[bookmark: _GoBack]INFLUENCE OF INNOVATIVE TEACHING METHODS ON BIOLOGY STUDENTS PERFORMANCE IN SENIOR SECONDARY SCHOOLS IN ENUGU EAST LOCAL GOVERNMENT AREA OF ENUGU STATE









NEBECHI, CHIZURUM JENNIFER
GOU/U21/BLE/073










DEPARTMENT OF SCIENCE AND COMPUTER EDUCATION
FACULTY OF EDUCATION 
GODFREY OKOYE UNIVERSITY, ENUGU 












AUGUST, 2025
2


TITLE PAGE

INFLUENCE OF INNOVATIVE TEACHING METHODS ON BIOLOGY STUDENTS PERFORMANCE IN SENIOR SECONDARY SCHOOLS IN ENUGU EAST LOCAL GOVERNMENT AREA OF ENUGU STATE






NEBECHI, CHIZURUM JENNIFER
GOU/U21/BLE/073




DEPARTMENT OF SCIENCE AND COMPUTER EDUCATION, FACULTY OF EDUCATION GODFREY OKOYE UNIVERSITYTHINKERS CORNER ENUGU STATEIN PARTIAL FULFILLMENT FOR THE AWARD OF BACHELOR OF SCIENCE IN EDUCATION (B.Sc. Ed)  




SUPERVISOR: DR. MRS. VERONICA UDE




AUGUST, 2025
APPROVAL
This Project Has Been Approved for The Department of Science Education, Faculty of Education, Godfrey Okoye University, Enugu, Enugu State, Nigeria 


BY


Sign_____________________					____________________
Dr Veronica Ude                                      				Date 
 Supervisor 



Sign_____________________					____________________
Dr Veronica Ude                                                                            	Date
Head of Department 



Sign _______________________					____________________
Prof. Bro. Ekene Osuji						Date
Dean, Faculty of Education 



Sign_______________________			                	____________________
External Examiner 							Date       








CERTIFICATION
The researcher, Nebechi, Chizurum Jennifer, an undergraduate student in the Department of Science Education (Biology Education) in Faculty of Education, Godfrey Okoye University with Registration Number; (GOU/U21/BLE/073), has satisfactorily completed the requirement for the Award of degree in Bachelor of Science Education (B.Sc. Ed). The work embodied in this research is original and has not been submitted or presented elsewhere. 



________________________					________________
Nebechi Chizurum Jennifer	                     		              		DATE 



















DEDICATION
I dedicate this research work to God who has been my guide and path.



























ACKNOWLEDGMENTS
The researcher’s heartfelt gratitude goes to God Almighty, whose unwavering strength and grace carried her through this phase of her academic journey. During moments of difficulty and turbulence, his presence rekindled my hope and sustained her.  To all the lecturers who played various role in shaping her academic experience during her time at Godfrey Okoye University, the researcher remain grateful. She is deeply indebted to my exceptional supervisor, Dr. (Mrs.) Veronica Ude, for her guidance, support, and dedication throughout this project. Her insights into the principles of effective project writing were invaluable. Her sincere appreciation also extends to her Dean, Associate Professor Bro. Ekene Osuji, for fostering a comfortable and enabling academic environment.
The researcher is equally grateful to her Head of Department, Dr (Mrs) Veronica Ude, who provided moral support whenever I needed it. Her heartfelt thanks go to my amazing parents Mr and Mrs Nebechi and her wonderful siblings — Anthony, Nicole, and Kizito for their constant encouragement and unwavering support. To her amazing friends, Majesty, Bella, Geraldine, George, Tony, Sr. Jacinta, and many others whose names may not be mentioned here, she truly appreciate your kindness and companionship throughout this journey.  Her profound gratitude also goes to our esteemed Vice Chancellor, Rev. Fr. Prof. Christian Anieke. Thank you, Padre, for your vision and leadership, which have made this institution a place of inspiration. Your words, whether direct or indirect, have been a source of motivation to me.  
Finally, to everyone who played a part in this project’s success, whether mentioned here or not, the researcher remain deeply grateful. May God bless you all abundantly.










TABLE OF CONTENTS
Title Page 											i
Approval Page 										ii
Certification 											iii
Dedication 											iv
Acknowledgements 										v
Table of Contents 										vi
Abstract 											viii

CHAPTER ONE: INTRODUCTION
Background to the Study 									1
Statement to the Problem 									6
Purpose of the Study 										7
Research Questions 										7
Scope of the Study 										7
Significance of the Study 									8

CHAPTER TWO: REVIEW OF RELATED LITERATURE 
Conceptual Framework 									12
Theoretical Framework 									24
Empirical Studies 										27
Summary of Literature Review 								30

CHAPTER THREE: RESEARCH METHOD
Design of the Study										32
Area of the Study 										32
Population of the Study 									32
Sample and Sampling Technique 								33
Instrument for Data Collection 								33
Validity of the Instrument 									34
Reliability of the Instrument 									34
Method of Data Collection 									34
Method of Data Analysis 									34
Decision Rule											35

CHAPTER FOUR: PRESENTATION OF DATA AND RESULTS
Analysis of Data 										36
Summary of the Findings									38

CHAPTER FIVE: DISCUSSION OF FINDINGS, CONCLUSION, IMPLICATIONS, SUMMARY, LIMITATIONS OF THE STUDY AND RECOMMENDATIONS
Discussion of Findings 									39
Conclusion 											41
Implications of the Study 									42
Limitations of the Study 									42
Recommendations of the Study 								43
Suggestions for Further Studies 								43
Summary of the Study									43

REFERENCES 										45
APPENDICES 										47


































ABSTRACT
This study investigated the influence of innovative teaching methods on the academic performance of Biology students in senior secondary schools within Enugu East Local Government Area, Enugu State, Nigeria. Guided by three research questions, the study focused on how innovative approaches, defined as nontraditional student-centered instructional strategies that actively engage learners through technology integration, real world application, and collaborative tasks, particularly collaborative learning and the flipped classroom model, affect students’ engagement, understanding, and academic achievement in Biology. Examples of these methods include peer group discussions, digital simulations, interactive videos, and prerecorded lectures watched at home followed by in class problem solving activities. It also examined the challenges teachers face when implementing these strategies. Adopting a descriptive survey design, the study sampled 450 SS2 Biology students from three secondary schools namely Community Secondary School Ugwuogo Nike, St. Patrick’s Secondary School Emene, and Girls Secondary School Abakpa Nike using a simple random sampling technique. Data were collected using a structured Likert type questionnaire and analyzed using mean and standard deviation with a 2.5 cut off mark. The instrument yielded a Cronbach Alpha coefficient of 0.75, indicating acceptable internal consistency. Findings revealed that collaborative learning significantly boosts student engagement while the flipped classroom approach moderately enhances academic performance especially when supported by digital tools. However, the implementation of innovative methods is hindered by infrastructural limitations, lack of teacher training, and time constraints. The study concludes that while innovative methods improve learning outcomes, their effectiveness depends on systemic support, teacher preparedness, and equitable access to resources. It recommends increased investment in teacher training, digital infrastructure, and curriculum reform to institutionalize student centered instructional strategies.
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CHAPTER ONE

INTRODUCTION
1.1 Background to the Study
Over the past decade, the educational landscape has been significantly reshaped by technological advancements and the growing recognition of diverse learning needs among students. With increasing access to digital tools and an understanding of various pedagogical approaches, traditional teaching methods have been scrutinized for their limitations in fostering active learning and critical thinking, particularly in science education(Lo & Hew, 2017). In the field of Biology, which is foundational for many scientific disciplines and careers, the need for engaging and effective teaching methods is paramount. Biology encompasses complex processes, abstract concepts, and detailed scientific terminology that students often find challenging to comprehend through traditional lecture-based methods alone (Hattie & Donoghue, 2016).
As educators and researchers strive to improve students’ outcome, innovative teaching methods have gained popularity for their potential to enhance engagement, comprehension, and retention. Innovative teaching methods in Biology are characterized by approaches that encourage student-centered learning, active engagement, and practical application of knowledge(Lo & Hew, 2017). These include methods such as project-based learning, inquiry-based learning, flipped classrooms, gamification, collaborative learning, and the use of digital simulations and interactive models (Waldrop, 2017). Such methods align with constructivist theories of learning, which emphasize that knowledge is constructed through active engagement rather than passively received (Schunk, 2016). As these methods become more integrated into science education, it is essential to examine their influence on students’ performance, particularly in a discipline as intricate as Biology.
The most common approach to teaching Biology has been to focus on lectures, textbook readings, and rote learning that have been objected to as it encourages shallow superficial knowledge of complex subjects (Roehl, Reddy, & Shannon, 2016). Such techniques can restrict the student to using their knowledge to solve new problems, a quality that is becoming more desirable today in employees. On the contrary, other current trends in instruction, like flipped classrooms, engage students to target coursework beyond a school and use the classroom time toward more interactivity-based and higher-order tasks (Chen, Wang, Kinshuk, & Chen, 2018). Ude and Oko(2023) defined the flipped classroom as a teaching method and a form of blended learning, which is designed to engage the student and facilitate their learning through assigning reading assignments to students outside of the classroom and providing live problem-solving lessons during physical classes. Specifically, the flipped classroom approach has demonstrated effects in enhancing the performance of students and their engagement in science classes due to a more active and individualized learning (Lo & Hew, 2017).
Another widely used innovative method is project-based learning (PBL) when students perform daily tasks, i.e., solve real-world problems that involve using biological concepts in practice and meaningful ways. Studies indicate that PBL can make a student tremendously effective in critical thinking skills, learning, and retention of Biology because it makes the students delve into deeper topics and makes them take charge of the learning process (Boss, 2017). According to the research conducted by Krajcik and Shin (2015), PBL is observed not only to enhance academic performance but also to foster the development of scientific literacy, which is an essential product in a society that grows more dependent on science.
New teaching theories, developed by constructivist educational psychologists Piaget and Vygotsky, can serve as a theoretical background to innovative teaching methods. Constructivism postulates that during learning, learners build knowledge by having experience and interacting with the surrounding world (Schunk, 2016).  To apply this case to the specific sphere of Biology, it can be considered that learners can better comprehend and recall biological concepts when they are actively involved in the course of learning, as opposed to calmly accepting the material. Such courses of instruction as inquiry-based learning and collaborative learning may be described as constructivist-based learning since they encourage discovery, asking questions, and relating the new knowledge gained to known which can lead to clearer understanding (Hmelo-Silver, 2017).
As an educational method that is inextricably associated with constructivism, active learning has been demonstrated to positively influence the results of students in a variety of areas of science. Freeman et al. (2017) conducted a meta-analysis of active learning methods in instruction in STEM subjects and found that active learning increased average exam scores, and decreased multiple failures relative to lectures. This is particularly true in the teaching of Biology, where things are complex that they can hardly happen to be revealed by kids choosing merely to comprehend those simple ideas, but the comprehension should be presented by using workable curiosity and application. The active learning methods that are meant to make learners more active during their learning process and, consequently, the more engaged and better performing are group discussions, the case study approach to learning, and problem-solving approaches (Deslauriers et al., 2019).
Incorporation of technology in teaching and learning of Biology has expanded the boundaries of innovative teaching further. An online tool that can be applied during this with real possibility to provide students with an opportunity to immerse themselves in the world of biological concepts and do it in a safe and simulated context is virtual labs, simulations, and virtual apps. As an example, virtual dissecting applications enable students to study this discipline in terms as specific as possible, which eliminates most ethical and practical problems that accompany real dissection (Lajoie, Poitras, & Hmelo-Silver, 2016). An analysis shows that learners in Biology subjects who participate in mental simulations attain a better level than those who use more traditional learning sources since they provide interactive and multisensory learning experiences, which support understanding (Alhassan, 2020).
Also, the use of data analysis and learning management systems has helped educators to improve their teaching process by customizing their process according to the needs of individual learners, or what is popularly known as personalized learning. Monitoring of and determination of problematic areas and provision of both mitigating and curative actions can be done through individual student learning environments, which have the capabilities of improving learning performance in Biology to a significant level (Means et al., 2017). On the one hand, through these tools, teachers will be able to create an individual education system, which will be supportive of the unique student and will support innovative educational processes as much as possible.
Other studies have also demonstrated the fact that innovative teaching design has brought forth positive results among the learners, particularly in Biology. To illustrate, according to Deslauriers et al. (2019), the fact concerning a significant increase in the performance of students taking part in active learning Biology classes both in the assessment procedure and sharing feedback in response to the question of their general impression of the course related to those attending the lectures has already been proven. In the same tone, Chen et al. (2018) also conducted research on the use of the flipped classroom model in teaching Biology and mentioned that students who received their teaching in the flipped model developed a significant increase in their academic gains and interest.
Another study by Freeman et al. (2017) reveals that students in active classrooms received better grades during the exams than their counterparts in traditional classroom settings and they were less likely to fail at all. The outcomes of the work suggest that innovative teaching strategies may be not only effective in increasing academic success but also contribute to the reduction of the probability of disengagement and failure of students. They lead to a greater learning experience regarding more multifaceted issues because they involve students in the learning process, which is crucial in (in this case) the subject of Biology as the content in this subject tends to be intricate and multifaceted (Waldrop, 2017).
On the one hand, there are several advantages, but, on the other hand, the innovative approaches to teaching also have problems. Among major roadblocks, one must mention the presupposition that to succeed in the establishment of these approaches, a teacher has to receive special training. It is indicated by Blikstein (2018) that many teachers lack the knowledge and tools that would allow them to place the technology and active learning strategies within their classes, which limits the deployment of the strategies. Certain difficulties in becoming participatory and leaving the sphere of passive learning may be encountered by some learners as well, as they will be forced to be more observant of their educational process (Deslauriers et al., 2019).
Implementation of the innovative method of teaching is also affected by the constraints on resources. In underfunded schools, there might be a lack of technologies or needed materials for implementing project-based learning, digital simulations, and other types of engaging activities. A discrepancy in resources can cause disparities in learning as the students in resource-poor schools will not receive equal educational opportunities with those in resource-rich schools (Means et al., 2017). To make the innovative approach of teaching beneficial to every student, these issues will need to be addressed.
Given the potential benefits of innovative teaching methods, it is crucial to understand their impact on student performance in Biology. While there is a growing body of research on active learning and technology integration in education, studies specifically focused on Biology are still limited (Chen et al., 2018). This study aims to fill this gap by investigating the influence of various innovative teaching methods on Biology students' performance. By examining how methods like project-based learning, digital simulations, and collaborative learning affect student engagement, comprehension, and retention, this research seeks to provide valuable insights into effective teaching practices in Biology.
The findings of this study have implications not only for Biology education but also for science education as a whole. As scientific knowledge continues to advance and the demands of the workforce evolve, it is essential for education systems to adapt by adopting teaching methods that foster critical thinking, problem-solving skills, and a deep understanding of scientific principles. Through this research, we can better understand how innovative teaching methods contribute to these outcomes and identify best practices for Biology educators seeking to enhance student acacemic achievement.
 1.2 Statement of the Problem
Despite advances in educational methodologies, many Biology classes still rely heavily on traditional teaching approaches, such as lectures and rote memorization. These conventional methods may not fully address the diverse learning needs of students, nor do they actively engage them in the learning process. Consequently, many students struggle to retain complex information, which negatively affects their academic performance and long-term comprehension of the subject.
Moreover, as the nature of scientific knowledge becomes increasingly interdisciplinary and technology-oriented, the gap between traditional teaching methods and the skills required in modern scientific fields widens. Studies have highlighted that passive learning environments often result in lower retention rates and less enthusiasm among students, which is particularly problematic in Biology due to the intricacy of its concepts and practical applications. 
This gap underscores the need to assess and potentially reframe teaching strategies in Biology classrooms. The problem this study addresses, therefore, is the potential mismatch between traditional Biology teaching methods and the evolving educational needs of students. By investigating the impact of innovative teaching methods on student academic performance, this research seeks to identify effective strategies that may lead to improved academic outcomes in Biology.
1.3 Purpose of the Study
The primary purpose of this study was to investigate the influence of innovative teaching methods on the academic performance of students in Biology in senior secondary schools in Enugu East Local Government Area, Enugu State, Nigeria. Specifically the study sought to:
1. To examine the influence of inquiry-based learning on students’ understanding of Biology concepts. 
2.  To investigate the influence of the flipped classroom approach on students’ academic performance in Biology.  
3. To identify the challenges encountered by teachers in implementing innovative teaching methods.
 1.4 Research Questions
This study was guided by the following research questions:
1. What is the influence of inquiry-based learning on students’ understanding of Biology concepts?  
2. How does learning Biology through the flipped classroom approach influence students’ academic performance?  
3. What challenges do teachers face when applying innovative teaching methods in Biology?
 1.5 Scope of the Study
The study has geographical, content and level scope. 
Geographically, the study was geared towards Secondary Schools in Enugu East Local Government Area, Enugu State, Nigeria. In the content scope, the study was constructed to explore the influence of innovative teaching methods on the academic performance of students in Biology in senior secondary schools within Enugu East Local Government Area, Enugu State, Nigeria, focusing on the impact of these methods on student engagement, understanding, and the challenges faced by teachers in their implementation. Under the level scope, the study shall focus on all Senior Secondary School Two (SS2) Students, because Biology is a core subject in the senior secondary and it shall also concentrate on the teachers of Biology in Enugu East Local Government Area, Enugu State, Nigeria
 1.6 Significance of the Study
The study shall have both theoretical and practical significance. 
Theoretically, this research will be of immense benefit to future researchers, especially in expanding on theories related to educational innovation and cognitive development in science education. This study is anchored in two key theories: Constructivist Learning Theory and Cognitive Learning Theory.
- Constructivist Learning Theory emphasizes that students build knowledge through active engagement and social interactions. This study contributes to this theory by investigating how innovative teaching methods, such as project-based learning, flipped classrooms, and inquiry-based activities, impact Biology students’ understanding and academic performance. By examining specific instructional approaches that foster deeper understanding, this research provides empirical evidence to support and extend constructivist principles. Future researchers may build on these findings to explore further how interactive and student-centered methods impact learning in other science subjects and educational contexts.
- Cognitive Learning Theory focuses on the capacity of working memory and its influence on learning efficiency. This study addresses how innovative teaching methods can reduce cognitive learning by breaking down complex Biology concepts into manageable tasks through structured instructional strategies. By identifying methods that optimize cognitive load in Biology, the study provides practical strategies for educators aiming to improve learning efficiency. These insights can inspire further research on cognitive learning management and its application across different educational settings and scientific disciplines.
Practically, the study will be of significant value to students, teachers, school administrators, and educational bodies within Enugu East Local Government Area and beyond.
- Students: The findings of this study will enable students to recognize the impact of innovative teaching methods on the learning process, encouraging them to actively engage in interactive and collaborative learning activities that can enhance their academic performance in Biology. Understanding the benefits of these methods can help students develop a proactive approach to learning, thereby improving both their engagement and outcomes.
- Teachers: Educators will gain insights into the effectiveness of innovative teaching approaches, allowing them to incorporate student-centered methods that facilitate learning and comprehension in Biology. By implementing strategies aligned with both Constructivist Learning and Cognitive Learning theories, teachers can create more effective Biology learning environments that support students’ cognitive development and foster better academic outcomes.
- School Administrators:  Findings from this study will encourage school leaders to implement policies that support innovative teaching practices. School administrators can promote professional development programs to train teachers in using new instructional methods that benefit students’ academic performance in Biology. Administrators can also use the study’s findings to establish supportive structures and resources that enable effective teaching practices in science education.
- Educational Bodies: Educational organizations, such as the Ministry of Education and curriculum designers, will gain insights into the value of incorporating innovative teaching methods into Biology curricula. These findings may inform curriculum development that encourages active, inquiry-based, and interactive teaching approaches, potentially improving student outcomes and fostering a robust understanding of scientific concepts among students.
By addressing the theoretical and practical implications of innovative teaching methods, this study contributes valuable insights into how these approaches can enhance Biology education and student achievement in the Enugu East Local Government Area of Enugu State. The findings can also serve as a foundation for further research on instructional innovation and its impact across various educational contexts and disciplines.
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Concept of Innovative Teaching Methods
Innovative teaching methods refer to a variety of pedagogical approaches designed to actively engage students in their learning processes. Unlike traditional teacher-centered methods, which often focus on rote memorization and passive reception of information, innovative teaching methods emphasize active participation, collaboration, critical thinking, and real-world application of knowledge. These methods aim to transform the educational experience into one that is interactive, student-centered, and more aligned with the demands of the 21st century.  
Such popular innovative teaching methods are project-based learning, flipped classroom, inquiry-based learning, gamification, and co-written problem solving. The points that each of these approaches focuses on are different. For example, project-based learning emphasizes that 
students learn to face the challenges of real life and formulate practical solutions over a long period. Not only does this contribute to the improvement of solving problems by students but it also encourages teamwork, creativity, and critical thinking (Bell, 2017). Likewise, the flipped classroom format allows students to interact with the course material at a deeper level and elucidate complex details in a friendly atmosphere by inverting the usual teaching pattern, with the lesson being provided online. In contrast, in-person opportunities are designed to be interactive (Bishop & Verleger, 2019). 
The inquiry allows learning by asking questions, solving problems, or exploring situations, and making it an inquiry-based experience, allowing curiosity and a better depth of knowledge into the topic. This approach has been especially useful in science, where pupils are offered the opportunity to see through and experiment with hypotheses (Hmelo-Silver, Duncan, & Chinn, 2016). Gamification techniques, i.e. use of games in learning, inspire students to learn more, learn the learning process more fun and rewarding, and collaborative problem solving makes them develop interpersonal and communication skills and academic knowledge. 
The study emphasizes the future of new teaching styles in creating a more profound knowledge base on such relatively complicated topics as Biology. These strategies comply with the constructivist ideology that highlights that learning requires an active and constructive process in which students ensure that they form new knowledge regarding their old information (Waldrop, 2017). The innovative practices also include constructivist teaching approaches, which prompt students to take an active role in knowledge creation as opposed to passive receiving as a result of which there is better involvement and retention of information. 
New approaches manage to overcome some weaknesses of conventional teaching. Case in point, classical lectures lack the ability to communicate with the students often especially in abstract or complicated topics. Concentrating on higher-order thinking skills (thinking abilities, like analysis, evaluation, and creation), innovative methods provide students with all the tools to address real-world challenges.
 In addition, the ways promote the interactive engagement that has been proven to make great improvements in learning outcomes. According to Roehl, Reddy, and Shannon (2016), interactive participation not only expands the knowledge of the course material but also can develop the so-called life skills, including collaboration and adaptation. 
New teaching techniques can be especially beneficial in the environment of Biology learning. Biology is a discipline that is usually abstract and complicated and this makes it hard for students to understand. Learning such concepts in a dynamic path shows that various methods that can be applied to visualize such concepts and be able to experience them including virtual simulations and inquiry-based projects enable students to learn dynamically and make the learning experience more involving. As a case in point, virtual dissection instruments allow students to learn more about the structure of living beings without facing moral or practical issues, whereas inquiry-based experiments can train them to apply the rules of science and other scientific principles to practical issues (Lajoie et al., 2016). 
Education has also been changed by the incorporation of technology with the new strategies of teaching. Technology enables customization of learning which means that the instructional material can be customized to the individual requirements of a given student. Learning management systems and educational apps as well as virtual reality simulations, allow students to learn in their own time and revise problematic areas when necessary. Such technological breakthroughs are especially useful in such courses as Biology, where visualization of a complicated process or system can be extremely helpful in their comprehension. The study conducted by Means et al. (2017) also notes the impact of the use of technology in ensuring that differentiated instructions are conducted, enhancements are created in student engagement, and general performance is increased. 
Also, a more inclusive learning environment is achieved through innovative ways to teach. Veteran methods of teaching and learning are not accommodating to the needs of different learners, and thus they tend to disengage learners and make them low achievers. Innovative methods offer a chance for every student to be successful due to the inclusion of various activities and teaching strategies. To take an example, kinesthetic learners might be well-suited to work with hands-on experiments, whereas visual learners might be interested in digital simulations. Such inclusiveness is not only associated with better academic results but is also said to foster a positive attitude towards learning (Tomlinson, 2017). 
Opponents of innovative pedagogy state that such a strategy may be time-consuming and resource-demanding, which is a challenge to educators working in an environment where resources are scarce or they have limited experience. Nevertheless, these issues will be reduced by professional and professional growth and the employment of open educational resources. Furthermore, the ultimate rewards of innovative approaches outstrip the short-term investment by far and include a wider range of results that include enhanced performance on the part of students, more engagement, and better preparation for future professionals. The implementation of revolutionary curricula and new methods of teaching is bound to increase as educational facilities sustain the idea of student-centered learning. 
To sum up, transformational pedagogy is another paradigm in the world of education and it does not refer to the traditional, passive trends anymore, but to their more interactive, student-based replacements. These methods as they focus on teamwork, thinking, and the practical relevance of the agent enable the students not only to become academically successful but also to survive in the modern world. The fact that they are effective especially in a complicated subject as Biology by supporting the evidence necessitates a move by educators to adopt and apply them in teaching. As the technology and pedagogy keep evolving, there is no end to the possibility of having new ways of teaching changing the way education is delivered. 
2.1.2 Concept of Academic Performance and Innovative Teaching 
The academic performance has been considered the key indicator of the success of students in their educational activities and is described through performance in tests, grades, and understanding of subject material. It depends on many factors such as teaching strategy, the motive of the students, and the availability of learning materials. Although traditional teaching methods serve well in a particular setting, they certainly do not cover all the students and/or their learning needs especially on how they can enhance their academic achievements to a great extent. Conversely, the approaches and strategies of inquiry-based instruction have been found to vastly increase academic results through active learning, group learning autonomy, and critical thinking skills acquisition (Lo & Hew, 2017).
The inquiry-based teaching-academic present relationship especially with subjects such as Biology where the concepts are usually abstract and complex. The more traditional methods of lecture-based learning can find students unable to visualize processes like cellular respiration or genetic inheritance. Nevertheless, an inquiry-based approach, including project-based learning and gamification can help fill this gap, as students have hands-on experiences and opportunities to put their knowledge into practice. As Krajcik and Shin (2015) explain, what is the reason for such a strategy? Not only does it allow students to process knowledge and memorize it better but it also encourages students to take charge of their education, which leads to improved academic performance.
The active practical way of teaching has been incredibly good in improving academic grades in the area of Biology. To take an example, the students will be able to learn the processes of biology in a visual and controlled setting through virtual simulations and laboratory experiments. A study has shown that trainees who have been subjected to interactive programs understood the concept of science to a greater degree than those who were taught with the traditional method (Minner, Levy, & Century, 2018). Furthermore, IBL enables students to learn the necessary skills of creating a hypothesis, deciding a problem based on an analysis of data, etc. They are the key to succeeding in the field of science (Furtak et al., 2019).
The other revolutionary intervention that has been associated with increasing performance in academics is gamification. Gamification will make students find the learning process less tedious and interesting by introducing some aspects of the games: rewards, challenges, and leaderboards. According to the research conducted by Hamari et al. (2016), the influence of a gamified learning environment on the motivation and academic performance of learners is topical, as due to the high level of motivation and success of a learner in the subject that demands continuous attention and training is attained. This is particularly significant in the Biology subject which is mainly involved in activities, that are monotonous like memorizing scientific terms. These activities can be made more fun with the help of gamification.
Flipped classrooms have also aided in academic achievement whereby individuals can get the instructional resources and practice time done outside a teacher-centric course and the face-to-face time is dedicated to active learning strategies. The model enables students to learn as fast as they can, review difficult terms and concepts when required, and classroom activities concentrate on problem solving and practice. Bishop and Verleger (2019) mention that flipped classrooms facilitate active learning which is crucial to building higher-order thinking skills and academic achievements. This would especially help in the field of Biology where students most of the time require to spend more time to master complex issues yet apply these to practical aspects.
Besides, academic achievements are positively affected by collaborative learning techniques (e.g. group projects, peer discussions) since they contribute to the development of team effort, communication, and thinking skills. The sociocultural theory that was advanced by Vygotsky (1978) in Freeman et al., (2015) reveals that learning is a process that depends on social interactions involving students, and they can learn better when students collaborate to construct knowledge. Group work activities like group experiment or a debate on a scientific problem defeat their individualistic nature and help them to share ideas among themselves and learn about others, which improves their understanding, and performance in Biology classrooms.
Inquiry-based teaching systems have also revolutionized the process of academic success in students through the integration of technology. Electronic gadgets like virtual labs, instructional applications, and web-based discourse groups will give the students an extra platform to learn at their own pace.  The authors note that in addition to the increase of access to information, the technology-enhanced learning environment makes possible not only personal approaches to teaching but also individual student-level training (Means et al. 2017). This is most beneficial to subjects that require visual aids such as Biology which students tend to find the complex ideas easier to analyze with the provision of visual aids and interactive simulations.
Inquiry teaching approaches also support various needs of students as they establish a more inclusive learning environment. The traditional styles might fail to look into other learners who have various styles, e.g. visual learners, auditory learners, and kinesthetic learners. Clever techniques integrate many different types of teaching strategies, which guarantee the chance for every learner to achieve success. As an example, visual learners may respond well to digital representations of biological processes, whereas kinesthetic learners would perform well in the areas of physical laboratory work. In the campaign of innovative teaching, Tomlinson (2017) provides the accent that differentiated instruction is of essential importance in terms of achieving the maximum level of academic success in the population that is diverse population.
The studies have repeatedly shown that the inquiry method and rowdy guidance in teaching facilitated better school performance than the classical ways of conducting the education process. At least one meta-analysis (Freeman et al., 2014), showed that active learning strategies lead to a significant enhancement in student performance in the STEM (Science, Technology, Engineering, and Mathematics) disciplines, which includes Biology. It was found that students who learn by using active learning got higher results on the test and did not fail as much as students who learn by using traditional lectures. These results confirm the necessity to implement inquiry-based teaching activities to improve academic performance.
In brief, the methods of inquiry-based learning are significant in improving academic performance using actively studying, thinking, and applying the study available in real life. Such practices are suitable in subjects like Biology where the learners are going to have a difficult time digesting advanced concepts. Collaborative learning, interactive activities, and technology will enable educators to create a more interesting and all-inclusive learning environment for their students to make them even more successful in education. The success of inquiry-based teaching proven by more and more researchers illustrates the necessity of the spread of such practices in modern studies.
2.1.3 Academic Achievement and Active learning 
Active learning is an instructional approach where students are involved in the learning are involved in; students are required to be active participants instead of being passive learners of information. The involved strategies of such an approach are remedial discussions, problem-solving activities, practical experimentations, group work, and experiential practices. The evidence constantly proves that active learning may be used to teach students to form a more comprehensive view and temporary memory and, consequently, advance the degree of knowledge usage and lead to academic achievements (Freeman et al., 2017).
Active learning is especially useful in the field of Biology education, as the abstract and complicated notions become concrete and familiar. As an example hands-on activities such as laboratory experiments will expose students to see biological processes happen in real time and will go more in depth, as well as create curiosity. Prince (2020) lists problem-based learning (PBL) and peer instruction as some of the active learning strategies that not only enhance academic performance among students but also enable them to think critically and solve problems. Such skills are vital in solving real-life problems, particularly, in STEM sectors.
A collaborative and teamwork among students is also enhanced through active learning. Learning methods such as group discussions, case studies, and collaborative projects help students to exchange their ideas, discuss concepts with each other, and learn. These interactions establish a fluent learning system in which students do not perceive information as they are the ones who contribute to the development of knowledge (Deslauriers et al., 2019). As an example, in an experiment studying group problem-solving in Biology, learners indicated an engagement level of 70 percent, and they displayed a deeper understanding level of the course than students whose course involved conventional tutoring (Michael, 2019).
The other characteristic of active learning is that it is student-centered. The process of active learning differs considerably from typical teacher-centered teaching where it is the teacher whose main role is to deliver content to the students; in active learning, the students become the owners of their learning. The method incorporated by this is referred to as constructivist theories, which suggest learning as an activity-based and dependent in nature process that involves the building of knowledge instead of passively acquiring it (Piaget, 1972; Vygotsky, 1978 in Deslauriers et al., 2019).
In the study of Biology, concepts studied are usually complex systems and processes hence active learning such as modeling and role-playing can abstract complexity in the concept and will help learners to understand it better. This is to increase the effectiveness of active learning even further through technology integration. The research study concerning digital tools and their application offers other possibilities to students to learn on their own by using digital tools such as online quizzes, virtual labs, and interactive simulations. In such a way, websites such as PhET Interactive Simulations provide students with the opportunity to conduct experiments with possible biological models in a virtual space and teach them something extremely hard to get in non-virtual conditions. Means et al. (2017) differentiate technology-enhanced active learning as an effective strategy not only for academic achievement, but also considering individual learning and differentiating learning styles.
Evaluation is yet another key element of active learning. Contrary to the older practices which mainly involve purely summative assessment such as examinations, active learning involves the use of formative assessment which involves continuous feedback. A think-pair-share, concept mapping, and one-minute papers are the methods that enable the instructor to analyze the knowledge in real-time and modify his or her teaching. Such a course of constant feedback allows students to define what they do well and what they could work on to become better (Angelo & Cross, 2015).
In addition, active learning helps to develop a stronger correlation between the theoretical material and real practice. An example is in Biology where students are allowed to participate in activities such as the analysis of case studies on ecological systems or design experiments to test the hypothesis regarding genetic inheritance. These activities not only support the theoretical ideas that have been presented during the classes but also prove how they can be used in real life. Such a practical use of knowledge is essential as far as the development of scientifically literate citizens who will be able to make a significant impact on society is concerned.
Active learning has more positive impacts besides academic achievement. It also improves the soft skills of the students like communication, teamwork, and adaptability. These are the competences that determine your success in the modern world of connections and fast changes. A study conducted by Hake (2021) revealed that active learning activities positively affected not only the academic performance of students but also their level of confidence and interpersonal competencies. Sensibility of this whole development is especially crucial in such subjects as Biology where teamwork and proper communication are frequently the most important aspects of scientific progress.
Although there are so many benefits associated with the application of active learning, it may be a challenge. It is usually time-consuming and resource-demanding in comparison with conventional methods of teaching and certain teachers can show resistance to alternatives to their teaching patterns. Also, students who are used to passive learning would find it hard to cope with the enhanced responsibility that is required by active learning. Nevertheless, all these obstacles can be overcome using educator training, effective plans of action, and a step-by-step approach to introducing active learning strategies into the curriculum (Prince, 2020).
In general, active learning is an influential model that contributes greatly to academic achievement because it involves relevant and interactive education among the students. It fills the theoretical-practical gap in Biology education as the students learn the complex theoretical concepts and acquire the necessary skills. Active learning incorporates technology, places an importance on collaboration, and utilizes formative assessment making it a full-fledged, and successful approach to education in the modern world. With its benefits increasingly being measured, educators are urged to embrace and customize the concepts of active learning to the varying needs of the students and equip them with the skills that will help them face what is ahead of them.
2.1.4 Utilization of Technology-Enhanced Instructional Tools  
Virtual simulations, augmented reality (AR), educational applications, and digital platforms, which can be referred to as technology-enhanced instructional tools, have transformed the teaching and learning processes. These aids also offer a multi-sensory experience to a learner making abstract concepts in Biology easier and understandable. As an example, virtual dissection and 3D models have been proven to enhance comprehension and maintain interest in complicated subjects like Anatomy and Physiology (Lajoie, Poitras, & Hmelo-Silver, 2016). The simulations of the processes in the cell or ecological systems allow students to be able to modify variables in a virtual setting which results in a better grasp of cause-and-effect dynamics in Biology (de Jong et al., 2021). 
Besides, individualized learning systems align learning materials with the pace and level of understanding of a particular student, hence improving academic performance due to the need to meet various needs (Means et al., 2017). Some examples of applications include Kahoot, Quizizz, and Google Classroom which allow interactive participation and give direct feedback to the students improving the results of the education. Virtual reality (VR) and AR apps like Labster have also demonstrated their ability to increase participation and understanding of laboratory skills and experiments in Biology (Makransky & Petersen, 2021). 
Moreover, technology-integrated resources allow collaborative learning using cloud-based services, including Microsoft Teams and Zoom, where groups of students can freely discuss, carry out peer-to-peer evaluation, and solve a problem collaboratively. Such innovations not only encourage academic performance but also train students in the technology-oriented professional world (Chen et al., 2020). Due to the increasing importance of technology in defining academic excellence in science education, there is a need to integrate technology into the curriculum as the technology keeps advancing. 
2.1.5 Concept of Inquiry-Based Learning and Academic Performance 
The participation of students in science education can be predicted by the degree to which learners are attentively involved, inspired, and interested in learning a subject. Such interaction is especially important in such disciplines as Biology which demand the combination of theoretical understanding with practice. The successful engagement presents itself in cognitive, emotional, and behavioral areas and each area leads to increased academic outcomes (Freeman et al., 2017).
Thinking and mental activity in Biology is characterized by critical thinking, problem solving, and the knowledge of complex events, e.g. processing of genetic inheritance or ecological relations. The new approaches that include inquiry-based learning will foster higher-order thinking and drive students to think, ask questions, test ideas, and evaluate data (Hmelo-Silver, 2017). Emotional engagement can be reached in turn when students are given a feeling of curiosity, relevancy, and interest in the material. Experiments and fieldwork examples are examples of practical activities that bring positive emotional responses and enhancement of retention of scientific concepts (Lemmi et al., 2019).
Behavioral engagement can be described as actively taking part in classroom activities, regular attendance, and working together. Such strategies as collaborative projects, peer teaching, and interactive simulations can be used to create a feeling of community and accountability in students, which increases their participation (Deslauriers et al., 2019). Gamification is also a good tool to keep students interested and motivated, particularly when learning is difficult in such subjects as molecular biology or biochemistry (Seaborn & Fels, 2020).
The involvement of interesting instructional methods in science learning is extremely important in filling the gap between the knowledge and its practicality in real life. Through the inculcation of curiosity, critical thinking, and active involvement in education, the educators can always be sure that the students not only excel in academics but are empowered to make significant contributions to scientific knowledge in their communities.
2.2 Theoretical Framework
2.2.1 Constructivist Learning Theory by Jean Piaget and Lev Vygotsky
The Constructivist Learning Theory proposed by Jean Piaget and Lev Vygotsky maintains that learners do not passively absorb information but they actively construct the knowledge. In terms of Piaget, the process of learning is individual and is determined by the process of assimilation of new knowledge and accommodation of this information in the previously developed cerebral directories (Piaget, 1970). Vygotsky went further however to emphasize the importance of social interaction and what he described as the zone of proximal development (ZPD) which has been crucial in the process of learning and through interaction learners could have an increased level of understanding (Vygotsky, 1978). 
There are active and student-centred principles of learning in which constructivist principles are applicable in the learning of Biology, e.g. inquiry-based learning, collaborative experiments, or project-based tasks. Such examples are the investigations of the students of ecological systems or genetic patterns when the student takes a very active part and creates hypotheses, gathers information, and arrives at conclusions. These techniques enable students to relate theoretical knowledge to practice and thus develop a better understanding of it (Hmelo-Silver, 2017). 
The constructivist learning environments also promote metacognition, students are taught to step back and analyze their thinking process and alter the way to approach complex Biology problems. Teachers are considered to be facilitators and they do this by offering scaffoldings which serve to guide students as they build knowledge. This direction is in line with the present study because it enhances the implementation of new instructional strategies, including virtual simulations and collaborative services, which are based on constructivist principles. The students can master the abstract notions such as photosynthesis or DNA replication, thanks to the strategies that enable them to process information and connect it to their previous knowledge. 
Moreover, constructivist methods are very instrumental in overcoming the issues of teaching Biology since learning in such a case involves exposure and the benefit of experience that allows reality to make scientific principles relatable and functional. With the incorporation of this theory in the framework of the study, it can be concluded that innovative techniques that are based on constructivism are the prerequisite for critical thinking and engagement, and academic achievement in Biology education. 
 2.2.2 Cognitive Learning Theory by John Sweller  
Cognitive Learning Theory addresses the process of how one acquires, processes, stores the information, and places a high regard on the active participation of the mental process in learning (Anderson, 2016; Mayer, 2014). According to this theory, the learning process results when students are actively engaged with the information, place it meaningfully, and bind this information with prior knowledge. The core of this school of thought is the fact that working memory is limited in its storage capacities and that an effective method of instruction should assist the learner in coping with the cognitive loads (Sweller, 2015). 
Cognitive Learning Theory is also relevant to Biology Education since it emphasizes the delivery of information in a manner, that is consistent with the cognitive abilities of the students. Let us take an example of teaching the stages of mitosis which can be segmented into small and rational steps with the visual aids in the form of a diagram or animation to help the learners assimilate and memorize information (Mayer & Moreno, 2014). According to De Jong et al., ( 2021), interactive simulations and virtual labs enable students to traverse through difficult concepts during which they are accompanied by structured guidance and in turn, support students in their deeper comprehension. 
This theory is also very pertinent to the study under discussion because it pays much attention to modes of studying that support better understanding by adopting the cognitive requirements of students. An example can be seen in the Biology activities of metabolic pathways or ecological systems that have several layers of cross-linked knowledge. By applying the Cognitive Learning Theory, teachers can apply the elements of scaffolded lessons, digital tools, and inquiry-based learning to simplify those ideas and minimize the demands placed on the mind (Sweller, 2015). Additionally, learning is facilitated by gamified content and interactive models since they encourage motivation and facilitate a more engaging learning experience (de Jong et al., 2021). 
Also, the theory highlights the significance of practice and repetition towards the development of automaticity. The more students repeat prioritizing the less attentive tasks, the easier to internalize the main processes, as genetic cross problems or data analysis, which enables the concentration on higher-level cognitive ones of analysis and evaluation (Sweller, 2015). The educators can make sure that students will have meaningful and lasting learning outcomes by creating learning experiences where the levels of cognitive demands are balanced with active participation (Anderson, 2016). 
In conjunction with other learning theories, like the Constructivist Learning Theory, Cognitive Learning Theory provides a sound structure in developing instructional strategies that support an improvement in the understanding level as well as in the interest of Biology learners. The combination of these methods highlights the significance of a more structured student-centered learning milieu encouraging critical thinking and long-term memorization (Mayer, 2014). 

  2.3 Empirical Studies
Alhassan (2020) examined the digital simulations in teaching Biology in senior secondary schools in Zaria, Kaduna State, Nigeria. Research design was conducted in the form of an experiment where the variables studied were 100 students and the improvement in complex topics of Biology due to the use of simulations. The results showed that there is a sharp increase in the test scores and involvement of students in the participants. This research report conforms with the current research since both focus on the importance of technology in improving the field of Biology education. Nevertheless, compared to Alhassan, who concentrated only on digital simulations, the study has a wider scope of reviewing a variety of innovative approaches, such as inquiry-based learning and project-based learning.
Okon and Ekanem (2019) examined how inquiry-based learning affected Biology students studying in the Calabar region of Cross River State in Nigeria. The researchers used a quasi-experimental design consisting of sampling 120 students from senior secondary schools. The results demonstrated that inquiry-based learning increased critical thinking ability and led to better results in the tests. This study is relevant to the current research in that both involve discussion of student-centered teaching strategies. Nevertheless, Okon and Ekanem dwelt solely on the inquiry-based approaches whereas, in the current research, a collaborative and technological one will also be involved.
The study conducted by Olatoye and Adekoya (2016) reported on the applicability of project-based learning (PBL) when teaching Ecology to the students enrolled in a senior secondary school in Lagos State, Nigeria. A sample of 80 students participated in the study, which employed a pretest-posttest design. The findings demonstrated that PBL improved retention and understanding of ecological concepts. This study is relevant to the present research, as both focus on active learning approaches. However, Olatoye and Adekoya concentrated on a specific topic in Biology, while the present study addresses a variety of instructional methods for broader application.
Adigun et al., (2021) assessed the use of collaborative learning strategies in improving students’ performance in Genetics in senior secondary schools in Oyo State, Nigeria. The study used a mixed-method approach with 150 students, combining surveys and classroom observation. The findings indicated that collaborative learning fostered teamwork, deeper understanding, and better problem-solving skills. This study is similar to the present research as both advocate for group-based learning. However, Adigun et al. examined collaboration without integrating digital tools, which the present study considers.
Ogunleye and Olusola (2018) investigated the impact of virtual labs on Biology instruction in Ogun State, Nigeria. Using an experimental design, the study sampled 90 students from three secondary schools. The results revealed that virtual labs enhanced students’ interest in Biology and improved their performance in practical assessments. This study supports the present research’s focus on the role of technology in teaching, but Ogunleye and Olusola concentrated on virtual labs, while the present study extends to multiple technological and collaborative strategies.
Adebayo (2020) explored personalized learning in Biology education among secondary school students in Abuja, Nigeria. The study involved 200 students and used a quasi-experimental design. The findings showed that personalized learning significantly improved students’ understanding of Genetics and Cell Biology. This study is related to the present research as both address methods tailored to individual learning needs. However, Adebayo focused exclusively on personalized interventions, while the present research examines broader approaches that include group and project-based strategies.
Eze and Nwosu (2017) examined the challenges of integrating ICT into Biology teaching in Enugu State, Nigeria. The study adopted a qualitative design, interviewing 40 Biology teachers across public secondary schools. The results indicated that inadequate infrastructure, training, and financially induced lack of funds were important barriers towards the use of ICTs. This research is associated with the current research because the problem of barriers to the innovation message delivery approach is covered in it as well. Nevertheless, Eze and Nwosu pay attention only to the perceptions of teachers whereas the current research also takes into consideration both the experiences and the results of students.
Ibrahim and Musa (2019) examined the impacts of problem-based learning (PBL) on academic performance among Biology students in Kano State in Nigeria. The authors adopted the research method based on the experimental design with 100 students. The findings showed that PBL enhanced possession of critical thoughts, retention, and transfer of knowledge to real-life situations. The present research is consistent with this research since both of them support problem-solving as a major educational outcome. Yet, Ibrahim and Musa concentrated on traditional PBL approaches whereas in the current study, the consideration was given to digital tools implemented as a means of supplementing problem-solving.
Okoye and Onwuka (2016) investigated the application of interactive digital platforms in teaching Anatomy and Physiology at senior secondary schools in Anambra State, Nigeria. Working on a quasi-experimental design, the research had 120 students involved. The results showed that interaction platforms ameliorated participation, understanding, and evaluation outcomes in examinations. The research resembles the current one because it also puts interest in the role of technology in promoting engagement. Nonetheless, Okoye and Onwuka restricted their investigation to information technology, whereas the current study consists of various instructional methods.
In Ekiti State, Nigeria, Ajayi et al. (2022) investigated how collaborative and inquiry-based learning strategies affected the performance of the students in Photosynthesis and Respiration topics in Ekiti State, Nigeria. The research was conducted using a mixed-method design whereby the researcher selected 140 students in four schools. It was found that the two methods enhanced the level of understanding and retention of the topics to a large extent. This paper resonates with the current research topic on collaborative and active learning approaches. Nonetheless, as Ajayi et al. focused on individual Biology-related topics, the current research paper addresses general topics and methods.
2.4 Summary of Reviewed Literature
The literature review in the chapter is outlined in four main points namely the Conceptual Framework, the Theoretical Framework, Empirical Studies, and the Summary of the Reviewed Literature.
With the Conceptual Framework, the idea of innovative teaching strategies, academic success using innovative teaching strategies, and the importance of active learning in achieving academic success are addressed. The use of technology-enriched instructional media and role of students' engagement in science learning are also discussed and the focus is on their role in enhancing learning outcomes. 
The theoretical Framework is based on Constructivist Learning Theory proposed by Jean Piaget and Lev Vygotsky, who emphasize the need to embrace active involvement and cooperation during learning. Moreover, the Cognitive Learning Theory of John Sweller is also mentioned about the learning process that can be enhanced with the help of instructional design sufficient to minimize cognitive load. 
The section of Empirical Studies discusses pertinent research findings on creative teaching approaches and their effects on academic achievements and implementation issues, especially in the case of Biology studies in Nigeria. 
At last, the chapter finishes with a Summary of the Examined Literature, defining the lacking areas in research and the necessity of deeper research regarding the scalable solutions towards introducing innovative teaching methods in the field of Biology education.






CHAPTER THREE
RESEARCH METHOD
The chapter shall discuss the research design, area of the study, population of the study, sample and sampling techniques, instrument for data collection, validation of the instrument, reliability of the instrument, method of data collection, and method of data analysis.
Design of the Study 
A descriptive survey design was adopted for this study to identify the influence of innovative teaching methods on Biology students’ performance in the Enugu East Local Government Area of Enugu State. Jones (2016) defined descriptive survey design as a type of non-experimental research that enabled data to be collected from primary and secondary sources. Based on the definition, descriptive survey research design was considered appropriate for the study because the researcher used a sample from secondary school students who were considered to be representative of the population.
Area of the Study
The area of the study was Enugu East Local Government Area, Enugu State, Nigeria. Enugu East was known for its diverse community and bustling urban environment. Occupations of the residents varied, encompassing a range of professions, including civil servants, traders, artisans, and other professionals, contributing to the socioeconomic fabric of the region. This area was chosen based on its geographical location and its relevance to the study. The schools selected for this study—Community Secondary School Ugwuogo Nike, St. Patrick’s Secondary School Emene, and Girls Secondary Abakpa Nike—reflected the educational landscape of the area.

Population of the Study
The population for the study consisted of 2300 respondents. The respondents comprised senior secondary school students and teachers of Biology in the selected secondary schools. According to PPSMB Enugu School Directory (2022), Enugu State had a total of two hundred and ninety-two secondary schools and there were fifteen secondary schools in Enugu East Local Government Area. The population comprised public school students in Senior Secondary School 2 in Enugu East Local Government Area, Enugu State.
Sample and Sampling Technique
A simple random sampling technique was employed to select the sample size for this study. The sample comprised 450 Senior Secondary School 2 (SS2) students from three secondary schools located in Enugu East Local Government Area, Enugu State. The selected schools were: Community Secondary School Ugwuogo Nike, St. Patrick’s Secondary School Emene, and Girls Secondary School Abakpa Nike.
These three schools were purposively chosen based on their geographical distribution, student population, and accessibility. The selection ensured representation from both urban and semi-urban areas within the local government, thereby providing a balanced perspective on the implementation of innovative teaching methods. In addition, the schools had active Biology departments with qualified teachers and SS2 students currently taking Biology, making them suitable for the study.
From each of the three schools, students were randomly selected from SS2 classes. Each SS2 class had approximately 60 students, and the overall student population across the three schools was 900. To determine the sample size, 50 students were randomly chosen from each school, giving a total sample of 450 students who completed the questionnaires used for data collection.
Instrument for Data Collection
The instrument used for collecting data for this research was a structured questionnaire titled “QIITMBSP (Questionnaire on Influence of Innovative Teaching Methods on Biology Students’ Performance).”  The researcher employed the use of this questionnaire, which was a structured four-scale Likert-type questionnaire, in gathering the necessary data suitable for the study. The questionnaire contained two sections: Section A contained the biodata of the respondents, while Section B comprised the items to be answered. The respondents’ modes were: Strongly Agree, Agree, Strongly Disagree, and Disagree.
Validation of Instrument
The instrument was validated by three experts,  one from Measurement and Evaluation and two from the Science Education Department in the Faculty of Education, Godfrey Okoye University, Enugu. The validators studied the instrument for clarity and appropriateness. Each table contained five items, and after the validation process, the items remained the same, though some corrections and updates were made to improve accuracy and alignment with the study objectives.
Reliability of Instrument
To ensure the reliability of the instrument, the data were evaluated using Cronbach Alpha to ascertain the internal consistency of the questionnaire items. The reliability test was conducted using responses from a different local government area in Enugu State, which was not part of the sample used in the main study. The instrument yielded a Cronbach Alpha coefficient of 0.75, indicating an acceptable level of reliability.
Method of Data Collection
The researcher visited the three secondary schools and the questionnaires were distributed to the specified students. The researcher employed a non-participant observation method.
Method of Data Analysis
In analyzing the data, the standard deviation was used in conjunction with a mean rating to achieve this. The four-point rating scale was given values as follows:
For positively directed items:
SA = Strongly Agree – 4
A = Agree – 3
DA = Disagree – 2
SDA = Strongly Disagree – 1
For negatively directed items:
SA = Strongly Agree – 1
A = Agree – 2
DA = Disagree – 3
SDA = Strongly Disagree – 4
Decision Rule
The researcher made 2.5 the cut-off mean score. Therefore, any score below 2.5 was rejected and scores above 2.5 were accepted.

CHAPTER FOUR
RESULTS OF DATA ANALYSIS
This chapter presents and analyzes the data collected in line with the three research questions that guided the study. The questionnaire responses were used to determine the influence of innovative teaching methods on Biology students’ performance in Enugu East Local Government Area.
Research Question 1
What is the influence of inquiry-based learning on students’ understanding of Biology concepts?
Table 1: Mean and standard deviation of respondents’ opinion on the influence of inquiry-based learning
	S/N
	Items
	SA
	A
	D
	SD
	Mean
	Std. Dev.
	Remark

	1
	Inquiry-based learning makes Biology lessons more interesting and student-centered.
	150
	140
	110
	50
	2.80
	0.94
	Accepted

	2
	I understand Biology concepts better when I explore and investigate topics myself.
	145
	135
	115
	55
	2.76
	0.93
	Accepted

	3
	Inquiry-based learning is too challenging and confusing for most students.
	80
	95
	140
	135
	2.28
	0.91
	Rejected

	4
	Participating in experiments, asking questions, and making discoveries helps me grasp Biology better.
	155
	140
	105
	50
	2.87
	0.90
	Accepted

	5
	Inquiry-based activities in Biology classes reduce my ability to focus on the core concepts.
	75
	90
	130
	155
	2.20
	0.88
	Rejected


Grand Mean = 2.58
Interpretation:
The grand mean of 2.58 indicates that students generally perceive inquiry-based learning as beneficial to understanding Biology concepts. Items 1, 2, and 4 were accepted, while items 3 and 5 were rejected.

Research Question 2
How does learning Biology through the flipped classroom approach influence students’ academic performance?
Table 2: Mean and standard deviation of respondents’ opinion on the flipped classroom method
	S/N
	Items
	SA
	A
	D
	SD
	Mean
	Std. Dev.
	Remark

	1
	The flipped classroom method enhances students’ understanding.
	140
	130
	115
	65
	2.78
	0.95
	Accepted

	2
	It improves students’ ability to retain and apply Biology knowledge.
	135
	125
	115
	75
	2.73
	0.96
	Accepted

	3
	Students struggle with learning outside the classroom.
	125
	120
	120
	85
	2.67
	0.95
	Accepted

	4
	It increases student engagement and participation in lessons.
	140
	125
	110
	75
	2.80
	0.94
	Accepted

	5
	Students without digital access face difficulty in the flipped model.
	135
	125
	110
	80
	2.73
	0.93
	Accepted


Grand Mean = 2.74
Interpretation:
With a grand mean of 2.74, the data indicate that the flipped classroom method is generally effective in enhancing students’ understanding, retention, and participation in Biology, though issues such as lack of digital access and challenges with independent learning remain.

Research Question 3
What challenges do teachers face when applying innovative teaching methods in Biology?
Table 3: Mean and standard deviation of respondents’ opinion on challenges faced by teachers
	S/N
	Items
	SA
	A
	D
	SD
	Mean
	Std. Dev.
	Remark

	1
	Lack of resources limits teachers' ability to use innovative methods.
	160
	145
	95
	50
	2.93
	0.88
	Accepted

	2
	Teachers need more training for effective implementation.
	150
	135
	100
	65
	2.82
	0.91
	Accepted

	3
	Innovative methods simplify management of large Biology classes.
	90
	95
	135
	130
	2.27
	0.99
	Rejected

	4
	Students resist new teaching methods.
	130
	120
	110
	90
	2.67
	0.93
	Accepted

	5
	Innovative methods require more time than traditional ones.
	145
	130
	105
	70
	2.80
	0.92
	Accepted


Grand Mean = 2.70
Interpretation:
With a grand mean of 2.70, the results show that teachers face notable challenges in implementing innovative methods, especially regarding resources, training, and time constraints. Only item 3 was rejected.
Summary of Findings
· Innovative teaching methods positively influence students’ interest and understanding of Biology.
· The flipped classroom approach contributes moderately to improved academic performance, though issues like digital access affect its impact.
· Biology teachers face significant challenges when applying innovative methods, primarily due to lack of resources, training, and time.
CHAPTER FIVE
DISCUSSION OF FINDINGS, CONCLUSION, EDUCATIONAL IMPLICATIONS, LIMITATIONS, RECOMMENDATIONS, AND SUMMARY
This chapter discusses the findings from the data presented in Chapter Four. It provides an interpretation of the results in relation to the research questions and existing literature. The chapter is structured as follows:
Discussion of Findings
Influence of Inquiry-Based Learning on Students’ Understanding of Biology Concepts
The findings from this study show that inquiry-based learning positively influences students’ understanding of Biology concepts. Most students agreed that the approach makes Biology lessons more student-centered and engaging. They reported that they understood concepts better when they were allowed to explore and investigate topics independently. Other activities like carrying out experiments, asking and answering questions, and making discoveries were noted to be especially effective as they helped students learn the most complex Biology topics. All the statements claiming that inquiry-based learning was too difficult or distracting were generally false, which means that students do not consider this learning approach confusing.
These conclusions have been confirmed by the studies of Adigun et al. (2021) who documented that inquiry-based approaches had promoted problem-solving skills among the students in Genetics. In the same vein, Ajayi et al. (2022) established that the students taught using inquiry-based methods demonstrated improved levels of understanding and recall of subjects such as Photosynthesis and Respiration. Although the above studies aimed at ensuring that contents are delivered and retained, the current study contributes a new dimension by showing that not only does engagement of the students in the active learning process through inquiry help one to understand but the engagement also helps to increase the interest and concentration in the subject.
Influence of the Flipped Classroom Method on Students’ Academic Performance in Biology
The study revealed that the flipped classroom method contributes to improved academic performance in Biology. Students indicated that watching video lessons or reviewing materials before class helped them better understand concepts during in-class activities. This method was also associated with increased engagement and active participation during lessons. However, challenges such as limited access to digital devices and poor internet connectivity were noted as barriers to its full effectiveness.
These results correspond with the findings of Okoye and Onwuka (2016), who discovered that the students who utilised interactive digital platforms demonstrated an improvement in engagement and academic performance. It has also been reported that virtual labs enhanced interest and practical competence in Biology by Ogunleye and Olusola (2018). These studies did not directly evaluate the flipped classroom method; however, they highlight the efficiency of learning technology-supported. The current study is an extension of this since it will show how online pre-class learning and real-life classroom interaction can enhance the academic outcomes and the learning process of students regarding Biology.
Challenges Biology Teachers Encounter When Implementing Innovative Teaching Methods
The research also unearthed some of the challenges of Biology teachers who implement new teaching techniques. Inadequate infrastructure, inadequate teacher training, and inability to provide technological devices to students are the most notable ones. It was also identified by teachers that more time is needed to plan and implement these methods. Moreover, although students tend to react normally to new methods, there are still some opponents, and also the case of handling large classes.
The issues are in line with the emerging difficulties relating to the failure to integrate ICT in the instruction of Biology as outlined by Eze and Nwosu (2017), which are the absence of resources, insufficient teacher preparation, as well as infrastructural gaps. In the same manner, Adebayo (2020) admitted that although personalized learning is effective, it requires greater resources and input on the part of teachers. The current research contributes to this discussion by showing that although the pedagogical effectiveness, the innovative approaches including collaborative learning, flipped classrooms, and digital tools needs support and infrastructure at the system level to become as effective as possible.
Overall, with the possibilities of innovative and/or student-centered instructional approaches in Biology being visible, its overall success will depend on the sufficient presence of support mechanisms, teacher readiness, and universal access to technological tools.
Conclusion
The study investigated the influence of innovative teaching methods on the academic achievement of Biology students in Enugu East Local Government Area. Three research questions guided the study, which examined collaborative learning, flipped classrooms, and challenges teachers face.
Based on the findings, the study concludes that:
1. Collaborative learning positively influences student engagement by promoting participation, teamwork, and interest in Biology.
2. The flipped classroom method moderately improves academic performance, although its success depends on students’ access to digital tools and willingness to learn independently.
3. Teachers face challenges in implementing innovative methods due to limited resources, lack of training, time constraints, and resistance from students.
Educational Implications
The implications of the findings for the education sector include:
· Students benefit from innovative methods that encourage active participation, peer collaboration, and independent learning, contributing to better academic outcomes.
· Teachers must be supported with training and materials to implement innovative strategies effectively. Their role is critical in transitioning from traditional instruction to student-centered learning.
· Schools need to invest in technological infrastructure to support flipped and collaborative methods. Guidance and monitoring are essential to prevent misuse and ensure positive learning outcomes.
· Policy makers should recognize the importance of innovation in teaching and consider reforms that integrate these strategies into the curriculum and teacher development programs.
· Society at large stands to benefit from students who are better prepared, collaborative, and equipped with critical thinking skills necessary for national development.
Recommendations
Based on the findings, the following recommendations are made:
1. Teachers should be trained regularly on innovative teaching techniques to enhance delivery and student learning.
2. Schools should provide adequate technological tools and internet access to support flipped classroom strategies.
3. Collaborative learning should be integrated into lesson plans and activities to boost student engagement.
4. Educational authorities should allocate more funds and resources for instructional materials that support innovative methods.
5. Students should be oriented on how to use digital tools responsibly for academic purposes.
6. School administrators should create a system to evaluate and monitor the use and impact of innovative strategies in the classroom.
7. Parents should be sensitized on the importance of these methods to ensure support and cooperation at home.
Limitations of the Study
The study was limited to Biology students within Enugu East Local Government Area due to time constraints. As such, the findings may not be generalizable to other local government areas or subject areas.
Suggestions for Further Studies
To build upon the present research, the following areas are suggested for future study:
1. The effectiveness of collaborative learning in large classroom settings across different science subjects.
2. Comparative study of flipped classroom performance between urban and rural secondary schools.
3. Influence of teacher training on the successful implementation of innovative methods.
4. The impact of innovative teaching methods on students with special learning needs in science subjects.
Summary of the Study
This study explored the influence of innovative teaching methods—particularly collaborative learning and the flipped classroom—on the academic performance of Biology students in Enugu East LGA. The findings revealed that these methods, when effectively implemented, significantly enhance student engagement and understanding. However, teachers face challenges such as resource shortages, lack of training, and resistance from students. The study underscores the need for investment in teacher development and digital infrastructure to support 21st-century teaching strategies. Ultimately, integrating innovation into the teaching of Biology is vital for improving student outcomes and equipping learners with skills for the future.
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APPENDIX I
Department of Science Education,
Faculty of Education,
 Godfrey Okoye University, 
Thinkers Corner,
Enugu State.

Dear Respondents, 
	I am a final year student of the above mentioned institution, carrying out a research project on the topic: Influence of Innovative Teaching Methods on Biology Students Performance in Senior Secondary Schools in Enugu East Local Government Area, Enugu State, Nigeria. The project was conducted for academic purposes. Please I would want you to respond objectively to the questions. I assure you that any information obtained would be treated confidentially, I sincerely hope on your earnest co-operation.
Thanks in positive anticipation.
   
                                 		Yours faithfully,
                                           
Nebechi Chizurum Jennifer
						Researcher 







INFLUENCE OF INNOVATIVE TEACHING METHODS ON BIOLOGY STUDENTS PERFORMANCE IN SENIOR SECONDARY SCHOOLS IN ENUGU EAST LOCAL GOVERNMENT AREA, ENUGU STATE, NIGERIA.

Purpose of the Study 
The purpose of this study is to investigate the influence of innovative teaching methods on the performance of students in Biology in senior secondary schools in Enugu East Local Government Area, Enugu State, Nigeria.
Specifically, it seeks to:
1. To examine the influence of inquiry-based learning on students’ understanding of Biology concepts. 
2.  To investigate the influence of the flipped classroom approach on students’ academic performance in Biology.  
3. To identify the challenges encountered by teachers in implementing innovative teaching strategies.
Research Questions
This study is guided by the following research questions:
1. 1. What is the influence of inquiry-based learning on students’ understanding of Biology concepts?  
2. How does learning Biology through the flipped classroom approach influence students’ academic performance?  
3. What challenges do teachers face when applying innovative teaching methods in Biology?




APPENDIX B
QUESTIONNAIRE ON INFLUENCE OF INNOVATIVE TEACHING METHODS ON BIOLOGY STUDENTS’ PERFORMANCE
SECTION A: BIO-DATA 
INSTRUCTION: Please, tick (√) one of the boxes that corresponds to your response or opinion to the question.
Occupation: Teacher 			Student
Sex:  Male     				Female 

SECTION B
Instruction: Please, tick (√) one of the boxes that corresponds to your response to the question. 
Key:
SA – Strongly Agreed-	4
A – Agree		-	3 
D –Disagree		-	2 
SD-Strongly Disagree-	1 

Cluster One: Influence of Inquiry-Based Learning on Students’ Understanding of Biology Concepts
To what extent do you agree with the following statements on the influence of inquiry-based learning on students’ understanding of Biology concepts?
	S/N
	Items
	SA
	A
	D
	SD

	1
	Inquiry-based learning makes Biology lessons more interesting and student-centered.
	
	
	
	

	2
	I understand Biology concepts better when I explore and investigate topics myself.
	
	
	
	

	3
	Inquiry-based learning is too challenging and confusing for most students.
	
	
	
	

	4
	Participating in experiments, asking questions, and making discoveries helps me grasp Biology better.
	
	
	
	

	5
	Inquiry-based activities in Biology classes reduce my ability to focus on the core concepts.
	
	
	
	





Cluster Two: The extent flipped classroom method influences the academic performance of students in Biology
To what extent does the flipped classroom method influence the academic performance of students in Biology?
	S/N
	Items
	VHE
	HE
	LE
	VLE

	1
	The flipped classroom method enhances students' understanding of Biology concepts.
	
	
	
	

	2
	The flipped classroom method improves students' ability to retain and apply Biology knowledge in assessments.
	
	
	
	

	3
	The flipped classroom method makes it difficult for some students to keep up with learning outside the classroom.
	
	
	
	

	4
	The flipped classroom method increases students' engagement and participation in Biology lessons.
	
	
	
	

	5
	The flipped classroom method can be challenging for students who lack access to digital learning resources.
	
	
	
	




Cluster Three: Challenges faced by Biology teachers when implementing innovative teaching methods in Biology
What challenges do Biology teachers encounter when implementing innovative teaching methods?
	S/N
	Items
	SA
	A
	D
	SD

	1
	Lack of resources limits teachers' ability to use innovative teaching methods.
	
	
	
	

	2
	Teachers need more training to effectively implement innovative teaching strategies.
	
	
	
	

	3
	Innovative teaching methods make it easier for teachers to manage large Biology classes.
	
	
	
	

	4
	Some students resist new teaching methods, making them difficult to implement.
	
	
	
	

	5
	Using innovative methods in Biology requires more time than traditional methods allow.
	
	
	
	








APPENDIX C
INSTRUMENT
Department of Science Education,
Faculty of Education,
 Godfrey Okoye University, 
Thinkers Corner,
Enugu State.

					January, 2024.

…………………………………
…………………………………

Sir/Ma,

REQUEST FOR VALIDATION OF INSTRUMENT
I am Nebechi Chizurum Jennifer, a fourth-year student of Science Education, currently carrying out a study on the Influence of Innovative Teaching Methods on Biology Students Performance in Senior Secondary Schools in Enugu East Local Government Area, Enugu State, Nigeria. I will be very delighted for your response to the items in the questionnaire for the successful completion of this research work. Kindly note that all information given will be used only for purpose of this study.
Thank you very much as I anticipate your assistance.
                                                                                                   Yours faithfully,

                                                                   			Nebechi Chizurum Jennifer
								   Researcher

