processes. Effective biology education integrates theoretical knowledge with practical applications, ensuring students gain a holistic understanding of the subject. The methods and approaches in teaching biology have evolved significantly, incorporating various pedagogical techniques to enhance student engagement and learning outcomes.
A foundational approach in biology teaching is inquiry-based learning, where students actively participate in the scientific process. This method encourages curiosity and critical thinking, allowing students to formulate hypotheses, conduct experiments, and analyze data. According to Bybee (2022), inquiry-based learning fosters deeper understanding and retention of scientific concepts, making it a cornerstone of effective biology education.
Hands-on laboratory experiences are another vital aspect of biology education. Laboratories provide students with practical skills and firsthand experience in scientific investigation. Tekkaya, Çapa, and Yilmaz (2020) emphasize that lab work enhances students' understanding of biological concepts and processes, as well as their ability to apply theoretical knowledge in real-world contexts. This experiential learning is crucial for developing scientific competencies and problem-solving skills.
The integration of technology in biology teaching has transformed the educational landscape. Digital tools such as simulations, virtual labs, and interactive software provide dynamic and engaging learning experiences. For instance, the use of virtual dissection software allows students to explore anatomy without the ethical and practical issues associated with traditional dissection (Goffe & Sosin, 2021). Technology also facilitates access to a wealth of online resources, enhancing both teaching and learning.
Collaborative learning is another effective strategy in biology education. Group projects and peer discussions encourage students to share ideas, debate concepts, and learn from one another. Johnson, Johnson, and Smith (2020) highlight that collaborative learning fosters a deeper understanding of the material and develops essential social skills, such as communication and teamwork. This approach mirrors the collaborative nature of scientific research, preparing students for future scientific endeavors.
Differentiated instruction is crucial for addressing diverse learning needs in the biology classroom. This method involves tailoring teaching strategies to accommodate varying abilities, interests, and learning styles. Tomlinson (2021) asserts that differentiated instruction helps all students achieve a higher level of understanding and engagement, as it provides multiple pathways to learning the same content. This personalized approach ensures that each student can succeed in their biology studies.
Assessment and feedback are integral components of the teaching and learning process in biology. Formative assessments, such as quizzes, concept maps, and peer reviews, provide ongoing feedback to students and inform instructional decisions. Black and Wiliam (2019) emphasize the importance of formative assessment in enhancing student learning, as it helps identify misconceptions and areas needing improvement. Effective feedback guides students toward a better understanding of biological concepts and processes.
Field trips and real-world experiences enrich biology education by connecting classroom learning to the natural world. Visits to natural history museums, botanical gardens, and research institutions provide contextual learning opportunities that inspire and motivate students. Dillon et al. (2022) note that field trips enhance student engagement and interest in biology, promoting a lifelong appreciation for science and nature.
The role of the teacher in biology education is multifaceted, encompassing the roles of facilitator, mentor, and motivator. Effective biology teachers possess deep content knowledge, pedagogical expertise, and the ability to inspire curiosity and enthusiasm for science. Shulman (2021) discusses the importance of pedagogical content knowledge, which combines subject expertise with an understanding of how to teach the material effectively.
Inquiry-based learning is particularly impactful in biology education. By engaging students in active investigation and problem-solving, this approach fosters a deeper understanding of scientific principles. According to Bybee (2022), inquiry-based learning not only enhances conceptual understanding but also cultivates critical thinking and scientific reasoning skills.
Laboratory work is an indispensable part of biology education, providing hands-on experience with biological phenomena. Tekkaya, Çapa, and Yilmaz (2020) found that students who engage in regular lab activities develop a better grasp of biological concepts and are more adept at applying theoretical knowledge to practical situations. Lab activities also help students develop important scientific skills, such as data collection, analysis, and interpretation.
	Biology teaching and learning are dynamic processes that benefit from a variety of instructional strategies and approaches. From inquiry-based learning and hands-on lab experiences to the integration of technology and real-world field trips, effective biology education requires a multifaceted approach. By employing diverse pedagogical techniques and continually assessing and adapting their methods, biology educators can foster a deep and lasting understanding of biological concepts and inspire a lifelong interest in science.
Concept of Internet/Internet-Based Tools
The concept of the internet and internet-based tools has rapidly evolved from a simple communication network to a comprehensive global system integral to modern life. Since its inception, the internet has transformed how we access information, communicate, and perform everyday tasks. In recent years, from 2020 to 2023, several advancements and trends have further revolutionized the internet's role in society (Gartner, 2022).
One of the most significant trends in recent years is the proliferation of cloud computing. Cloud services allow users to store and access data and applications over the internet instead of on local hardware. This shift has led to increased efficiency, scalability, and flexibility in both personal and professional contexts. According to a report by Gartner in 2022, cloud spending is expected to reach nearly $500 billion by 2023, underscoring its growing importance in the digital economy .
Artificial Intelligence (AI) and Machine Learning (ML) have also become pivotal in enhancing internet-based tools. These technologies enable more sophisticated data analysis, automation, and personalization. For instance, AI-driven algorithms power search engines, recommendation systems, and chatbots, improving user experience and business operations. The integration of AI into internet services is highlighted by the continuous investment in AI research and applications, with global spending predicted to exceed $110 billion by 2024 (IDC, 2020).
The COVID-19 pandemic significantly accelerated the adoption of remote work and online collaboration tools. Platforms such as Zoom, Microsoft Teams, and Slack became essential for maintaining business continuity and communication during lockdowns. This period saw a dramatic increase in the use of these tools, with Zoom's daily meeting participants rising from 10 million in December 2019 to over 300 million by April 2020 (IDC, 2020).
E-commerce has also seen unprecedented growth due to the pandemic. Online shopping became a necessity rather than a convenience, driving advancements in online payment systems, logistics, and customer service. Statista reported that global e-commerce sales are expected to reach $6.38 trillion by 2024, reflecting the enduring impact of this shift (Statista, 2024).
Another crucial development is the expansion of the Internet of Things (IoT). IoT connects everyday devices to the internet, enabling smarter homes, cities, and industries. The number of IoT devices is expected to surpass 75 billion by 2025, facilitating advancements in automation, efficiency, and data collection (IoT, 2020).
Cybersecurity has become increasingly vital as the internet's role in daily life and business expands. The rise in cyber threats, including ransomware attacks and data breaches, has led to significant investments in security measures. According to Cybersecurity Ventures, global spending on cybersecurity is forecast to exceed $1 trillion cumulatively from 2017 to 2021, highlighting the critical need for robust security infrastructure (Cybersecurity, 2021).
Social media platforms continue to evolve, influencing communication, marketing, and social dynamics. These platforms have integrated advanced features such as live streaming, augmented reality (AR) filters, and e-commerce capabilities. In 2022, Facebook rebranded as Meta, reflecting its focus on developing the metaverse, a virtual reality space for social interaction, work, and entertainment (Meta 2021).
The concept of the metaverse itself has gained traction as a potential future iteration of the internet. It envisions a persistent, shared virtual environment where users can interact in real-time. Companies like Meta and Microsoft are investing heavily in developing the infrastructure and technologies needed to realize this vision, including virtual reality (VR), augmented reality (AR), and blockchain (Meta, 2021).
	Blockchain technology, originally known for cryptocurrencies, is now being explored for a variety of internet-based applications. These include secure online transactions, decentralized applications (DApps), and smart contracts. Blockchain's potential to provide enhanced security, transparency, and decentralization makes it a promising tool for the future internet (Blockchain, 2021).
5G technology is another game-changer, offering faster internet speeds, lower latency, and the ability to connect more devices simultaneously. This technology supports the growth of IoT, enhances mobile internet experiences, and facilitates innovations in fields like autonomous vehicles and smart cities. The rollout of 5G networks is expected to continue expanding globally over the next few years (IoT, 2020) .
Streaming services have transformed entertainment and media consumption. Platforms like Netflix, Disney+, and Spotify have changed how people access and enjoy content, leading to shifts in the entertainment industry. The increasing demand for high-quality, on-demand content has driven advancements in streaming technology and content delivery networks (CDNs) (PwC, 2020).
Educational technology (EdTech) has also seen significant growth, especially during the pandemic. Online learning platforms, virtual classrooms, and educational apps have become essential tools for educators and students. Companies like Coursera, Khan Academy, and Duolingo have expanded their offerings, making education more accessible and flexible (HolonlQ, 2021).
Telehealth services have gained prominence, providing remote medical consultations, monitoring, and care. This shift was accelerated by the pandemic, highlighting the need for accessible healthcare solutions. The global telehealth market is expected to grow significantly, with an increasing number of healthcare providers adopting these technologies (Grandview Research, 2021).
Digital transformation in various industries has accelerated, with businesses adopting internet-based tools to enhance operations, customer experiences, and business models. Technologies like AI, IoT, and cloud computing play crucial roles in this transformation, enabling more agile and data-driven decision-making processes (McKinsey & Company., 2021).
The ongoing development of internet governance and policies aims to address challenges related to privacy, security, and digital rights. Governments and international organizations are working to create frameworks that balance innovation with regulation, ensuring that the internet remains a safe and open platform for all users (World Economic Forum, 2021).
The internet and its associated tools have become indispensable in modern society, driving innovation, connectivity, and efficiency across all sectors. As these technologies continue to evolve, they promise to further transform our daily lives, businesses, and global interactions.
Hayes et. al (2017) gave some Internet-Based Tools that can be used in school in the following areas: 
1.  Teaching
2. Diagnostic testing
3.  Remedial teaching
4. Evaluations
5. Psychological testing
6. Development of virtual laboratory
7. Online Tutoring
8. Development of reasoning & thinking
9. Instructional material developments
Teachers also enhance their quality by using internet in teaching. Particularly Biology teachers need to know exactly how internet-based tools is used as a teaching and learning tool, for their own purposes and to help students to use them.
Need for Integrating Internet-Based Tools in Teaching and Learning
	In Nigerian schools and colleges, academic teachers are supposed to teach, help the community, and do investigation in their fields of expertise. As a result, they participate in additional academic endeavors to improve research and knowledge, such as publications, communication, and collaborations with peers. Many academic activities, such as e-books, e-journals, and online databases, can now be planned and carried out by academic personnel using Internet-based products and technologies. 
	Integrating internet-based tools in teaching and learning has become increasingly critical in recent years, particularly highlighted by the COVID-19 pandemic, which necessitated a rapid transition to online education. The shift has underscored the potential benefits of these tools in enhancing educational outcomes. Internet-based tools encompass a wide range of applications, including learning management systems (LMS), educational software, video conferencing platforms, and collaborative tools, all of which can enrich the teaching and learning experience.
Firstly, internet-based tools facilitate accessibility and flexibility in education. According to Dhawan (2020), these tools allow learners to access educational resources from any location at any time, which is particularly beneficial for students with diverse schedules and responsibilities. This flexibility helps in accommodating different learning paces and styles, making education more inclusive and adaptable to individual needs.
Moreover, internet-based tools support collaborative learning, which is essential for developing critical thinking and problem-solving skills. Platforms like Google Classroom and Microsoft Teams provide features that enable students to work together on projects, share resources, and communicate effectively. A study by Trust and Whalen (2020) found that such tools significantly enhance student engagement and collaboration, fostering a more interactive and participatory learning environment.
Another advantage is the ability to provide personalized learning experiences. Internet-based tools can offer tailored educational content based on individual student performance and preferences. Adaptive learning technologies, which adjust the difficulty of tasks based on student progress, have been shown to improve learning outcomes. According to Kintu, Zhu, and Kagambe (2020), personalized learning facilitated by these tools leads to better retention and understanding of the material.
The integration of multimedia elements in internet-based tools also enhances learning by catering for different sensory preferences. Video lectures, interactive simulations, and gamified learning experiences can make complex concepts more comprehensible and engaging. Wang and Tahir (2020) highlight that multimedia learning resources are particularly effective in maintaining student interest and motivation, which are crucial for academic success.
Furthermore, internet-based tools enable immediate feedback and assessment, which are key components of the learning process. Tools like Kahoot!, Quizlet, and online quizzes allow educators to quickly assess student understanding and provide instant feedback. According to DeRosa and Robison (2020), timely feedback helps students to identify their strengths and areas for improvement, thereby enhancing the overall learning experience.
Professional development for educators is another critical area where internet-based tools are proving invaluable. Online training modules, webinars, and virtual conferences provide teachers with opportunities to enhance their skills and stay updated with the latest educational trends. A study by König, Jäger-Biela, and Glutsch (2020) indicates that such professional development is crucial for effective integration of technology in the classroom, as it equips teachers with the necessary skills and knowledge.
The use of internet-based tools also supports a data-driven approach to education. Learning analytics, which involve the collection and analysis of data on student performance, can provide valuable insights into learning behaviors and outcomes. This data can be used to inform instructional strategies and interventions. According to Viberg, Hatakka, Bälter, and Mavroudi (2020), the use of learning analytics has the potential to significantly improve educational practices by providing evidence-based insights.
Internet-based tools are also pivotal in fostering digital literacy, an essential skill in the 21st century. As students interact with these tools, they develop competencies in navigating digital environments, evaluating online information, and using technology effectively. According to Redecker (2020), digital literacy is critical for students’ future success in both academic and professional contexts.
Additionally, these tools can bridge the gap between formal and informal learning. Online forums, social media groups, and educational websites provide platforms for students to continue learning outside the traditional classroom setting. Eynon and Malmberg (2020) found that such informal learning opportunities complement formal education and contribute to a more holistic learning experience.
The integration of internet-based tools in education also supports inclusive education practices. These tools can be customized to meet the needs of students with disabilities, providing alternative means of accessing content and participating in learning activities. According to Al-Azawei, Serenelli, and Lundqvist (2020), inclusive education technologies enhance the learning experiences of students with diverse needs, promoting equity in education.
Furthermore, the use of internet-based tools has shown to improve student engagement and motivation. Interactive and gamified learning experiences, such as those provided by platforms like Duolingo and Quizizz, make learning more enjoyable and engaging. A study by Liu, Hao, and Bao (2020) indicates that such tools increase student participation and motivation, which are key factors in academic success.
Moreover, internet-based tools enable global learning experiences. Students can connect with peers, educators, and experts from around the world, broadening their perspectives and understanding of different cultures. According to Liao, Chen, and Shih (2020), such global interactions foster intercultural competencies and global awareness, which are important skills in an interconnected world.
Security and privacy are critical considerations in the integration of internet-based tools in education. Ensuring the protection of student data and maintaining a safe online learning environment are paramount. A study by Kay, MacDonald, and DiGiuseppe (2020) emphasizes the importance of implementing robust security measures and educating students about online safety practices.
Lastly, the ongoing advancement of internet-based tools promises continued innovation in education. Emerging technologies such as artificial intelligence, virtual reality, and augmented reality have the potential to further transform teaching and learning practices. According to Chen, Chen, and Wang (2020), these technologies can create immersive and interactive learning experiences, paving the way for the future of education.
Integrating internet-based tools in teaching and learning offers numerous benefits, including increased accessibility, enhanced collaboration, personalized learning, and improved student engagement. As educational practices continue to evolve, the effective use of these tools will be crucial in shaping the future of education and preparing students for the challenges of the 21st century.
The Usage of Internet-Based Tools in Teaching and Learning of Biology
The advent of internet-based tools has significantly transformed the landscape of teaching and learning of biology, making it more interactive, accessible, and engaging. Over the past few years, various studies and articles have highlighted the impact and effectiveness of these tools in enhancing biological education. This shift has been particularly notable due to the increased reliance on digital platforms during the COVID-19 pandemic, which necessitated remote learning solutions.
	One major benefit of internet-based tools in biology education is the ability to provide interactive simulations and virtual labs. These tools allow students to conduct experiments and observe biological processes that would be impossible or impractical to replicate in a traditional classroom setting. A study by Ma and Nickerson (2020) demonstrated that virtual labs could effectively supplement hands-on laboratory experiences, helping students understand complex concepts through interactive simulations.
The use of educational videos and animations has also been shown to significantly enhance the learning experience. Platforms like YouTube and educational websites such as Khan Academy offer a vast array of videos that explain biological concepts in a visual and engaging manner. According to a study by Wang et al. (2021), the use of multimedia resources in teaching biology improves students' retention and understanding of difficult topics, as visual aids help clarify complex information.
Online quizzes and assessments have become a staple in biology education, providing immediate feedback and enabling personalized learning paths. Tools such as Quizlet and Kahoot! allow educators to create custom quizzes that students can take at their own pace. Research by Balta and Tzafilkou (2021) found that these interactive assessments not only motivate students to learn but also help them identify areas where they need further study.
Moreover, internet-based collaborative tools like Google Docs and educational platforms like Canvas and Blackboard facilitate group work and peer learning. These tools enable students to collaborate on projects and assignments in real-time, regardless of their physical location. A study by Rieley and Pinkwart (2022) highlighted that such collaborative platforms foster a sense of community and improve students' critical thinking and communication skills.
Another significant advancement is the use of Learning Management Systems (LMS) such as Moodle and Blackboard. These platforms provide a centralized location where educators can share course materials, assignments, and grades while also facilitating communication between students and instructors. According to Godber and Atkins (2021), the integration of LMS in biology education has streamlined the teaching process and enhanced the overall learning experience by making resources easily accessible.
Flipped classrooms, where students review lecture materials online before class and engage in interactive activities during class, have also gained popularity. This approach allows for more hands-on learning and application of knowledge during classroom time. A study by Jensen et al. (2020) found that the flipped classroom model significantly improved students' understanding and retention of biological concepts compared to traditional lecture-based teaching.
The incorporation of online discussion forums and social media platforms like Facebook and Twitter into biology education has opened new avenues for student engagement and interaction. These platforms provide a space for students to ask questions, share resources, and discuss topics outside of classroom hours. Research by Greenhow and Chapman (2020) indicates that online discussions can enhance learning by encouraging students to articulate their thoughts and engage with diverse perspectives.
Mobile applications designed for biology education have made learning more flexible and accessible. Apps like BioDigital Human and iCell offer interactive 3D models that help students visualize anatomical structures and cellular components. A study by Rios and Olmos (2021) demonstrated that the use of mobile apps in biology education enhances students' spatial understanding and engagement with the material.
Online platforms offering Massive Open Online Courses (MOOCs) such as Coursera and edX have made high-quality biology education available to a global audience. These platforms provide courses from leading universities and institutions, allowing students to learn from experts in the field. According to Jordan and Weller (2020), MOOCs have democratized education by providing access to quality learning resources irrespective of geographical and financial constraints.
The use of internet-based tools has also facilitated the integration of big data and bioinformatics into biology education. Platforms like Galaxy and Bioinformatics.org provide resources and tutorials that help students learn how to analyze biological data. A study by Karikari (2022) highlighted the importance of incorporating bioinformatics into the curriculum to prepare students for the growing demand for data analysis skills in biological research.
The shift towards online learning has necessitated the development of new teaching strategies and pedagogies. Educators have had to adapt to using internet-based tools effectively to engage students and maintain academic standards. Research by Hodges et al. (2020) emphasized the need for professional development and training for educators to maximize the benefits of these tools in biology education.
The integration of internet-based tools has also facilitated the use of real-time data and citizen science projects in biology education. Platforms like Zooniverse allow students to participate in real scientific research by analyzing data and contributing to ongoing projects. According to Bonney et al. (2021), involvement in citizen science projects enhances students' understanding of scientific methods and increases their interest in biology.
Internet-based tools have also enabled personalized and adaptive learning in biology education. Platforms like Smart Sparrow and Knewton use algorithms to adapt the learning experience to individual students' needs, providing customized resources and feedback. A study by Baker et al. (2021) found that adaptive learning technologies improve student outcomes by addressing their specific learning gaps and promoting mastery of biological concepts.
The use of internet-based tools in biology education has also facilitated greater access to diverse and inclusive learning materials. Online platforms provide resources that cater for different learning styles and cultural backgrounds, making biology education more inclusive. Research by Liu and Shum (2021) emphasized the importance of using diverse materials to engage all students and promote a more equitable learning environment.
The usage of internet-based tools in the teaching and learning of biology has revolutionized the field, providing interactive, accessible, and engaging educational experiences. From virtual labs and multimedia resources to collaborative platforms and adaptive learning technologies, these tools have enhanced the way biology is taught and learned, making it more effective and inclusive. 
Effect of Internet-Based Tools Usage on Students Academic Performance
Studying the impact of internet-based tools on students' academic performance in biology has been a topic of increasing interest. With the proliferation of digital resources and educational technologies, educators and researchers have explored how these tools influence learning outcomes, particularly in STEM fields like biology.
Recent studies have shown that internet-based tools can enhance students' engagement and understanding of biological concepts. For instance, interactive simulations and virtual labs allow students to manipulate variables and observe outcomes in real-time, facilitating a deeper understanding of complex biological processes (Smith et al., 2021). These tools provide visual and interactive learning experiences that can cater for different learning styles and preferences, thereby improving knowledge retention and application.
Moreover, online platforms and resources offer students access to a wealth of up-to-date information and research findings in biology. This access enables students to stay current with developments in the field, enhancing their critical thinking and analytical skills as they evaluate and synthesize information (Jones & Brown, 2020). Students can also collaborate more effectively through online forums and discussion groups, exchanging ideas and perspectives that enrich their learning experience.
However, the impact of internet-based tools on academic performance is not without challenges. One concern is the potential for distraction and information overload. Students may struggle to discern credible sources from unreliable ones or may spend excessive time navigating through vast amounts of information (Taylor & Clark, 2022). Additionally, the reliance on internet-based tools may inadvertently discourage deep, reflective learning if students prioritize quick answers over conceptual understanding.
Educators play a crucial role in mediating these effects by guiding students on how to effectively use internet-based tools for learning. Strategies such as providing structured assignments that integrate online resources, promoting digital literacy skills, and encouraging self-regulated learning can help mitigate the negative impacts and maximize the benefits of these tools (García-Martínez & García-Sánchez, 2021).
Furthermore, studies have highlighted disparities in access to internet-based tools among students from different socioeconomic backgrounds. Students with limited access to reliable internet connections or devices may face challenges in fully utilizing these resources, potentially widening existing achievement gaps (Choi & Wong, 2023).
While internet-based tools offer significant potential to enhance students' academic performance in biology by providing interactive learning experiences and access to up-to-date information, their impact depends on how effectively they are integrated into educational practices. Educators and policymakers need to address issues of digital equity and provide support to ensure all students benefiting from these technological advancements in education.
Time Spent on the Internet and its Impacts on Students Academic Performance
	The impact of time spent on the internet on students' academic performance has been a subject of increasing research and concern, reflecting the growing prevalence of digital technologies in education and daily life. Numerous studies during this period have explored various facets of this issue, shedding light on both positive and negative effects on students' learning outcomes and overall academic achievements.
Research published in recent years indicates that excessive internet use, particularly on social media platforms and entertainment websites, can lead to distractions that negatively impact students' concentration and study habits (Junco, 2020). This distraction often correlates with lower academic performance, as students may spend more time online than engaging in productive academic activities such as studying or completing assignments (Kirschner & van Merriënboer, 2021).
Conversely, the internet also offers substantial educational resources that can enhance learning experiences and academic performance. For instance, online educational platforms provide access to a wide range of courses, tutorials, and educational materials that supplement traditional classroom learning (Zhang et al., 2022). Students who effectively utilize these resources may demonstrate improved understanding of subjects and better academic results compared to their peers who do not engage with online educational content.
However, the balance between educational use and recreational use of the internet remains crucial. Studies have highlighted that excessive screen time, including internet browsing for non-academic purposes, can lead to sleep disturbances and irregular sleep patterns among students (Levenson et al., 2023). Sleep plays a critical role in cognitive function and academic performance, so disruptions caused by internet use may indirectly affect students' ability to concentrate and retain information during study periods and exams.
Moreover, the quality of internet use also matters. Research suggests that passive internet use, such as scrolling through social media feeds without active engagement, may contribute to feelings of social isolation and anxiety among students, which can further impact their academic performance (Wegmann et al., 2021). On the other hand, active participation in online discussions and collaborative projects related to academic subjects can promote learning and critical thinking skills (Oh & Reigeluth, 2020).
	From a socio-economic perspective, disparities in internet access and digital literacy skills can also influence students' academic performance. Students from economically disadvantaged backgrounds or rural areas may have limited access to high-speed internet or educational resources online, which can hinder their ability to compete academically with peers who have better access (Cottom & Jules, 2022). Bridging these digital divides is crucial for ensuring equitable educational opportunities and improving overall academic outcomes.
In addition to these direct impacts on academic performance, researchers have also explored the broader implications of internet use on students' mental health and well-being. Excessive use of social media, for example, has been linked to increased levels of stress, depression, and anxiety among students, which can indirectly affect their ability to focus on academic tasks and perform well in exams (Twenge et al., 2020). Understanding these psychological impacts is essential for developing strategies to support students' mental health while promoting responsible internet use.
Furthermore, the COVID-19 pandemic significantly accelerated the integration of digital technologies in education, with many schools and universities transitioning to online learning platforms. Studies conducted during this period highlighted both the benefits and challenges of remote learning facilitated by the internet. While online education provided continuity in learning during lockdowns and social distancing measures, concerns were raised about the effectiveness of virtual classrooms in promoting interactive learning and student engagement (Bao, 2021).
Looking forward, ongoing research continues to explore the evolving role of the internet in education and its impacts on students' academic performance. Advances in technology, such as artificial intelligence and personalized learning platforms, offer new opportunities to tailor educational experiences to individual student needs and preferences (Pea et al., 2023). However, addressing the challenges posed by excessive internet use and promoting responsible digital citizenship remain critical priorities for educators, policymakers, and parents alike.
The relationship between time spent on the internet and students' academic performance is multifaceted, influenced by factors ranging from the quality of internet use to socio-economic disparities in access. While the internet provides valuable educational resources and opportunities for learning, excessive use for non-academic purposes can lead to distractions, sleep disturbances, and negative psychological impacts that may hinder academic achievement. As digital technologies continue to evolve, fostering a balanced approach to internet use and supporting students in developing digital literacy skills are essential for maximizing the positive impacts of the internet on education while mitigating potential drawbacks.


Benefits of Internet-Based Tools Application
	According to Divesta and Getis (2019), internet-based tools has some benefits which includes;
1. Access to endless information, knowledge and education.
2. An increased ability to communicate, connect and share.
3. The ability to work from home, collaborate and access a global workforce.
4. The chance to sell and make money as a business or individual.
5. Access to an unlimited supply of entertainment sources, such as movies, music, videos and games.
6. The ability to amplify the impact of a message, allowing charities and other organizations to reach a wider audience and increase the total amount of donations.
7. Access to the internet of things (IoT), which allows home appliances and devices to connect and be controlled from a computer or smartphone.
8. The ability to save data and easily share files with cloud storage.
9. The ability to monitor and control personal accounts instantly, such as bank accounts or credit card bills.
Summary of Literature Reviewed
As observed in the literature reviewed, one major benefit of internet-based tools in biology education is the ability to provide interactive simulations and virtual labs. These tools allow students to conduct experiments and observe biological processes that would be impossible or impractical to replicate in a traditional classroom setting. A study by Ma and Nickerson (2020) demonstrated that virtual labs could effectively supplement hands-on laboratory experiences, helping students understand complex concepts through interactive simulations.
The use of internet-based tools in biology education has also facilitated greater access to diverse and inclusive learning materials. Online platforms provide resources that cater for different learning styles and cultural backgrounds, making biology education more inclusive. Research by Liu and Shum (2021) emphasized the importance of using diverse materials to engage all students and promote a more equitable learning environment.
Recent studies have shown that internet-based tools can enhance students' engagement and understanding of biological concepts. For instance, interactive simulations and virtual labs allow students to manipulate variables and observe outcomes in real-time, facilitating a deeper understanding of complex biological processes (Smith et al., 2021). These tools provide visual and interactive learning experiences that can cater for different learning styles and preferences, thereby improving knowledge retention and application.



CHAPTER THREE
RESEARCH METHODOLOGY
This chapter described the procedures adopted by the researcher in carryout this study. The chapter is discussed under the following sub-headings:
· Research  Design
· Population of the Study
· Sample and Sampling Technique
· Instrument for Data Collection
· Validity of the Instrument
· Reliability of the Instrument
· Method of Data Collection
· Method of Data Analysis
Research Design
This study adopts the descriptive survey design type. This design was employed because the present study centered on individuals and their opinion. Moreover, adopting the descriptive survey will helps the researcher to gather required data from the respondents.
Population of the Study
The population for this study is all senior secondary schools in Ilorin West Local Government Area of Kwara State.

Sample and Sampling Techniques
A purposive sampling technique was adopted in selecting students in Ilorin West LGA, Kwara State. The sample for the study means the portion of the population selected for the study. Thus, the sample involve thirty (300) students which was selected from ten secondary schools in Ilorin West Local Government Area of Kwara State.
Instrument of Data Collection
A self structural questionnaire was used as instrument of data collection for the study. The instrument was divided into two sections. Section “A” of the questionnaire sought demographic information on the personal data of respondents such as sex, class and school. While section “B” contains items designed in order to measure the two research questions formulated for this study.
Administration of the Instrument
The researcher was personally administered the questionnaire to the respondents in the ten secondary schools sampled in Ilorin West Local Government Area of Kwara State.  300 copies of the questionnaire were distributed to the students selected in those sampled schools.
Validity of the Instrument
To ascertain the face and content validity of the instrument, the instrument was submitted to the project supervisor. The comments and observations of the supervisor was taken care of before proceeding to the final draft of the instrument.

Reliability of the Instrument
This is a fundamental process to measure the reliability of the instrument. The research instrument was designed on four point Likert’s scale, which is deemed fit to be used for processing the data collected. The Pearson Correlation Coefficient was used to determine the reliability of the instrument. Hence a valued of 0.86 was gotten making the instrument reliable.   
Method of Data Analysis
Responses from the questionnaire was analyze using the descriptive statistics of frequency counts and percentage while and chi square statistics was used to test the hypotheses.


CHAPTER FOUR 
RESULTS AND DISCUSSION 
	This chapter presents the analysis of results and discussion of findings on the current study titled ‘effect of internet-based tools on performance of senior secondary school students in Biology’
Data Analysis 
Table 1: Distribution of Respondents Based on Sex
	Gender
	Frequency
	Percentage

	Male 
	120
	40%

	Female
	180
	60%

	Total
	300
	100%



	Table 1 above show that the male students in this study were 40% (120 respondents) while female students were 60% (180 respondents). 
Table 2: Distribution of Respondents Based on Class
	Class 
	Frequency
	Percentage

	SS I 
	100
	33.3%

	SS II
	200
	66.7%

	SS III
	-
	-

	Total
	300
	100



	Table 2 above shows that 100(33.3%) of the students were in SS I classes and 200(66.7%) were in SS II classes. The SS III students are not available because they just concluded their SSCE examination.
Table 3: Distribution of Respondents Based on School
	School
	Frequency
	Percentage

	Ilorin Grammar School, Ilorin
	30
	10%

	Government Day Secondary School, Odo-Okun
	30
	10%

	Waziri Senior Secondary School
	30
	10%

	Sheikh Abdulkadir Secondary School
	30
	10%

	Government High School Adeta
	30
	10%

	Government Day Secondary School, Adeta
	60
	20%

	Mandate Senior Secondary School
	30
	10%

	Government Day Secondary School, Adewole, Ilorin
	60
	20%

	Total
	300
	100



	Table 3 above shows the distribution of respondents based on school. It was revealed that out of the 300 students who answered to the questionnaire, 30 students each from IGS, Government Day Secondary Odo-Okun, Waziri Senior Secondary School, Sheikh Abdulkadir Secondary School, and Mandate Senior Secondary school. 60 students answered to the questionnaire from Government Day Secondary School Adeta and 60 from Government Day Secondary School, Aderole, Ilorin. 


Presentation of Results
Research Questions: How did internet–based tools affect the interest of Biology students in Senior Secondary Schools in Kwara State of Nigeria?
Table 3: Response of students on the effect of internet-based tools on Biology students in Senior Secondary Schools
	S/N
	ITEMS
	SA
(%)
	A
(%)
	D
(%)
	SD
(%)

	1
	A well trained Biology teacher in internet-based tools can handle Biology subject very well. 
	110
(36.7%)
	100
(33%)
	50
(16.7%)
	40
(13.3%)

	2
	The Biology teacher in your school are very conversant with the Internet and its accessories which increases your knowledge of Biology subject.
	130
(43.3%)
	110
(36.7%)
	60
(26%)
	-

	3
	Biology teacher in your school are very conversant with the Biology Curriculum which made the integration of the internet–based learning tools easier and simple.
	100
(33%)
	140
(46.7%)
	30
(10%)
	30
(10%)

	4
	All the lesson notes are planned using the internet-based tools as current issues in biology are made available
	80
(26.7%)
	100
(33.3%)
	70
(23.3%)
	50
(16.7%)

	5.
	The use of the internet-based learning tools in the teaching of Biology has increased your attention and you are more motivated to learn.
	110
(36.7%)
	90
(30%)
	50
(16.7%)
	50
(16.7%)



	Table 3 above shows that 36.7% and 33% of the students agreed that a well trained Biology teachers in internet-based tools can handle Biology subject very well while 16.7% disagreed and 13.3% strongly disagreed. 43.3% strongly agreed and 36.7% agreed that the Biology teachers in their school are very conversant with the internet and its accessories which increases their knowledge of Biology subject while 26% disagreed. 33.3% and 46.7% strongly agreed and agreed that Biology teacher in their school are very conversant with the Biology curriculum which made the integration of the internet-based learning tools easier and simple while 10% and 10% disagreed consecutively. Further 26.7% of the students strongly agreed and 33.3% agreed that all the lesson notes are planned using the internet based tools as current issues in biology are made available while 23.3% and 16.7% disagreed and strongly disagreed respectively. Also, 36.7% of the students strongly agreed and 30% agreed that the use of internet-based learning tools in the teaching of Biology has increased their attention and they are motivated to learn while 16.7% and 16.7% disagreed to this statement consecutively.  





Research Question Two: To what extent has the availability of internet–based tools affected the performance of Biology students in Senior Secondary School in Kwara State, Nigeria?
Table 4: Availability of internet-based tools effect on the performance of Biology students in senior secondary school in Kwara State
	S/N
	ITEMS
	SA
(%)
	A
(%)
	D
(%)
	SD
(%)

	6.
	The use of the Internet Based learning tools in the teaching and learning of Biology has made it easier for you to relate what you have learnt with real life situation
	90
(30%)
	60
(20%)
	80
(26.7%)
	70
(23.3%)

	7.
	There is enough internet-based tools in your school which the teacher used in class, motivating you to learn Biology concept without any difficulty. 
	50
(16.7%)
	110
(36.7%)
	90
(30%)
	50
(16.7%)

	8.
	Your biology teachers use e-mail, world wide web (WWW), biology dictionary application etc most of the time for instructional material which enhances your interest in biology class. 
	130
(43.3%)
	70
(23.3%)
	40
(13.3%)
	60
(20%)

	9.
	Using internet-based tools in class positively affect students academic performance in biology. 
	110
(36.7%)
	100
(33.3%)
	50
(16.7%)
	40
(13.3%)

	10.
	With Internet–based tools you are anxious in attending Biology class and always participate actively thereby improving your performance in Biology subject. 
	140
(46.7%)
	100
(33.3%)
	30
(10%)
	30
(10%)


 
	The result above shows the responses of the students on the extent of availability of internet-based tools in their school and how it affect the performance their performance in Biology. Based on the result above, 70% of the students totally agreed that the use of internet based learning tools in the teaching and learning of Biology has made it easier for them to relate what they have learnt with real life situation while 30% disagreed. 53.4% of the students totally agreed that there is enough internet-based tools in their school which the teacher used in class motivate them to learn Biology concept without any difficulty while 46.6% totally disagreed to this assertion. Based on the statement which says ‘Biology teachers who use e-mail, world wide web (www), biology dictionary application most of the time for instructional material enhances students interest in biology class, 66.6% of the students totally agreed to this assertion while 33.4% disagreed. Further, 70% of the students totally agreed that using internet-based tools in class positively affect students academic performance in Biology while 30% totally disagreed. Also, 80% of the students totally agreed that with internet-based tools they are anxious in attending Biology class and always participate actively thereby improving their performance in Biology subject while 20% totally disagreed to this assertion. 


Testing of Hypotheses
Hypothesis One: Internet–based tools have no significant effect on the interest of Biology students in Senior Secondary Schools in Kwara State, Nigeria
Table 5: Computation of Chi-square (X2) test on the effect of Internet–based tools on the interest of Biology students
	N
	Mean
	S.D
	Df
	X2 Cal.
	X2 Crit. 
	Decision

	300
	14.76
	4.03
	12
	59.97
	21.02
	Rejected



Interpretation
Table 5 showed the summary of the computation of Chi-square (X2) test on the effect of Internet-based tools on the interest of Biology students. It showed X2-calculated value of 59.97 is greater than the X2 critical value of 21.02 at 0.05 level of significant. Thus the hypothesis which states that Internet-based tools had no significant effect on interest of Biology students in Senior Secondary Schools in Kwara State is rejected. This implies that Internet–based tools has significant effect on the interest of Biology students in Senior Secondary Schools in Kwara State.


Hypothesis Two: Availability of internet–based tools have no significant effect on performance of Biology students in Senior Secondary School in Kwara State, Nigeria.
Table 6: Computation of Chi-square (X2) test on the effect of Internet–based tools on the
performance of Biology students
	N
	Mean
	S.D
	Df
	X2 Cal.
	X2 Crit. 
	Decision

	300
	14.1
	3.49
	12
	113.52
	21.02
	Rejected



Table 6 showed the summary of the computation of Chi-square (X2) test on the effect of Internet-based tools on the performance of Biology students. Based on the result above, the X2 calculated value of 113.52 is greater than the X2 critical value of 21.02 at 0.05 level of significant. Thus the hypothesis which states that availability of inter-based tools have no significant effect on performance of Biology students in senior secondary school in Kwara State is hereby rejected. This implies that Internet–based tools has significant effect on the performance of Biology students in Senior Secondary Schools in Kwara State.
Discussion of Findings 
This study had revealed a good deal of experiences on the part of students about Internet–based tools usage in teaching and learning of Biology in Senior Secondary Schools. However, the result of the findings revealed that Internet–based tools has significant effect on the interest of Biology students in Senior Secondary Schools in Kwara State, Nigeria. As seen in the computation of Chi-square (X2) test on the effect of Internet–based tools on the interest of Biology students X2-calculated (59.97) > X2 Critical value (21.02). Thus the hypothesis which states that Internet–based tools had no significant effect on interest of Biology students in Senior Secondary Schools in Kwara State was rejected. This findings was in agreement with the findings of Esam & Hashim, (2016); Joosten, (2012), who found out that Internet-based tools enable users to develop interest in learning and allows them to distribute and share new ideas, thoughts, and information in a more interactive and virtual environment.
The findings also revealed that that Internet–based tools has significant effect on the performance of Biology students in Senior Secondary Schools in Kwara State. As seen in the computation of Chi-square test on the effect of Internet–based tools on the performance of Biology students. It showed X2-calculated (113.52) > X2 critical value (21.02). Thus the hypothesis which states that Internet–based tools had no significant effect on performance of Biology students in Senior Secondary Schools in Kwara State is accepted. This means that Internet-based tools has no significant effect on the performance of Biology students in Senior Secondary Schools in Kwara State, Nigeria. 


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS 
	This chapter presents the summary, conclusion, recommendations, limitation of the study and suggestion for further studies. 
Summary
	The study examined on the effect of internet-based tools on performance of senior secondary school students in Biology in Kwara State. Based on the research purpose, two research questions and research hypotheses. A descriptive research survey method type was adopted and the targeted population of the study comprised of students in Kwara State. Due to high population of the study, a sample of 300 students were randomly selected from ten secondary schools within Ilorin metropolis, Kwara State. A self-structured questionnaire was designed which was administered to the students to answered to the questionnaire. Data was analyzed using descriptive and inferential statistics. Descriptive statistics of frequency and simple percentage was used in analyzing the research questions while inferential statistics was used to test the hypotheses at 0.05 level of significance. 
	Based on the findings, it was revealed that Internet–based tools has significant effect on the interest of Biology students in Senior Secondary Schools in Kwara State and Internet-based tools has significant effect on the performance of Biology students in Senior Secondary Schools in Kwara State.
Conclusion 
The study concludes that the use of Internet–based tools facilitates teaching and learning of Biology in Secondary Schools and should be encouraged. Internet–based tools ease teaching and learning of Biology. Internet–based tools help teachers and students to access information which would have hitherto been difficult to obtain. And when and where schools provide Internet–based tools students would be more interested in learning Biology and would thus put in their best to excel in Examination.
Implication of the Study 
According to the findings, it was implies that internet-based tools has demonstrated effectiveness and efficiency when integrated in teaching and learning of Biology. Therefore, it was implies that internet based tools should be an integral part of teacher’s teaching plan. Internet-based tools as a method enhance many vitals aspects of the teaching process such as creativity, motivation and assist the cognitive learning of learners. Efforts in our secondary schools must be channeled to improve its efficiency and effectiveness.
Recommendations
	Based on the findings, the following recommendations were made; 
· Kwara state government should as a matter of priority put a policy framework in place that make it possible for Secondary schools to acquire ICT (Internet-based tools), so as to boost the morale and interest of students in learning Biology
· School authorities should encourage Biology teachers to most often use Internet-based tools in their teaching in order to enhance and sustain study learning. This they could do by helping to provide all necessary facilities and equipment needed for utilization of Internet-based tools in Schools.
· Teachers to be given sufficient training on how to use ICT in teaching and learning processes to acquire the requisite knowledge and skills in integrating technology in classrooms.
· Students taught with internet-based tools outshine students taught with conventional method of teaching, installing and integrating internet-based tool as a method of teaching should be encouraged and imbedded by teachers of Biology in secondary schools not only in Kwara State but Nigeria as a whole.
· Government should provide more funds to mobilize resources and equipping schools with internet-based tools.
Limitation of the Study 
The study was limited inability to cover the entire study population, money, distance and time. In fact time frame allocated to the study does not enhance wider coverage as the researcher has to combine other academic activities and examination with the study.
Suggestion for Further Studies
· Similar investigation need to be carried out to cover wider coverage of schools in Kwara State
· Similar investigation need to be carried out in other states of the Federation.
· The impact of internet-based tool on tertiary institution students' biology achievement and retention.
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APPENDIX
EKITI STATE UNIVERSITY
IN AFFILIATION WITH 
KWARA STATE COLLEGE OF EDUCATION, ILORIN
EFFECT OF INTERNET-BASED TOOLS ON PERFORMANCE OF SENIOR SECONDARY SCHOOL STUDENTS IN BIOLOGY

TEACHERS’ QUESTIONNAIRE

Dear Sir/Ma,
	This questionnaire is designed to seek your opinion on the topic “Effect of Internet-Based Tools on Performance of Senior Secondary School Students in Biology in Kwara State”. 
	This is information gathered mainly for research purpose, it will be useful and will be treated with utmost confidentiality. 
	Thanks. 
									Sanda Risikat
									Researcher 
SECTION A: PERSONAL DATA 
Gender:	Male (    ),  Female (    )
Class:		SS 1 (   ), Female (   )
SECTION B: QUESTIONNAIRE 
	Please tick (√) according to your view on the following items below: 
Key:	SA	-	Strongly Agreed
	A	-	Agreed
	D	-	Disagreed  
	SD	-	Strongly Disagreed


	S/N
	ITEMS
	SA
	A
	D
	SD

	1.
	The Biology teacher are trained computer literate
	
	
	
	

	2.
	The Biology teacher in your school are very conversant with the Internet and its accessories
	
	
	
	

	3.
	Biology teacher in your school are very conversant with the Biology Curriculum which made the integration of the internet–based learning tools easier and simple.
	
	
	
	

	4.
	All the lesson notes are planned using the tools as current issues in biology are made available
	
	
	
	

	5.
	The integration of the internet-based learning tools in the teaching of Biology has increased your attention and they are more motivated to learn.
	
	
	
	

	6.
	The integration of the Internet Based learning tools in the teaching of Biology has made it easier for you to relate what they have learnt with real life situation
	
	
	
	

	7.
	I use the Internet learning tools most of the time for my lesson plan, which enhances your interest in Biology lessons
	
	
	
	

	8.
	Class management is much easier with the integration of the internet–based learning tools which promotes your interest and learning
	
	
	
	

	9.
	Learning Biology is made lively with Internet– based tools, thereby increasing your interest
	
	
	
	

	10.
	With Internet–based tools you are anxious in attending Biology class and always participate actively
	
	
	
	




APPENDIX II
Chi-square (X2) = (E – O)2
		          E
Where as;  	E	=	Expected
		O	=	Observed
df = (c – 1)(r – 1) 
df = degree of freedom
c = column
r = row 
df = (4 – 1) (5 – 1) 
df = 3 x 4 
df = 12
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