
THE IMPACT OF 21ST CENTURY TEACHING METHODS ON THE ACADEMIC PERFORMANCE OF BIOLOGY STUDENTS IN ILORIN WEST LOCAL GOVERNEMNT AREA, KWARA STATE.

By

                            Oke Christianah Toluwalope
MATRIC NO: KWCOED/IL/22/0555
A RESEARCH PROJECT SUBMITTED TO THE DEPARTMENT OF INTEGRATED SCIENCE/BIOLOGY, SCHOOL OF SCIENCES, KWARA STATE COLLEGE OF EDUCATION, ILORIN.

 IN PARTIAL FULFILLMENT OF THE REQUIREMENT FOR THE AWARD OF NIGERIA CERTIFICATE IN EDUCATION (N.C.E) BIOLOGY.
                                                                                        JULY, 2025
CERTIFICATION
      This is to certify that this project work carried out by Oke Christianah Toluwalope and has been read and approved as meeting the requirements for the award of Nigeria Certificate in Education [NCE] in Integrated Science/ Biology.
-------------------------              ​​​​​​            -----------------​​​​​​​​​​​​                        ---------------                                                                                           Project Supervisor                           Signature                            Date                                                                                                            
   -------------------------                    -----------------                       ---------------
        HOD Biology                         Signature                              Date
--------------------------                         ------------------                 ----------------       

Project Coordinator                       Signature                         Date
       DEDICATION

       This research project is dedicated to Almighty God upon his mercy, the Lord of the heavens and the earth, the  Lord of the universe, the only one who has control over the whole; may His name be glorified.  
ACKNOWLEDGEMENT
            My first appreciation goes to Almighty GOD for His mercy, glory, wisdom, love, care and protection over me. He is the Most Beneficent, the Most Gracious, the Most Merciful, the superior whose capacity encompasses every creature on the earth. I beseech His endless blessing upon His messenger Jesus. 
          My special appreciation also goes to my able and competent supervisor in person of Dr. Adebayo S. A. for his positive criticism suggestion, and contribution to the success of this project. May God bless you abundantly [Amen]. My gratitude also goes to my Head of Department of Biology in person of Dr. Bello Z. A. and Head of Department of Integrated Science in person of Mr. Ibrahim H. B. and special thanks to all lecturers and staff in Department of science, Kwara State College of Education Ilorin.

           A special appreciation also goes to my mother Mrs. Oke for her moral and financial support in seeing me through, and making it possible for me to achieve my aim. May you live longer to eat the fruit of your labour.

          My special appreciation goes to my school mate and friends especially Temitope, Isaac, Akorede and my school sisters and brother like Haleemat, Idayat and Ibrahim, I really appreciate you all.  
ABSTRACT 
 The major purpose of the study was generally concerned with the impact of 21st century teaching methods on the academic performance of Biology students randomly selected in Ilorin west local government area of kwara state. Relevant literature was reviewed in the field of science education. Research tools such as structure questionnaires for both teachers and students were used. Altogether 15 teachers and 50 students were used in the research from Senior Secondary Schools in Ilorin West Local Government Area of Kwara State. The findings of the study revealed that: (i) the use of instructional material, such as visual learning devices, biology specimen and realia, significantly improve students’ academic performance in biology. (ii) Teaching methods that incorporate practical activities, such as laboratory experiments and field trips, enhance students’ understanding and performance in biology. (iii) Class size does not significantly affect the use of biology instructional materials. However, similar class sizes can facilitate more effective teacher-student interactions, leading to better academic performance. (iv) Private schools tend to employ biology instructional materials more than public schools. This difference in instructional material usage can impact student’s academic performance, with private school students potentially performing better. (v) Significant difference in the academic performance of male and female students when taught using instructional materials. This suggests that both genders can benefit equally from effective teaching approaches.
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CHAPTER ONE 



INTRODUCTION

Background to the Study
     The impact of 21st century teaching method on the academic performance of biology in Ilorin West Local Government Area, Kwara state is a very fascinating study that explores the effectiveness of modern teaching method improving student’s outcome in biology. In the 21st century, the way we teach and learn has undergone significant transformation, driven by advances in technology and change in the way student learns. The 21st century teaching method such as technology enhanced learning, project based learning and collaborative have been introduced to improve student outcomes in biology

     Technology Enhanced Learning (TEL)

       Technology enhanced learning refers to the use of digital tools, resources, and platform to improve teaching and learning experiences. It includes activities like online lessons, interactive stimulations, virtual labs, and learning management systems that support instruction and student engagement both inside and outside the classroom.

     Project Based Learning (PBL)
        Project based learning is a student-centered teaching method in which learners gain knowledge and skills by working for an extended period to investigate and respond to real world, complex question or challenges. It promotes critical thinking, problem solving, and application of knowledge through hand on projects.

     Collaborative Learning (CL)
         Collaborative learning is an instructional strategy where students work together in small groups to achieve shared learning goals. It encourages discussion, idea sharing, peer teaching and teamwork, helping learner to develop communication and social skill while deepening their understanding of the subject matter.

     These methods are designed to improve students for the challenges of 21st century, where critical thinking, problem solving and collaboration are essential skills.

        Education in the 21st century has undergone significant transformations, especially with the integration of technology and student centered learning strategies. Traditional teaching methods, characterized by rote memorization and teacher centered instruction, are increasingly being replaced by modern approaches that emphasize critical thinking, collaboration, and the use of digital tools. In teaching of biology- a subject that relies heavily on observation, experimentation and analysis the adoption of 21st century methods can have profound effects on students understanding and academic performance.

         In Nigeria, particularly in Ilorin West Local Government Area of Kwara state, there is growing interest in proving science education outcomes however disparities in access to innovative teaching methods persist. This study seeks to explore how 21st century teaching strategies influence the academic performance of secondary school biology students in the area.

      Statement of the Problem 
          Despite the importance of biology in the secondary school curriculum and national development, student’s performance has remained suboptimal. The persistent use of outdated teaching strategies may be contributed to poor engagement and data understanding. There is limited empirical data on the effectiveness in the local context, hence the need to evaluate their impact.

      Purpose of the Study 
        The primary objective of this study is to evaluate the impact of 21st century teaching methods on the academic performance of biology students in Ilorin West Local Government Area. They make an attempt to consider the main points of teaching in a passage. The purpose of this project is not that, just to helps in feed the mind with the knowledge of the impact of 21st century teaching method on teaching and learning biology, but for the reading of the project should always lead us to see how both teachers and student are enjoying with regard to the teaching of biology, with the technology advancement in science, there is no problems involved in teaching biology at senior secondary schools for those students that serious or ready to learn.

         The 2st century teaching methods also help to train capable teachers within a short period of time and also to make the students realize that biology is not as difficult as they think. The specific objectives are:-

1. To identify the 21st century teaching methods employed by biology teachers in the area.

2. To assess the academic performance of student before and after the adoption of these methods.

3. To determine the challenges teachers face in using these method effectively.

4. To recommended strategies for enhancing the impact of 21st century teaching method.

Research Questions

1. What 21st century teaching methods are employed by biology teacher in Ilorin West?
2. How have these methods impacted the academic performance of biology students?
3. What challenges do teachers face in implementing these methods
4. What strategies can be recommended to improve the application of 21st century teaching methods?
            Research Hypotheses

      Research hypotheses are testable statement that provides direction and tentative explanation of a given phenomenon. Hypotheses are crucial components of empirical student. It describes the relationship/differences that the researcher expects to find from his/her study; it is a powerful tool for determining the reliability and validity of research result.

· Null hypotheses: There is no significant difference in the academic performance of biology students taught using 21st century teaching methods and those taught using traditional methods. And the use of 21st century teaching methods has no significant on students understanding of biology concepts. 
· Alternative hypotheses: Students taught biology using 21st teaching methods (e.g., technology-integrated, project-based, collaborative learning) will have significantly higher academic performance compared to those taught using traditional methods. And the use of 21st century teaching methods will lead to a significant improvement in students of biology concepts, resulting in better academic performance. There is a significant positive correlation between the frequency of using 21st century teaching methods and students academic performance in biology.

· Specific hypotheses: The use of virtual laboratories in teaching biology will lead to a significant increase in students academic performance compared to traditional laboratory methods, students taught biology using project-based learning wills significantly higher academic performance compared to those taught using lecture-based methods. And the integration of technology (e.g., educational apps simulations) in teaching biology will lead to a significant improvement in student’s academic performance.  
                 Significance of the Study 
         This study is significant as it will provide valuable insights into the effectiveness of 21st century teaching methods in biology education. The findings will help educators and policymaker to make informed decisions regarding the integration of modern teaching techniques, ensuring that they improve academic performance in the long term.    

      This method enters into many aspect of our daily life and the running of government. These methods also help students to understand their environment fact about the weather events and other materials around us, decision on them are also made through biology process. This 21st century teaching methods has contributed greatly to the development of technology in teaching biology.                                                         

          Scope of the Study
          This study is focused on biology students and teachers in Ilorin West Local Government Area of Kwara State. It will cover both public and private secondary schools within the area.

         Limitation of the Study
        The study is limited by the time constraints, as well as the availability of data from schools in the region. There may also be challenges in obtaining honest responses from teachers and students regarding the effectiveness of teaching methods.

               Meaning of Biology         

       The word ‘Biology’ comes from the Greek words; Bios and Logos

· Bios mean ‘life’

· Logos mean ‘study’ 
        Biology is the scientific study of living organism and their interaction with the environment. It explores the structure, function, growth, evolution, distribution and taxonomy of all living thing, from micro-organisms to complex ecosystem. In other word Biology is the study of life.

                Branches of Biology
        Biology is a field of study which examines living thing and the essential function. The major branches of biology are Botany, Microbiology and Zoology

· Botany: This is the study of plants
· Zoology: This is the study of animals include their classification physiology and development.

· Microbiology: This is the study of microscopic organism (micro-organism and their interaction with other living things.

We have others of branches of biology which include:

1. Anatomy

2. Astrobiology
3. Biotechnology

4. Biophysics

5. Conversation biology

6.  Cryobiology

7. Embryology

8. Ecology

9. Environmental biology

10. Epidemiology

11. Hematology

12. Limnology. etc 

            Key Concepts in Biology

· Cells: Basic units of life.

· Evolution: Change in species over time.

· Homeostasis: Maintenance of stable internal conditions.

· Metabolism: Chemical processes sustaining life 
                      Application of Biology

· Medicine: Understanding human health and disease.

· Conservation: Preserving ecosystems and biodiversity

· Agriculture: Improving crop yields and food security 

· Biotechnology: Developing new products and technologies

      Fundamental role of Biology

1. Biology helps us understand the natural world and our place within it.
2. It provides solution to the problem of scaring pollution mediation, disease, health and various social vices.

3.  Biology place is vital rule in the economic development of the nation.

4. It is important in human problem i.e. the structure of your world. 
CHAPTER TWO
REVIEW OF RELATED LITERATIVE

    This 21st century teaching methods include a range of strategies aimed at enhancing learning through active engagement, collaboration, and the use of technology. Some of these methods include flipped classrooms, project based learning, inquiry based learning, and the use of educational technologies such as virtual simulations and interactive software. The 21st century has brought about significant changes in the way teach and learn. With the rapid advancement of a globalised world, educators are shifting methods to move innovative and effective approaches.

        It is assumed that a science cannot discovered in one term but the students provided with certain basic intellectual tool for attacking problems and with the basic scientific generalization which underlie most technology is likely to be able to adapt to biology teaching was gradually joined the trend away from where noted learning to real and life significant as determined by needs and interests, so it would be of great advantage, if biology see the need for being interested in what they teach.

        One feature common to all 21st century teaching method of presentation a lesson is continuity of thought’’ this 21st century teaching methods enlighten biology teachers not to formed the habit jumping from one topic to another in an erratic and disconnected fashion. This method is good because it has contributed a lot of solutions to the teaching of biology in senior secondary schools.

The following sub-topics were reviewed to guide this study are:
1. What is Teaching:

   Teaching is one of the instruments of education and is a special function is to impact understanding and skill. Teaching is a process of guiding and facilitating learning. According to various educators and researchers, teaching involves:

· Impacting knowledge: Sharing information, concepts, and skills with students.

· Fostering understanding: Helping students develop a deeper understanding of the subject matter.

· Developing skills: Encouraging students to apply what they have learned.

· Promoting critical thinking: Encouraging students to analyze, evaluate, and synthesize information.

       Some notable educators who have defined teaching include:

· John Dewey: Known for is progressive education philosophy, Dewey emphasized student-centered learning and hands-on experiences.

· Benjamin Bloom: Develop the Taxonomy of Educational Objectives, which categorizes learning objectives into cognitive, affective and psychomotor domain.

· Lev Vygotsky: Introduced the concepts of the zone Proximal Development, highlighting the importance of social interaction and scaffolding in learning.

                These educator have contributed significantly to our understanding of teaching and          learning.     

2. What is Learning:
    Learning is a complex and multifaceted process that involves acquiring knowledge, skills, attitudes, or values through study, experience, or teaching. it’s a lifelong process that helps individuals adapt, grow, and develop.

      Here’s a breakdown of what learning entails:

· Knowledge acquisition: gaining information, facts, and concepts.

· Skill development: building proficiency in areas like critical thinking, problem-solving, or communication.

· Attitude and behaviour change: shifting perspectives, values, behaviors as a result of new experiences or insights.

      Some notable definitions of learning come from:

· Benjamin Bloom: learning is a change in individual, due to experience, which can be inferred from performance.

· Robert Gagne: learning is a change in human disposition or capability that persists over a period of time.

· Jean Piaget: learning is a process of adaptation, where the individual constructs new learning and understanding through interaction with the environment. These definitions highlight the dynamic and transformative nature of learning. 
3. what are the impact of 21st century methods on biology
       The 21st century has brought significant transformations to biology education, incorporating innovating approaches to enhance students learning outcomes. Some Key impacts include:

· Technology-supported differentiated biology education has become increasingly popular, utilizing tools like virtual reality simulations, digital game-based learning and interactive multimedia resources to cater to diverse learning styles and abilities.

· There is a growing emphasis on student-centered learning, where students contribute to the growth of their own biological knowledge through problem-based learning, inquiry-based learning, and critical thinking exercises.

· Personalized learning strategies and differentiated instruction have become essential in biology education, allowing teachers to tailor their approaches to meet individual student needs and promote inclusivity. 

· Biology education now focuses on developing essential 21st century skills, such as critical thinking, problem-solving, and collaboration, to prepare students for future challenges.

· Simulations and modeling have become integral to biology education, enabling students to explore complex biological concepts and processes in a more engaging and interactive way.

· There is growing recognition of the importance of enhancing teacher qualifications and professional development to ensure they stay updated on best practices in biology education.

· Biology education is being reoriented to support the Ilorin West Local Government goals and promoting environmental awareness.
4. The Role of Teacher in Teaching Biology

· Facilitator: Teachers act as facilitators or guides, helping students navigate through learning experiences and encouraging active participation.

· Mentor: Teachers provide individualized support, feedback, and guidance to students as they work on projects, investigations, or experiments.
· Coach: Teachers help students develop critical thinking, problem-solving, and collaboration skills.
· Curator of Resources: Teachers curate digital resources, multimedia materials, and hands-on activities to support student learning.
· Designer of Learning Experiences: Teachers design engaging, relevant, and inquiry-based learning experiences that integrate biology with real-world applications.
· Assessor of Learning: Teachers use various assessment strategies to evaluate student understanding, provide feedback, and inform instruction.

· Technological Integrator: Teachers effectively integrate technology to enhance teaching and learning, such as simulations, virtual labs, and multimedia presentations.

· Foster of Scientific Literacy: Teachers help students develop scientific literacy by encouraging them to think critically about biological concepts, processes, and issues.  
       By adopting these roles, biology teachers can create a student-centered, inquiry-based, and technology-rich learning environment that prepares students for success in the 21st century.    

5. The Role of Student
       Students take ownership of their learning, engaging in hand-on activities, experiments, and projects that promote deep understanding of biological concepts. And also, students explore biological questions and phenomena through scientific inquiry, developing critical thinking and problem-solving skills.

      The 21st century teaching methods allows students to work in teams, sharing ideas, discussing concepts and solving problems together, fostering communication and teamwork skills. And helps students to evaluate information, analyze data, and draw evidence-based conclusions, developing critical thinking and analytical skills.

       Students effectively communicate their understanding of biological concepts, processes, and findings through various formats, such as presentation, reports, or posters. And also, students take responsibility for their own learning, setting goals, and seeking resources to achieve them.

        Students utilize digital tools, simulations, and multimedia resources to enhance their learning experience and develop technological literacy.

6. The Effectiveness of Teacher with His Teaching Methods in Biology 

              A teacher’s effectiveness in biology education can be evaluated based on their teaching methods, which can significantly impact students learning outcomes. Here are some effective teaching methods in biology:

1. Encourages students to explore biological concepts through scientific inquiry, promoting critical thinking and problem-solving skills.

2. Engages students in practical activities, fostering a deeper understanding of biological processes and phenomena.

3. Connects biological concepts to real-world scenarios, making learning more relevant and interesting.

4. Utilize digital tools, simulations, and multimedia resources to enhance student engagement and understanding.

5. Fosters team work and communication skills through group projects and discussions.

   An effective biology teacher:

1. Create a supportive learning environment: Encourages active participation, creativity and curiosity.

2. Adapts to diverse learning needs: Uses various teaching strategies to cater to different learning styles and abilities.

3.  Provides constructive feedback: Helps students improve their understanding and performance.

4. Stays updated with new developments: Incorporates recent discoveries and advancements in biology into their teaching.

       By using these effective teaching methods, biology teachers can:

1. Improve student engagement and motivation: Make learning more enjoyable and interactive.

2. Enhance student understanding and retention: Helps students develop a deeper understanding of biological concepts.

3. Develop critical thinking and problem-solving skills: Prepare students for real-world applications and future careers.

      Theoretical Framework 
       The constructivist theory by jean Piaget and Lev vygotsky provides a strong theoretical frame work for the 21st century teaching methods. these theories emphasize that learning is an active process where students construct their understanding through experiences, social interaction and reflection.

The Role of Technology in Teaching Biology
     This integration of technology in biology education can significantly enhance learning outcomes. Virtual labs, 3D simulations, and online resources allow student to explore biological concepts in depth, beyond what is possible with traditional methods. The use of technology in the classroom helps to engage the students with different kinds of stimuli and creates an environment of activity-based learning. It make the content of the classroom more interesting and makes learning fun.

      Previous Studies on 21st Century Teaching Methods
        Research shows that 21st century methods, such as collaborative learning and the use of multimedia resources, positively affect student’s engagement and retention of knowledge. Studies have shown that students who experience these modern teaching approaches and develop better problem solving skills such as:

1. Project-Based Learning (PBL): Research by Thomas (2000) and others found that PBL improves critical thinking, problem-solving, and collaboration skills.

2. Flipped Classrooms: Studies by Enfield (2013) and others showed that flipped classrooms can increase student engagement and motivation.

3. Technology Integration: Studies by Koehler and Mishra (2009) emphasized the importance of effective technology integration to support teaching and learning.

4. Personalized Learning: Research by Pane et al. (2014) found that personalized learning approaches can improve student achievement and motivation.

5. Collaborative Learning: Research by Johnson and Johnson (2009) found that collaborative learning approaches can enhance student achievement and social skills.

   These studies highlight the potential benefits of 21st-century teaching methods, but also note the need for ongoing research and evaluation to ensure effective implementation.  
    The Challenges of Implementing 21st Century Teaching Methods
         Despite the advantages, implementing these methods in schools, particularly in developing regions, faces significant challenges such as lack of infrastructure, limited teacher training and resistance to change from traditional teaching practices. Let break it down:

1. Teacher Training: Many teachers aren’t familiar with new methods, so they’d need training to get on board. 

2. Resource Constraints: Some schools lack the tech or resources to make these methods work. Imagine trying to do a virtual lab without decent internet.

3. Assessment Challenges: Traditional grading systems might not fit with new teaching styles. .
4. Parental Expectations: Some parents might not understand or support new teaching methods. 

5. Class Size and Structure: Some methods require smaller class sizes or more flexible scheduling. Bigger classes can make it tough to give students the attention they need.

6. Technology Integration: Not all students have equal access to technology outside the classroom. This can create a gap in who’s getting the most out of these new methods.

7. Curriculum Requirements: There’s often pressure to meet specific curriculum standards, which can limit how teachers can experiment with new methods.

8. Resistance to Change: Change can be scary, and some educators or administrators might be hesitant to adopt new approaches. 

      Key Characteristics of 21st Century Teaching Methods
1. Student centered Learning: Focus on student centered learning, where students take an active role in their learning process.
2. Technology integration: Incorporate technology to enhance teaching and learning such as online resources, educational software and digital tools.
3. Personalized learning: Tailor instruction to meet the diverse needs and abilities of individual students.
4. Collaboration and team work: Encourage collaboration and team work among students to develop the essential skills like communication, problem solving and critical thinking.
5. Real world application: Connect academic concept to real world applications, making learning more relevant and engaging.
Innovative Approaches in 21st Century Teaching

1. Flipped classroom: Reverse the traditional lecture home work format, where students learn at home and work on activities in the classroom.
2. Project based learning: Have students work on projects that require critical thinking, problem solving and collaboration.
3. Gamiflcation: Use game design elements to make learning more engaging and interactive.
4. Virtual and augmented reality: Utilize virtual and augmented reality technologies to create immersive learning experiences.
5. Competency based education: Focus on students demonstrating specific skills and competences rather than traditional age based grade levels
Benefit of 21st Century Teaching Methods 
1. Improved student engagement: More interactive and relevant learning experiences can increase student motivation and engagement.
2. Better preparation for the future: 21st century teaching methods can help students develop essential skills for success in an increasing complex and interconnected world.
3. Increased flexibility: Technology integration and personalized learning can provide more flexibility.
        Challenges and Opportunities

1. Teacher training and support: Educators need training and support to effectively integrate new technologies and teaching methods.
2. Equity and access: Ensuring equal access to technology and resources in crucial for successful implementation of 21st century teaching methods.
3. Assessment and evaluation: Developing new assessment methods that align with 21st century teaching approaches can be challenge.
4. Embracing change: Educators and institution need to be open to change and willing to adapt to new teaching methods and technologies.
          Summary of the literature Review

      The literature supports the idea that 21st century teaching methods can improve academic performance in subject like biology. However, there are significant challenges that need to be addressed to make these methods more effective.

CHAPTER THREE

                                         RESEARCH METHODOLOGY

Introduction
    This chapter discusses the method used in carryout the research study. This study investigated the impact of 21st century methods on biology performance in senior secondary schools in Ilorin West Local Government Area of Kwara State. In order to achieve this goal, the survey research was employed. This survey research has the advantages of lending itself to study involving large population as the one under study.

        The following are the sub-heading under this chapter

1. Research design

2. Target population

3. Sample and sampling procedure

4. Instrumentation

5. Validity of the instrument

6. Reliability of the instrument

7. Procedure for data collection

8. Procedure for data analysis
Research Design

      This study will adopt a mixed methods research deign, incorporating both quantitative and qualitative and qualitative data. This will enable a comprehensive analysis of the impact of 21st century teaching methods on academic performance. This study employ a quasi experimental design to compare the academic performance of students taught using traditional methods versus 21st century teaching methods. The study will be conducted in Ilorin West Local Government Area, Kwara state, Nigeria. It also involves the use of two types of questionnaire, the first one is teacher’s questionnaire and the second one is interview and observation.

     Population of the Study
        The population for the study includes all biology teachers and students in secondary schools within Ilorin Local Government Area.

Sample and Sampling Procedure 
       A total number of five senior secondary schools in Ilorin West Local Government Area of Kwara State were selected. These are as followed:

1. Sheik Abdul kadir college, Ilorin

2. Government Day Secondary school, Odo Okun, Ilorin

3. Government Girl Day Secondary School, Pataka, Ilorin

4. Government Day Secondary School, Adewole 

5. Government High School, Adeta

The criteria used in selecting schools, used for the data collection was base on the fact that:

a) The schools are distributed randomly in different part of schools in Ilorin West Local Government Area.

b) The schools are well scattered all over the local Government.

c) The schools offer biology as a compulsory subject for science students for SSS classes.

    In each of the above listed Senior Secondary copies of the teacher’s questionnaire were administered to Fifteen (15) randomly selected Senior Secondary school teachers. That is Three (3) teachers per Secondary school. The student’s questionnaire was also administered in each of the five selected schools.

     The population of the biology teachers were Fifteen (15) and they all supplies adequate information about the impact of 21st century teaching methods on academic performance in biology as a subject in Senior Secondary Schools.

Instrumentation 
       The research instrument consider of:

1. Teachers questionnaire
   The teacher’s questionnaire was design to find out teacher’s personal data, qualification, teaching experiences, various 21st century methods used for teaching biology, criteria for method selection. Students responses on the teaching methods and students performances.

2. Students questionnaire

     The student’s questionnaire was design to find out the student’s personal data, number of students in class, various 21st century teaching method use, text books use, length of the class period whether the teachers was giving the students assignment or not and to know whether 21st century teaching methods significantly improve biology students academic performance.

3. Achievement test
       Assess student’s academic performance in biology before and implementing 21st century teaching methods.

4. Observation in the classroom
        Class observation was carried out in all the three senior secondary schools with the permission and co-operation of the principals and the teachers concerned. These classroom observations were carried out for some weeks by watching all the three teachers teaching the students biology, so as to know the type of 21st century teaching method used for the students.

        This was possible after the teachers concerned have given the periods they have biology in their time table. The aims of the class observations were to assess the way the teachers are teaching the type of teaching method they use, the level involvement of the students, the attitudes and response of the students to the subject in relation to the types of teaching methods being by the teachers and to know whether 21st century teaching methods significantly improve biology students academic performan

ce.

         Validity of the Instrument

This chapter also described or tests the ability of research in measuring the instrument, whether the research measure truly and accurately the quality or ability wants the instrument to measure. For instance, If want to measure construct validity and construct validity deals with how well the instrument gives information on the personality trait and other effective behaviour of a person e.g. attitude, interest etc.

      Reliability of the Instrument
 A measuring instrument is said to be reliable if it measures the accuracy of the instrument. Under this we focus on Five Senior Secondary School in Ilorin West Local Government Area, before we can say the instrument is reliable, it must contain reliable information about each five schools in Ilorin West Local Government Area of Kwara State before the instrument can be reliable.

     Procedure for Data Collection
          The teacher questionnaires were personally administered to the subject in each of the five selected secondary schools. The questionnaire for teachers were collected on the spot from one teacher while the questionnaire for one teacher was collected on the second day while the remaining teachers questionnaire was collected the third day.

         The teachers were personally interviewed individually in their different schools about the various impacts of 21st century teaching methods on the academic performance on biology students.

      The students questionnaire were personally administered, in each of five senior secondary schools. The questionnaire for the students, the attitude, response of the students, the type of teaching methods used by the teachers and how the methods are implemented.

    Procedure for Data Analysis
        The major analysis was on finding out the percentages of responses of the respondents on question that had alternative or options.

        On question that had no alternative, i.e. filing in the general response to each question was collected. That means the analysis of the 21st century teaching methods use by different teachers was carried out e.g. how many of the teachers are using technology enhanced learning, project based learning and collaborative learning. The percentage was calculated using the formulae:

                    Particular response/Total response ×100 percentage/1

                 The researchers had resorted to the use of:

· Descriptive statistic: Quantitative data will be analyzed using descriptive statistics and paired sample test to asses a significant difference in academic performance before and after the adoption of modern teaching methods. Qualitative data will be analyzed using thematic analysis.

· Inferential statistic: Use t test or ANOVA to compare traditional versus 21st century methods

       The researchers had resorted to the use of descriptive statistical method in analyzing      the results of the data collection. Since the percentage distribution cannot give adequate information.

      21st Century Teaching Methods
  Some effective methods to consider include:

· Personalized learning: Tailor instrument to individual student need and abilities.

· Project based learning: Encourage students to work on real world project that integrate biology concepts.

· Technology integration: Utilize digital tools and multimedia resources to enhance teaching learning.

· Collaborative learning: Foster peer to peer learning and team work.

· Flipped classroom: Reserve traditional lecture home work formal to maximize class time for hand on activities.

         Expected Outcome 
                The study aims to determine whether 21st century teaching methods significantly improve biology student’s academic performance in Ilorin West Local Government Area. The findings can inform educators and policymakers on effective teaching strategies to enhance student outcomes. Teachers will face challenges in implementing 21st century teaching methods, including lack of resources, inadequate training and large class sizes. Specific 21st century teaching methods (e.g., technology integration, project- based learning) will be identified as having the most significant impact on biology students academic performance.
CHAPTER FOUR

                                         RESULTS AND DISCUSSIONS

Introduction
     This chapter work contains the result and discussion of the investigation carried out under this study and the classroom observation reports. The results have being tabulated where possible with different heading showing the content of the various tables.  

Table 1: Name of Schools by Population
	Names of schools
	No. of teachers
	No. of students
	A1-B3
	C4-C6
	D7-D8
	F9

	Sheik Abdulkadir college
	3
	153
	141
	5
	3
	4

	Govt. Day Secondary School,  Adeta
	3
	149
	134
	10
	2
	3

	Govt. Day sec. school  odo-okun, Ilorin
	3
	167
	153
	7
	4
	3

	Govt. Girls  Day secondary school   Pataka 
	3
	108
	89
	14
	3
	2

	Govt. High school, Ilorin
	3
	171
	152
	12
	3
	4


Results from Teachers Questionnaire
      Findings obtained by the use of teacher’s questionnaire are presented under three main headings namely:-

i. Teachers personal data

ii. biology teaching

iii. Teaching methods in biology

· Teacher’s personal data
      Nine (9) that’s 60% of the teachers were female and six (6) that’s 40% were male. The teaching experience of teachers involved in this study range from two (2) years and above, five (5) years which is 15 in addition. Below presents the summary description of length of teaching experience of the teachers.
        Table 2:  Length of Experience

	S/N
	Numbers of years
	No. of respondents
	Percentage

	i. 
	None     
	-
	-

	ii. 
	Below 2 year
	2
	13.3

	iii. 
	Above 2 year
	4
	26.7

	iv. 
	5 years and above
	9
	60


                    Table 3:  Educational Qualification of Teachers

	Qualification
	No. of respondents
	Percentage

	N.C.E
	7
	-

	B.SC (Ed)
	4
	-

	H.N.D
	2
	-

	B.SC. Hon
	2
	-


Biology Teaching     
       On why the teaching biology, 85% of the respondents said, it is their area of specialization . And they were compelled to teach the subject on how they find the teaching biology and they find it interesting, while only 8.3% are just trying to cope. However 6.7% of respondents find it difficult to teach. The student’s attitude and interest towards learning of biology are revealed below.

                  Table 4:  Students Attitude and Interest in Learning of Biology 

	S/N
	Responses
	No. of Respondents
	Percentage

	 i.
	Encouraging
	6
	12

	ii.
	Not Encouraging
	3
	6

	Iii.
	Very Interested
	40
	80

	iv.
	Not Interested
	1
	2


          One (1) respondent that’s 2% said that he have no interest in biology; he is offering it because it is compulsory subject in science class.
· The 21st Century Teaching Methods 

        It is very necessary to bring in the method use in the teaching of biology in order to defects other some problem facing the 21st century teaching methods in biology.
            Table 5:  21ST Century Teaching Methods

	Responses
	No. of Respondents
	Percentage

	Demonstration
	4
	26.7

	Project method
	3
	20

	Discovery method
	4
	26.7

	Discussion 
	4
	26.7


         The above table shows that the respondents are using all method during the teaching, according to what they filled in their questionnaire. Respondent on method of teaching revealed that, all teachers use all method. We could see that all methods is used by the teacher which enable students to learn better in biology, on any reason for the teachers to change the teaching methods they are currently using most teachers said No. On the response of the students towards the teaching methods of their teaching all the teachers said the response was good. On whether they have been using these teaching methods to teach students sitting for Senior Secondary School Certificate Examination (SECE), all 100% said ‘Yes’. For the performances of their students in school certificate biology examination, 13 respondents of the 15 respondent said the performance was good.
                Table 6:  Responses from the Teacher on Questions that Involves, Yes or No  

	S/N
	Questions
	Responses

    Yes
	    %
	Responses

       No
	      %

	I. 
	Do you find biology more interesting to teach with the use of 21st century teaching methods?
	    15
	100
	    -
	     ​-

	II. 
	Is there a significant difference in student’s performance in biology when using 21st century teaching methods compared to traditional methods?
	15
	100
	-
	-

	III. 
	Did 21st century teaching methods take positive impact on student’s outcome?
	12
	80
	3
	20

	IV. 
	Is the any problem for implementing 21st century teaching methods?
	6
	40
	9
	60

	V.


	Is there any reason for you to change this 21st century teaching methods?
	6
	40
	9
	60

	VI.
	Do you find biology easier to teach with this 21st century teaching methods?
	15
	100
	-
	​​-

	VII.
	Did 21st century teaching method improve your student’s attention, involvement and acquisition of knowledge?
	15
	100
	-
	-


              Table 7:  Assessment of the Students Progress

	S/N
	Responses
	No. of Respondent
	Percentage

	I. 
	Weekly
	12
	80

	II. 
	For
	3
	20

	III. 
	At the end of the term
	-
	-


          Summarize the frequency of assessing the progress of the students, 80% of the respondents that’s 12 out of 15 said, they usually assess the students progress weekly while 20% of the respondents, that’s (3) out of the fifteen (15) teachers said that, usually assess their students for nightly.

   Discussion of Results
       Finding obtains by the use of students questionnaire shows that 50 students filled the questionnaire that’s twelve (10) students from each five Senior Secondary School in Ilorin West Local Government Area of Kwara State. From questionnaire, it was seen that the following happened, on why do they offer biology, 40 of the respondents said that it is related to their career of interest while two (2) of the respondents said that is a compulsory subject for biology, so they were compelled to do it when remaining respondents said it was interesting but am not interesting in it in tertiary institution like (NCE).   

              Table 8:  Biology as a Subject

	S/N
	Responses
	respondents
	Percentage

	I.
	Very interesting
	37
	74

	II.
	Very difficult
	8
	16

	III.
	Boring 
	5
	10


         On how the students find biology as a subject; thirty seven (37) that’s 74% of the respondents said they find the subject very interesting, eight (8) that’s 16% of the respondents claimed that they find it very difficult while five (5) that’s 10% of the respondents said that, they find the subject very boring.

          On whether the periods allocated for biology is enough, 80% of the respondents that’s forty (40) said that the periods is enough while 20% that’s ten (10) of the respondents said that the period were not enough on the numbers biology teachers in the five Senior Secondary Schools. 

             Table 9:  Assessment of Teacher’s by the Students

	S/N
	Responses
	Respondents
	Percentage

	i.
	Good
	40
	80

	ii.
	Fair
	7
	14

	iii.
	Very poor
	3
	6


     The table above, gives the assessment of the teachers by their students the responses revealed that forty (40) of the respondents that’s 80% are good, seven (7) of the respondents that’s 14% are fair while 3 of the respondents that’s 6% are very poor.

             Table 10:  Response from the Students on Question that Involves ‘’Yes’’ or ‘’No’’

	S/N
	Question
	Responses

     Yes
	 %
	Responses

      No
	 %

	  1
	Do you find biology more interesting than any other subject?
	45
	90
	5
	10

	  2
	Do you perform well with the use of 21st century teaching methods?
	40
	80
	10
	20

	3
	Did 21st century teaching methods take positive impact on you?
	45
	90
	5
	10

	4
	Do your teachers face challenges in implementing 21st century teaching methods?
	30
	60
	20
	40

	5
	Does your parent encourage you to study biology with the use of 21st century teaching methods?
	40
	80
	10
	20

	7
	Do you find biology easier to learn?
	45
	90
	​​5
	​​10


                       Summary of Major Findings 

· Instructional Materials: Research has shown that the use of instructional material, such as visual learning devices, biology specimen and realia, significantly improve students’ academic performance in biology. These materials make learning more concrete and facilitate effective understanding of complex concepts.
· Teaching Methods: Studies have found that teaching methods that incorporate practical activities, such as laboratory experiments and field trips, enhance students’ understanding and performance in biology. These approaches promote active learning, critical thinking and problem-solving skills.
· Class Size: Research has revealed that class size does not significantly affect the use of biology instructional materials. However, similar class sizes can facilitate more effective teacher-student interactions, leading to better academic performance.
· School Type: Studies have shown that private schools tend to employ biology instructional materials more than public schools. This difference in instructional material usage can impact student’s academic performance, with private school students potentially performing better.
· Gender: Research has found no significant difference in the academic performance of male and female students when taught using instructional materials. This suggests that both genders can benefit equally from effective teaching approaches.
            Impact of Instructional Materials

        Instructional have been found to have positive impact on students’ academic performance in biology. These materials include:

· Visual Learning Devices: Computers, 3D models and other visual aids can enhance students’ understanding of complex biology concepts.

· Biology Specimen: Using real-life specimens can help students develop a deeper understanding of biological structures and Processes.

· Realia: Incorporating real-life objects and materials into biology lessons can make learning more engaging and interactive.

                      Effective Teaching Approaches

· Practical Activities: Laboratory experiments, filed trip and hand-on activities can promote active learning and improve students’ understanding of biology concepts.

· Technology Integration: Approaches that focus on students-centered learning and inquiry-based learning can promote critical thinking and problem-solving skills.

· Active Learning: Encourages students to engage actively with course material, through discussions, debates and hands on activities.

· Personalized Learning: Tailors instruction to individual students’ needs, interests, and abilities, using technology and data to inform instruction.

· Creativity: Encourages creativity, innovation, and risk-taking.

· Feedback: Provides regular feedback and assessment.

           Benefit of Effective Teaching Approaches

· Improved Student Outcomes: Enhances student learning, engagement and motivation

· Increased Efficiently: Streamlines instruction and reduces unnecessary workload.

· Increased Student Satisfaction: Fosters positive attitudes towards learning.

· Better Teacher-Student Relationships: Encourages collaboration and mutual respect.

· Preparation for further success: Develops skill and competencies essential for future careers and personal growth.   
CHAPTER FIVE

            SUMMARY, CONCLUTION AND RECOMENDATIONAS

Summary
     The study diagnosed and investigated the various impacts of 21st century teaching methods in teaching and learning of biology in senior secondary schools in Ilorin West Local Government Area in Kwara State.    

        21st century teaching methods, such as inquiry-based learning, problem-based learning and technology integration, improve students’ academic performance in biology. These methods enhance students’ understanding, retention and application of biology concepts.

         Teacher’s characteristic, such as their qualifications and experience, impact student’s performance in biology. And also, Parental involvement and classroom environment also play a significant role in student’s academic performance. 

     The benefits of 21st century teaching methods as follow:

1. Improved students engagement and motivation

2. Enhanced critical thinking and problem-solving skills

3. Better retention and application of biology concepts

4. Increased students confidence and self-esteem

         Implications:

· By implementing 21st century teaching methods can lead to improved academic performance in Ilorin West Local Government.
· Teachers should be trained on effective teaching methods to enhance student learning outcomes.
· Instructional materials play a crucial role in student academic performance, and their availability should be prioritized.
        Population of teachers was taken and investigations were carried out on the various problems that encountered in the teaching and learning biology in their various schools in 21st century. Population of students was taken and investigations were carried out on various impacts of 21st century teaching methods in biology.

      Also various teaching methods were considered during the course of research. In the project, the response of students towards the teacher and their performance in both internal and external examinations. This is done by using some record, tools like structured questionnaire for teachers and students.

     These survey considered teachers qualifications, teacher’s personal data, teaching experience, number of period of teaching per week, various teaching methods used for teaching biology, attitude of students towards the teaching methods any reason or any reason to change the methods currently using and students performance in both internal and external examinations.

       It was revealed in the research questions that all the methods listed are still operation in all the senior secondary schools by various teachers, the criteria for method selection were given by the teachers and these vary from one teacher to another and from one school to another due to the various problem being faced by individual teacher in these schools.

         From the study, it is quite evident that there is a lot of benefit of 21st century teaching methods for both teachers and the student in the teaching and learning of biology. Finding from the study revealed that if all the 21st century were removed, no great prospects would be achieved by the teachers, students and the society.

       During the research work, the teachers highlighted some suggestions that would enhance the successful teaching of biology. The project also contains some problems facing the impact of 21st century teaching methods.

  Conclusion
        The adoption of 21st century teaching methods in biology has a positive impact on academic performance in Ilorin West Local Government. By implementing these methods, teachers can improve students’ learning outcomes, increase student engagement and motivation, and enhance critical thinking and problem-solving skills. 

         It has been observed that almost all the available e-learning platforms are sufficient in teaching and learning, although, there is urgent need for improvement, for them to adapt to the dynamic and fast-changing education sector. Synchronous and asynchronous model can be blended together.

       The 21st century teaching methods helps in effective teaching methods such as Demonstration, question and answer and brainstorming are effective teaching methods, while traditional lecture methods are less effective. 
        I have to make it clear that, all that have been recommended and suggested in this project are not intend to be enhancive solution to the some problem facing 21st century teaching methods in teaching and learning of biology in senior secondary schools in Ilorin West Local Government Area in Kwara State nor do they merit adoption to the exclusion of alternative ways of thinking about the problems.

     I hope they will help to serve as a guideline stimulating and investigations interest in finding new ways of affective and creative science lesson on one hand, and present to the Government and the society a basis for critical analysis and appraisal of some problems hinders biology from achieving its potential value. More so, it is worth mentioning that the ideas presented in this project are not meant for Ilorin West Local Government junior secondary schools alone since no problem (if any) is peculiar to the State alone. Therefore, solution offered could be applicable to other Local Government in the State of the Federation.

 Recommendations

     On the basis of the finding of the study, the following recommendations are being:

                For Teachers:

1. Training and Support: Provide regular training and support for teachers to effectively integrate 21st century teaching methods into their practice.
2. Technology Integration: Encourage teachers to incorporate technology into their lessons to enhance student engagement and learning.
3. Student-Centered Approach: Foster a student-centered learning environment that promotes critical thinking, creativity, and collaboration.
4. Teachers should adopt 21st century teaching methods, such as inquiry-based learning and technology integration, to enhance student learning outcomes.

5. Schools should have adequate infrastructure, including laboratories and classrooms, to support effective teaching and learning in biology.

6. They should have statement of objectives which can be achieved by the teachers at the specific time.

     For school administrators:

1.  Resource Allocation: Allocate resources to support the implementation of 21st century teaching methods, including technology and infrastructure.
2. Teacher support: Provide teachers with the necessary support and training to effectively implement 21st century teaching methods.
3. Monitoring and evaluation: Regularly monitor and evaluate the effectiveness of 21st century teaching methods and provide feedback to teachers.
4. Exposition of students: It is important to expose our students to biology situation at early stages.
      For Policymakers:

1. Policy Development: Develop policies that support the integration of 21st century teaching methods in schools.
2. Funding: Provide funding for teacher training, technology and infrastructure to support 21st century teaching methods.
3. Assessment and Evaluation: Develop assessment and evaluation frameworks that align with 21st century teaching methods.
       For Future Research:

1. Longitudinal Study: Conduct a longitudinal study to investigate the long-term impact of 21st century teaching methods on academic performance.
2. Comparative Study: Conduct a comparative study to investigate the effectiveness of different 21st century teaching methods
3. Stakeholder Engagement: Engage with stakeholders, including teachers, students, and parents to gather feedback and insights on the implementation of 21st century teaching methods.
4. Conduct to explore the impact of 21st century teaching methods on academic performance in biology in Ilorin West Local Government.
       For Parent
1. Parents should be involved in their children’s education to support their academic performance.
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APPENDIX
THE IMPACT OF 21ST CENTURY TEACHING METHODS ON ACADEMIC PERFORMANCE OF BIOLOGY STUDENTS IN ILORIN WEST LOCAL GOVERNMENT AREA, KWARA STATE

Dear Sir/madam,


       The researcher is a student of Kwara State College of Education.

         This questionnaire is designed to investigate the Impact of 21st Century Teaching Methods on Academic Performance of Biology in Ilorin West Local Government Area, Kwara state. 

          Please respond faithfully to the entire question. All the information supplied will be treated with strict confidence.

       Please you are to tick (√) only one choice from the alternatives.
N.B: Do not write your name or sign on the questionnaire given to you please.

SECTION A:- PERSONAL DATA (PLEASE FILL IN)

1. Name of school:-------------------------------------------------------------------------------------

2. Sex:  Male   (  )      female     (  )

3. Town:------------------------------------------------------------------------------------------------

4. Marital Status:     Single ( )    married   (  )     divorce   (  )

5. Educational Qualification: Grade ll (  ) Grade/ACE (  ) Diploma (  ) NCE (  ) Grade ll/NCE  (  )  BA/B. Sc (  )  B. Ed  (  )   M.Ed.  (  )  All of the above   (  )

6. Teaching Experience: 1-5year   (  )  6-10years  (  ) 11-15years  (  )   16 and above  (  )

SECTION B: RESPONSES FROM THE TEACHER ON QUESTIONS THAT        INVOLVED YES OR NO
1. Do you find biology more interesting to teach with use of 21st century teaching methods? Yes (  )  or    No  (  )
2. Is there a significant difference in student’s performance in biology when using 21st century teaching methods compared to traditional methods?   Yes (  )  or    No  (  ) 
3. Did 21st century teaching methods take positive impact on student’s outcome? Yes (  )  or    No  (  )
4. Is there any problem for implementing 21st century teaching methods?  Yes (  ) or No  (  )
5. Is there any reason for you to change this 21st century teaching methods? Yes (  )  or    No  (  )
6. Did the 21st century teaching methods allow you to teach biology students online and perform individual research at home? Yes (  )  or    No  (  )
7. Do you find biology easier to teach with this 21st century teaching methods? Yes (  )  or    No  (  )
8. Do you cope with the 21st century teaching methods in teaching biology? Yes (  )  or    No  (  )
9. Did 21st century teaching method improve your student’s attention, involvement and acquision of knowledge? Yes (  )  or    No  (  )
10. Did your school have educational resources (technology and textbook) to make 21st century teaching methods easier? Yes (  )  or    No  (  ) 
11. Did 21st century teaching methods improved academic performance of biology students?  Yes (  )  or    No  (  )   
APPENDIX
THE IMPACT OF 21ST CENTURY TEACHING METHODS ON ACADEMIC PERFORMANCE OF BIOLOGY STUDENTS IN ILORIN WEST LOCAL GOVERNMENT AREA, KWARA STATE

Dear Sisters/Brothers,

       The researcher is a student of Kwara State College of Education. She intends to find out the impact of 21st century teaching methods on Academic Performance of Biology in Ilorin West Local Government Area, Kwara state.          

       Please respond faithfully to the entire question. All the information supplied will be treated with strict confidence.

       Please you are to tick (√) only one choice from the alternatives.
N.B: Do not write your name or sign on the questionnaire given to you please.

                   RESPONSES FROM THE STUDENT ON QUESTIONS THAT INVOLVED

                                                                YES OR NO
1. Do you find biology subject more interesting to learn? Yes (  )  or    No  (  )   Yes (  )  or    No  (  )   

2. Do you perform well in your biology with the used of 21st century teaching methods?  Yes (  )  or    No  (  )   \ Yes (  )  or    No  (  )   

3. Did 21st century teaching methods take positive impact on you? Yes (  )  or    No  (  )   

4. Do your teachers face challenge in implementing 21st century teaching methods? Yes (  )  or    No  (  )   

5. Does your parent encourage you to study biology with the use of 21st century teaching methods?  Yes (  )  or    No  (  )   

6. Did 21st century teaching methods improve your academic performance?  Yes (  )  or    No  (  )   

7. Did your school have educational resources (technology and textbook) to make 21st century teaching methods easier? Yes (  )  or    No  (  ) 
8. Did you find biology subject easier to learn?  Yes (  )  or    No  (  ) 
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