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ABSTRACT
The purpose of this study is to examine the Teacher’s Professional Development Strategies in Biology in Senior Secondary School in Ilorin Metropolis. The sample of the study was made of thirty (30) teachers as participant of the study. Three research questions, hypotheses were raised and formulated for this study respectively. A self-designed questionnaire was used to collect data from the participants of the study which was tested and found reliable using percentage and the reliability co-efficient of 0.86 was obtained to show that the instrument was reliable. The formulated hypotheses were analyzed statistically using chi-square statistical method at 0.05 level of significant. The result indicated that, there is a significant relationship between teachers’ professional development strategies and academic performance of biology students. Based on the findings it was recommended among others that; comprehensive professional development programmes should be designed to last at least 8weeks, to offer teachers basic knowledge of the nature of learning/teaching.	 And the process of designing and implementation of teaching strategy be thoroughly taught to teachers.
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CHAPTER ONE
INTRODUCTION
Background of the Study
Professional development programme in education is a wide range of specialized training or professional learning purposefully designed to help teachers improve their professional knowledge (Hidden curriculum, 2014). Professional development programme is supposed to be a continuous, focused, daily learning for teachers individually and collectively (Fullan, et al, 2021). This training will offer the teachers the opportunity to improve their knowledge and skills of inquiry method. Capps, et al, (2022) stated that one of the key features of effective teaching is to have long term support for the teachers; because it offers the teachers the opportunity to interact with each others, ask questions and receive feedback about teaching process outside the training session during their own implementation process. The teacher training programmes should include: intensive workshops with a good combination of advanced, experienced and non-experience teachers who are brought together to help each other to practice by following examples, develop further and reflect on their best practices and understanding on various subjects such as: what is inquiry process, instruction, and biology teaching, what are the main advantages of the method, which are the common mistakes to avoid? (Crawford, 2022). This kind of workshops can be offered parallel within the framework of professional development programme and on a regular basis so that more teachers can be involved.
Education is a cornerstone of societal progress, and at the heart of this transformative process is the role of teachers. Teachers serve as catalysts for intellectual growth, guiding students through the intricacies of various subjects. Recognizing the dynamic nature of education, continuous improvement in teaching methodologies becomes imperative. One of the key drivers of this ongoing enhancement is teacher professional development (Wheeler, 2022).
Teacher professional development refers to the intentional and sustained efforts to improve educators' skills, knowledge, and effectiveness in the classroom. In the realm of education, teachers are not mere conveyors of information; they are architects of future intellects, shaping the foundation of students' academic and personal development. Consequently, investing in the professional growth of teachers is an investment in the overall quality of education.
The importance of teacher professional development lies in its ability to keep educators abreast of emerging pedagogical strategies, technological advancements, and evolving educational paradigms. In doing so, it ensures that teachers remain well-equipped to navigate the complexities of the modern educational landscape. As the field of education undergoes constant transformation, teachers must adapt their practices to meet the diverse needs of students, fostering an environment that nurtures critical thinking, creativity, and lifelong learning Demir & Abell, (2021).
Moreover, teacher professional development is intricately linked to student outcomes. Research consistently demonstrates that effective teaching is a linchpin for student success. By enhancing the skills and knowledge of educators, professional development initiatives directly contribute to improved learning experiences and outcomes for students. In essence, the investment in teacher professional development ripples through the education system, positively impacting the individuals directly involved and, by extension, the broader community.
This study delves into the specific context of biology education in Ilorin metropolis, seeking to understand and improve the professional development strategies employed by biology teachers. By doing so, we aim to contribute valuable insights that can inform policies and practices, ultimately enriching the quality of education in this region. The journey into the investigation of teacher professional development strategies is a journey toward a more vibrant, effective, and responsive educational system that empowers both teachers and students.
Biology education usually encompasses various levels, from primary and secondary schools to higher education institutions. In most cases, biology is taught as a core subject in the curriculum, focusing on fundamental concepts such as cell biology, genetics, ecology, evolution, and physiology.
In Ilorin metropolis, like in many other places, the quality of biology education can vary depending on factors such as the availability of resources, teacher expertise, curriculum standards, and educational infrastructure. Some schools may have well-equipped laboratories and qualified teachers, while others may face challenges such as limited resources and overcrowded classrooms.
Efforts to improve biology education often include curriculum revisions to incorporate modern scientific advancements, providing professional development opportunities for teachers, and investing in educational resources and infrastructure. As of my last update in January 2022, here's a general overview of the educational system in Ilorin metropolis, including information on biology education.
The educational system in Ilorin metropolis, like in many parts of Nigeria, follows a structure consisting of primary education, secondary education, and tertiary education. Primary education typically covers the first six years, followed by three years of junior secondary education and three years of senior secondary education. Tertiary education includes universities, colleges, and vocational institutions.
Biology is a core subject in the Nigerian educational curriculum. At the secondary level, the biology curriculum covers a wide range of topics including cell biology, genetics, ecology, evolution, physiology, and environmental science. The curriculum aims to provide students with a solid foundation in biological concepts and principles, preparing them for further studies in the field.
Recent changes in the educational system in Nigeria, including Ilorin metropolis, have focused on curriculum revisions and improvements to enhance the quality of education. The Nigerian government periodically reviews and updates the national curriculum to incorporate modern scientific advancements, improve teaching methods, and address emerging educational needs. These changes aim to ensure that students receive a relevant and high-quality education that prepares them for the challenges of the 21st century.
Despite efforts to improve the educational system, several challenges persist in Ilorin metropolis and Nigeria as a whole. These challenges include:
Many schools in Ilorin metropolis face challenges such as inadequate funding, lack of educational materials, and insufficient infrastructure, which can impact the quality of education.
The quality of teaching staff varies, with some schools facing shortages of qualified biology teachers. Professional development opportunities for teachers may also be limited, affecting teaching standards.
Some schools in Ilorin metropolis may have large class sizes, making it difficult for teachers to provide individualized attention to students and effectively deliver the curriculum.
Socio-economic factors such as poverty, inequality, and lack of access to educational resources can also impact students' ability to succeed in their studies.
Efforts to address these challenges include government initiatives to increase funding for education, improve teacher training programs, and provide support to schools in underserved areas. Additionally, non-governmental organizations and community groups may also play a role in supporting education initiatives in Ilorin metropolis.
Statement of the Problem
Despite the recognized importance of teacher professional development, there is a paucity of research specifically investigating the strategies employed in enhancing biology education within Ilorin metropolis. This study aims to address this gap by delving into the existing professional development practices for biology teachers, identifying potential challenges, and proposing recommendations for improvement.
Objectives of the Study
The primary objectives of this research are as follows:
1. To examine the existing professional development strategies for Biology teachers in Ilorin metropolis.
2. To identify the challenges faced by biology teachers in their professional development.
3. To assess the impact of current professional development strategies on the quality of biology education.
Research Questions
1. What are the existing professional development strategies for Biology teachers in Ilorin metropolis?
2. What challenges do Biology teachers encounter in their professional development?
3. How do current professional development strategies impact the quality of Biology education in Ilorin metropolis?
Research Hypothesis
H01: There is no significant relationships existing professional development strategies for Biology teachers in Ilorin metropolis.
H02: There is no significant relationship between challenges do Biology teachers encounter in their professional development?
H03: There is no significant relationship between current professional development strategies impact the quality of Biology education in Ilorin metropolis?


Significance of the Study
The findings of this study will contribute to the existing body of knowledge on teacher professional development, particularly in the context of Biology education. The recommendations derived from the research will be valuable for educational stakeholders in Ilorin metropolis and may serve as a foundation for broader discussions on improving teacher development strategies in other regions.
Scope of the Study
This study focuses specifically on Biology education within Ilorin metropolis, examining the professional development strategies implemented for Biology teachers in secondary schools. The research will consider both public and private schools within the metropolis.
Operational Definition of Terms
Teacher: A teacher, also called a schoolteacher or formally an educator, is a person who helps students to acquire knowledge, competence, or virtue, via the practice of teaching. Informally the role of teacher may be taken on by anyone.
Professional: A professional is a member of a profession or any person who works in a specified professional activity. The term also describes the standards of education and training that prepare members of the profession with the particular knowledge and skills necessary to perform their specific role within that profession.
Teacher Professional: Is any person that had acquired professional knowledge in teaching and be able to use them during the teaching-learning processes. A professional teacher is the only tool that can enhance successful implementation of the educational system.
Biology: Is the scientific study of life. It is a natural science with a broad scope but has several unifying themes that tie it together as a single, coherent field. For instance, all organisms are made up of cells that process hereditary information encoded in genes, which can be transmitted to future generations.
Metropolis: Is a large city or conurbation which is a significant economic, political, and cultural area for a country or region, and an important hub for regional or international connections, commerce, and communications.


CHAPTER TWO
LITERATURE REVIEW
Introduction
This chapter reviews existing literature on teacher professional development strategies in biology education, with a focus on the context of Ilorin metropolis. The purpose is to gain insights into the current state of teacher professional development in biology education, identify gaps, and set the stage for the empirical investigation in subsequent chapters. It will be discussed under the following sub headings:
· Professional Development for Senior Secondary School Biology Teachers
· Theoretical Framework
· Digital Technologies to Support Science Teacher’s Professional Development
· Current State of Biology Education in Ilorin Metropolis
· Appraisal of the Literature Reviewed


Professional Development for Senior Secondary School Biology Teachers
Professional development of science teachers on teaching is meant to change the teacher’s current teaching strategy of transmitting information to learners to that of a guide, through specialized continuing professional learning. For decades, teachers are used to teaching science by giving information from textbooks to the learners, emphazing mastery of content rather than the process, they need an opportunity to experience, understand and practice teaching if they are to develop the confidence and skills to change effectively teach using the strategy (Western AAAE Research conference proceedings, 2010). Change in teachers understanding of what is involved in helping students to learn through inquiry has implications for how professional development is conducted (Western AAAE, 2010). It takes time and effort for existing practices to be either replaced or modified and, unless underpinned by understanding and conviction of the value of new practices, or else it will be implemented only superficially and soon fades away (Western AAAE, 2020). Hence teacher learning and commitment must be that of continuous learning. The continuous professional training activities must include: increasing teacher’s content knowledge and developing inquiry-based science education, pedagogy; opportunities for “learning through inquiry and learning about inquiry”; techniques and principles of new approaches (knowing how, knowing why) (NRC, 2020).
Theoretical Framework
Before delving into specific studies, it is essential to establish a theoretical framework to guide the exploration of teacher professional development strategies. The Social Learning Theory, as proposed by Albert Bandura, will be utilized to analyze how teachers acquire new skills, knowledge, and attitudes through observation, imitation, and modeling.
Studies have been conducted with the aim of understanding and presenting the general trends concerning teachers’ Professional Development (PD) and the integration of Information and Communication Technologies (ICTs) in science classes (Annetta et al. 2012; Athanassios 2010; Dori et al. 2002; Hsu 2010). Despite the difficulties faced in the introduction of ICTs into educational settings, some research has been conducted to understand and present the general trends in ICT-based science education. In this study, ICT will be referred to as possible media educational technologies for use in teaching (Lawless and Pellegrino 2007; McConnell et al. 2012).
Faced with the technological apparatus, trainers are constantly challenged with the task of preparing future teachers to use digital technologies, or ICTs, as a tool for teaching that is innovative and integrated in the students’ lives (Donnelly et al. 2011; Hsu 2010; Zacharia 2007). One possibility for the development of teachers’ technological literacy is to incorporate the various digital tools, integrated with the pedagogical disciplines, during PD training courses for teachers as mediators that support new strategies for pedagogical and teaching methodologies. However, the PD programs often offer courses in basic technology that emphasises the technology more than the pedagogical approaches to its use (Ling Wong et al. 2006; Marshall and Young 2006; Syh-Jong 2008; Voogt 2010). Some studies indicate that future teachers need to plan a science curriculum that is closer to the students’ reality (Syh-Jong 2008; Voogt 2010), and for this purpose, they should reflect on the use and best practices mediated by technology.
Due to the importance of integrating ICT in a context of science education, the present study aimed to characterise the main ICTs and trends of theoretical frameworks (theoretical foundation, literature review or background) of studies that investigate training of science teachers, the PD and the use of ICT. In it, we will present a reflection of some studies, based on a bibliographic research, since which ICTs have assumed a growing presence in the PD of science teachers. In this review, we will seek to identify the main characteristics and trends of the theoretical frameworks, i.e. the theoretical bases that support the articles of training of science teachers and the use of digital technologies
We emphasise that the theoretical framework of any study identifies, characterises and lists a set of studies and theories on a given subject. The theoretical foundation supports the process of reasoning in research, assisting the researcher in searching for answers (Dixon-Woods 2010). In this sense, the development of this study is justified because we consider it important to know the theoretical foundations of studies on training process and application of ICTs in science education to see what has been investigated on this topic. This paper seeks to understand what theoretical tendencies are most emphasised and what PD models, for the use of ICTs, are being developed. In this sense, we expect to contribute with some insights to help to build or restructure training courses in PD for science teachers.
Digital Technologies to Support Science Teacher’s Professional Development
Professional Development (PD) is critical to ensuring that teachers become familiar with new methods to teach contents of different areas, learn how to use digital technologies for teaching and learning and adapt their teaching to shifting school environments and an increasingly diverse student population (Annetta et al. 2012; Lawless and Pellegrino 2007; McConnell et al. 2012). However, the number of Professional Development (PD) opportunities for teachers has increased, the understanding of Lawless and Pellegrino (2007) about what constitutes quality of PD, what teachers learn from it or its impact on student outcomes has not substantially increased. Recent publications have described the current state of PD in an attempt to focus attention on providing more effective opportunities for teacher learning (McConnell et al. 2012; Lawless and Pellegrino 2007). Most of these studies cite the PD programs how one-time, short-duration workshops and presentation mandated by school leaders for all teachers, which have been shown to be inadequate strategies for bringing about change in teacher practices (Campbell et al. 2015; Ekanayake and Wishart 2015; El-Hani and Greca 2012; McConnell et al. 2012). While many PD models exist, few provide sufficient support after the initial PD occurs (Smithenry et al. 2012). Lawless and Pellegrino (2007) present an overall schema that can be used retrospectively to classify the Btype of PD:
Delivery mechanism: face to face, technology mediated, online
Content of PD: skills, knowledge, pedagogy, design
Duration: one shot, extended duration, follow-up.
Although the literature contains many examples of extensive PD programs, several models have been elaborated and tested (Dori et al. 2002; El-Hani and Greca 2012; McConnell et al. 2012; Saka 2013; Smithenry et al. 2012). For example, an emerging model that meets the criteria for effective PD has teachers participating in Professional Learning Communities (PLC) where they themselves identify a common problem and determine the steps to address it (McConnell et al. 2012; Smithenry et al. 2012); and there are models that incorporate a socio-cultural perspective, where the training is based on the teacher’s own work, centred on students’ learning and adapted to the teacher’s PD stage (El-Hani and Greca 2012). The length and intensiveness of the PD programme also play an important role in changing teachers’ attitudes towards the use of technology in teaching (Dori et al. 2002).
Many teachers require assistance in integrating digital technologies and they are willing to participate in in-service training sessions if appropriate time is allocated (Klieger et al. 2009). Training teachers in how to implement digital technologies is a process that requires differential training that takes into account the various fields into which the technology will be integrated (Klieger et al. 2009).
The work of Lawless and Pellegrino (2007) also highlighted a number of other issues related to the integration of digital technology into instruction that include the following: (1) focus of PD (technology grounded or content embedded), (2) delivery mechanism (face-toface or online), (3) skill development or pedagogy enriching and (4) linkages to theories of how people learn and how to assess this learning. For Lawless and Pellegrino (2007), each of these constructs will likely impact how, when and how often technology is integrated in classroom practice, and they are specific indicators of technological PD versus more generic PD opportunities.
The literature contains many examples of extensive PD programmes and the use of digital technologies (see Annetta et al. 2012; Athanassios 2010; Cavanaugh and Dawson 2010; Dori et al. 2002; Hsu 2010; Kim et al. 2012; Ling Wong et al. 2006; Marshall and Young 2006; So 2012; Webb 2005), but there is no unified view about how teachers’ integration of ICT tools and digital resources should be measured (Hsu 2010). In this respect, the Technological Pedagogical and Content Knowledge (TPACK) model has been gaining credit among educational researchers (Annetta et al. 2012; Athanassios 2010). Athanassios (2010) established a series of TPACK-based workshop activities aimed at preparing upper-secondary physics teachers for the integration of microcomputer-based laboratories (MBL) in a student-centred teaching approach; however, studies documenting university students’ perceptions of their teachers’ TPACK remain limited (Chang et al. 2014).
The study of Dori et al. (2002) adopted the CERA (collaborate-enact-reflect-adapt) model for PD programme. The literature on PD also includes support for the use of online communities for teacher learning (Cavanaugh and Dawson 2010; McConnell et al. 2012). For example, the online professional development (OPD) model by Cavanaugh and Dawson (2010) and design-based research principles guided the study of Annetta et al. (2012) to a PD project. Made possible by recent technological advances, video cases have emerged as an alternative, flexible form of PD where in-service teachers can repeatedly and vicariously view examples of reform teaching practices enacted within the context of the classroom (Smithenry et al. 2012).
Most teacher PD initiatives tend to focus on technological aspects (i.e. how to use various tools) while pedagogical and instructional issues (i.e. why and how to use those tools to enhance learning) are often taken for granted (Athanassios 2010; Hsu 2010; Lawless and Pellegrino 2007; McConnell et al. 2012). As a result, the application of ICT in school settings has been driven more by the accordance of technology rather than the demands of pedagogy and didactics of subject matter (Athanassios 2010).
Lawless and Pellegrino (2007) focused on what is known and unknown about PD to support the integration of technology into teaching and learning. To answer such questions, their review emphasise on three major challenges in the literature: (1) defining and evaluating what constitutes quality PD, irrespective of the specific PD topic; (2) that the integration of technology into teaching and learning is not a simple matter because there are many ways in which that integration can occur, some more productive and theoretically meaningful than others; (3) the fact that the recent research literature on technology-related PD is extremely limited in scope and markedly weak regarding the inferences one can draw about what makes a difference.
Teachers’ PD is a key factor in improving science education, but it shows limited impact when only a small number of teachers is reached, or when it focuses on only one aspect of teachers’ development, such as learning science content, and is disconnected from teachers’ practice (ElHani and Greca 2012). The appearance of digital technologiesin these courses to improve science education is commonly seen as possibility of an incorporation of innovation in training programmes and consequently in science teaching. In order to incorporate the innovations learnt in these courses, it is important to reformulate them because teachers often do not see clearly the benefits of these innovations for their PD programme (El-Hani and Greca 2012).
Current State of Biology Education in Ilorin Metropolis
Biology education in Ilorin metropolis, as an integral component of the broader educational landscape, plays a pivotal role in shaping the scientific understanding and inquiry skills of students. Ilorin, with its diverse cultural and socioeconomic dynamics, presents a unique context for the delivery of biology curriculum and the professional development of teachers.
In recent years, the city has witnessed notable advancements in educational infrastructure and access to resources, contributing to an overall improvement in the delivery of academic content. However, despite these positive developments, challenges persist in the realm of biology education.
Curricular Framework: The curriculum for biology education in Ilorin metropolis is designed to provide students with a comprehensive understanding of biological concepts, ranging from cellular biology to ecology. The current curricular framework aligns with national educational standards, emphasizing a balance between theoretical knowledge and practical application.
Resource Allocation: While efforts have been made to enhance educational resources, there are still gaps in resource allocation, particularly in terms of laboratory facilities and up-to-date teaching materials. Limited access to modern scientific equipment and technology may impact the practical learning experiences crucial for biology education.
Teacher Demographics: The demographics of biology teachers in Ilorin metropolis reflect a mix of experienced educators and those who are relatively new to the profession. The diversity in teacher backgrounds, coupled with varying levels of professional development, contributes to a range of instructional approaches and classroom practices.
Student Engagement and Performance: Student engagement in biology education is influenced by factors such as teaching methods, relevance of the curriculum to everyday life, and the availability of extracurricular activities. Despite strides in education, there is an ongoing need to enhance student interest and participation in biology, fostering a deeper appreciation for the subject.
Assessment Practices: The current state of assessment practices in biology education involves a combination of traditional examinations and practical assessments. There is a growing recognition of the importance of diversified assessment methods to capture the holistic understanding of students and encourage critical thinking.
Emerging Trends and Challenges: The landscape of biology education in Ilorin metropolis is subject to emerging trends and challenges, including the integration of technology in teaching, the promotion of STEM (Science, Technology, Engineering, and Mathematics) education, and the need for tailored strategies to address the diverse learning needs of students.
Understanding the current state of biology education in Ilorin metropolis provides a foundational context for investigating and enhancing teacher professional development strategies, as it helps identify specific areas that may require attention and improvement.
Biology teachers play a crucial role in shaping students' understanding of the subject and fostering the interest and appreciation for the biological sciences. Here are several key aspects of their role:
Knowledge Transference: Biology teachers are responsible for imparting knowledge of fundamental biological concepts and principles to their students. They convey information about topics such as cell biology, genetics, ecology, evolution, and physiology in a way that is accessible and understandable to learners.
Facilitating Inquiry-Based Learning: Effective biology teachers often employ inquiry-based learning approaches that encourage students to ask questions, explore scientific phenomena, conduct experiments, and draw conclusions based on evidence. By engaging in hands-on activities and investigations, students develop critical thinking skills and a deeper understanding of biological concepts.
Promoting Scientific Literacy: Biology teachers play a key role in promoting scientific literacy by teaching students how to critically evaluate scientific information, distinguish between evidence-based claims and pseudoscience, and understand the relevance of biology to everyday life. They help students develop the skills necessary to analyze scientific data, interpret research findings, and make informed decisions about complex biological issues.
Inspiring Curiosity and Interest: Great biology teachers inspire curiosity and foster a passion for the subject among their students. They create an engaging and supportive learning environment where students feel motivated to explore the wonders of the natural world and pursue further studies in biology or related fields.
Mentoring and Support: Biology teachers often serve as mentors and guides, providing academic support, encouragement, and guidance to their students. They help students navigate challenging concepts, overcome obstacles, and develop confidence in their ability to succeed in the subject.
Promoting Ethical and Responsible Behavior: Biology teachers have a responsibility to promote ethical conduct and responsible behavior in scientific inquiry and research. They teach students about the importance of integrity, honesty, and ethical considerations in biological studies and encourage them to conduct themselves ethically in their own scientific endeavors.
Overall, biology teachers play a multifaceted role in shaping students' understanding of the subject, fostering their curiosity and interest, and preparing them to become informed and engaged citizens in an increasingly complex and interconnected world.
Identifying gaps or issues in the professional development strategies for biology teachers in Ilorin metropolis would require a thorough examination of the existing programs and feedback from educators themselves. However, here are some common potential gaps or issues that could be present:
Limited Access to Resources: Biology teachers may face challenges accessing up-to-date resources such as textbooks, laboratory equipment, and digital tools for teaching. Without adequate resources, it's difficult for teachers to effectively engage students and deliver quality instruction.
Lack of Tailored Support: Professional development programs may not be tailored to the specific needs and challenges of biology teachers. A one-size-fits-all approach might not address the diverse teaching styles, classroom environments, and student populations that biology teachers encounter.
Limited Training in New Pedagogical Approaches: With advancements in educational research and technology, there may be a gap in providing training on innovative pedagogical approaches. For instance, strategies for inquiry-based learning, integrating technology into the curriculum, and promoting critical thinking skills might not be adequately covered in current professional development programs.
Insufficient Focus on Practical Skills: Biology teaching often involves hands-on activities and laboratory work. However, professional development programs may not provide sufficient opportunities for teachers to enhance their practical skills, such as designing experiments, safely managing laboratory activities, and interpreting scientific data.
Lack of Collaboration and Networking Opportunities: Collaboration among educators can foster the exchange of ideas, best practices, and support networks. If professional development programs do not facilitate collaboration and networking among biology teachers, educators may miss out on valuable opportunities for peer learning and mentorship.
Limited Assessment and Feedback Mechanisms: Effective professional development should include ongoing assessment and feedback mechanisms to evaluate the impact of training on teaching practices and student outcomes. Without these mechanisms in place, it's challenging to measure the effectiveness of professional development initiatives and make necessary adjustments.
Inadequate Support for Continuous Learning: Professional development should be viewed as an ongoing process rather than a one-time event. However, biology teachers may lack support for continuous learning opportunities beyond initial training programs. Without access to follow-up workshops, online courses, or mentoring, teachers may struggle to stay updated on new developments in the field of biology education.
Addressing these gaps and issues would require a comprehensive review of current professional development strategies and collaboration among educational stakeholders to design and implement more effective programs tailored to the needs of biology teachers in Ilorin metropolis.
In assessing the challenges or shortcomings in the existing system of professional development for biology teachers in Ilorin metropolis, several key areas may warrant further investigation:
Quality of Training Programs: There may be concerns about the quality and relevance of the training programs offered to biology teachers. Investigating the curriculum, instructional methods, and qualifications of trainers could shed light on whether the training adequately prepares teachers to address the diverse needs of students and effectively teach biology concepts.
Resource Allocation: Understanding how resources are allocated for professional development initiatives is crucial. Further investigation could examine whether funds are distributed equitably among schools and whether there is sufficient investment in providing necessary resources such as instructional materials, laboratory equipment, and technology tools to support effective teaching and learning.
Needs Assessment: Conducting a comprehensive needs assessment among biology teachers could help identify specific areas where professional development is most needed. This investigation could involve gathering feedback from teachers about their professional development needs, challenges they face in the classroom, and areas where they feel they require additional support.
Feedback Mechanisms: Evaluating the effectiveness of existing feedback mechanisms within professional development programs is essential. Investigating whether teachers have opportunities to provide feedback on the training they receive, and whether this feedback is used to improve future programs, can help identify areas for improvement in the feedback process.
Collaboration and Networking: Examining the extent to which collaboration and networking opportunities are fostered among biology teachers is important. Investigating whether there are platforms or forums for teachers to share best practices, exchange ideas, and collaborate on instructional strategies can provide insights into the effectiveness of current networking initiatives and identify areas for enhancement.
Sustainability and Continuity: Investigating the sustainability and continuity of professional development efforts is crucial for ensuring long term impact. This investigation could involve examining whether there are mechanisms in place to support ongoing professional growth, such as mentoring programs, communities of practice, or access to continuous learning opportunities beyond initial training sessions.
Equity and Inclusion: Assessing the extent to which professional development initiatives address issues of equity and inclusion is essential. Investigating whether training programs consider the diverse needs of biology teachers and their students, including those from marginalized backgrounds or with special educational needs, can help identify gaps in current approaches to promoting inclusive teaching practices.
Appraisal of the Literature Reviewed
This chapter provides a comprehensive review of the existing literature on teacher professional development strategies in biology education. It sets the stage for the empirical investigation in the subsequent chapters, outlining the theoretical framework, local context, challenges, and best practices in Ilorin metropolis.
Professional development for teachers is crucial in enhancing the quality of education. In the realm of biology education, ensuring effective strategies for teachers' professional development is imperative for fostering a comprehensive understanding of the subject among students. Ilorin metropolis, as a case study, provides a unique context for exploring the dynamics of professional development strategies for biology educators.
Effective teachers improve pupil achievement, help close the gaps between rich and poor pupils, and increase pupil earnings in later life (Chetty et al., 2014; Hamre & Pianta, 2005; Slater et al., 2012). Policymakers and educators have therefore invested considerable time and money in trying to enhance the skills of the teaching workforce. As a result, teachers now spend an average of 10.5 days per year attending courses, workshops, conferences, seminars, observation visits, or other types of in-service training (Sellen, 2016). In parallel, governments worldwide have invested billions of dollars in research intended to find out how best to design this teacher professional development (PD; Boulay et al., 2018; Dawson et al., 2018).
Existing attempts to explain what differentiates more from less effective PD have not made much progress. One strand of the literature has employed narrative reviews and thematic analyses in an attempt to identify what differentiates more and less effective PD (Desimone, 2009; Timperley et al., 2007; Wei et al., 2009). Indeed, some of the researchers working in this tradition have even claimed that the field has reached a consensus on the characteristics of effective PD (e.g. Darling-Hammond et al., 2017). However, the narrative reviews on which this claim is based have two important methodological weaknesses. First, many of them include studies employing non-equivalent control groups. Second, they lack any method for differentiating the causally active from causally inactive components of the PD (Sims & Fletcher-Wood, 2020).


CHAPTER THREE
RESEARCH METHODOLOGY
Introduction
This chapter presents information on research design, population of the study, sample and sampling techniques, research instrument, validity of the instrument, reliability of the instrument, administration of the instrument and data analysis.
Research Design
Survey design was used for this study due to the large number of the respondents involved. This method enables information to be collected from the sample population.
Population of the Study
According to Creswell, (2020) population is everything that is used as an object of research. The population is not only a number of the object of research, but also includes the characteristics of the object to be observed. The population of the study for this research project is made up of teachers of Biology in Secondary Schools in Ilorin Metropolis.


Sample and Sampling Techniques
Purposive sampling technique was used to select ten (10) secondary schools in Ilorin Metropolis, Kwara State. The use of purposeful sampling procedure was a deliberate choice because there is evidence that a good representative of the population have been sampled. 
Three (3) Biology teachers were sampled from each ten (10) selected schools making up 30 teachers.
Research Instruments
Adewunmi, (20120), described research instrument as the process of selecting or developing meaningful materials for evaluation of research. Therefore, questionnaire was the main research instrument used and was developed after due consultations with the project supervisor.
The questionnaire consists of two main sections, i.e. A and B. Section A was on the respondents’ bio data while Section B was on the statement of the problem been studied. There were different alternatives to each statement, i.e. Strongly Agree (SA), Agree (A), Strongly Disagree (SD) and Disagree (D) and the respondents were expected to tick the most appropriate response applicable to them.


Validity of the Instruments
Draft questionnaire was given to the project supervisor and other specialists in the area of Biology in order to ensure the instrument was devoid of ambiguity. The supervisor’s and other comments, observations and corrections by those that matters were incorporated to produce a modified questionnaire.
Reliability of the Instruments
The reliability of the instrument was carried out on thirty (30) teachers and the administration of the questionnaire was repeated after two weeks interval to determine its reliability. Pearson Product Moment Correlation was used to correlate the two scores in order to determine the reliability level of the instrument. The co-efficient stood at 0.05 which shows that the instrument was reliable.
Administration of the Instrument
Official permission was obtained from the sampled schools to administer the questionnaire on the teachers. The sampled teachers (respondents) in each school and the researcher personally distributed the questionnaire to them.
The researcher, to enhance the supply of information on the questionnaire provided additional explanation. The respondents were given sufficient time to supply necessary information on the questionnaire and all the copies of the questionnaires were collected immediately for analysis.
Data Analysis
Simple percentage was used to analyze the personal data of the respondents while chi-square analyses was employed to test the hypotheses formulated for the study.


CHAPTER FOUR 
RESULTS AND DISCUSSION 
Introduction
This chapter presents the results of the analysis of data collected in the research study. The study was carried out to examine the Investigation into Teacher’s Professional Development Strategies in Biology Education A Case Study of Ilorin Metropolis. Methodology used was explained and the results verified have vigorously discussed, the responses were compared and tested in order to come to a valid conclusion.
Presentation of Results
	The primary information about the responses are presented in table below:
Table 4.1: Distribution of Respondents by Gender
	Gender
	Frequency
	Percentage %

	Male
	15
	15%

	Female
	15
	15%

	Total
	100
	30%


Source: Field Survey, 2024
	Table 1 above shows that 15% of the respondents used in the study were male and the remaining 15% were female. That shows the gender equality of the respondents.
	Research Question 1: What are the existing professional development strategies for Biology teachers in Ilorin metropolis?
Table 4.2: Response of the Respondents
	S/N
	ITEMS
	SA
	A
	D
	SD

	1.
	Regular workshops enhance biology teachers’ subject matter knowledge
	20
	5
	3
	2

	2.
	Collaborative peer mentoring improves teaching practices
	25
	3
	1
	1

	3.
	School administrators provide adequate support for biology teacher development
	15
	10
	3
	2

	4.
	Online courses effectively address biology teachers’ training needs
	25
	3
	1
	1

	5.
	Coaching from experienced educators benefits biology teachers
	20
	5
	3
	2

	6.
	Incorporating real-world examples enhances biology instruction
	20
	5
	3
	2

	7.
	Inquiry-based learning strategies improve student engagement
	25
	3
	1
	1


Source: Field Survey, 2024
	Table 4.2 show that 20 (20%) strongly agree that Regular workshops enhance biology teachers’ subject matter knowledge while 5 (5%) agree, 3 (3%) disagree and 2 (2%) strongly disagree with the statement. The survey also revealed that Collaborative peer mentoring improves teaching practices by 25 (25%) who strongly agree with the variable while 3 (3%) agree and 1 (1%) disagree while 1 (1%) also strongly disagree with it. Also 15 (15%) of the respondents strongly agreed that School administrators provide adequate support for biology teacher development 10 (10%) agreed to the statement and 3 (3%) disagree while 2 (2%) strongly disagreed. Item 4 also stated that 25 (25%) of the respondents strongly agreed that Online courses effectively address biology teachers’ training needs while 3 (3%) agree, 1 (1%) disagreed and 1 (1%) strongly disagreed. Item 5 show that 20 (20%) strongly agree that Coaching from experienced educators benefits biology teachers while 5 (5%) agree, 3 (3%) disagree and 2 (2%) strongly disagree with the statement. The survey also revealed that Incorporating real-world examples enhances biology instruction 20 (20%) who strongly agree with the variable while 5 (5%) agree and 3 (3%) disagree while 2 (2%) also strongly disagree with it. Therefore item 7 says that Inquiry-based learning strategies improve student engagement 25 (25%) strongly agreed to the statement while 3 (3%) agreed to it and 1 (1%) disagreed and 1 (1) also strongly disagreed. 
	Research Question 2: What challenges do Biology teachers encounter in their professional development?
Table 4.3: Response of the Respondents
	S/N
	ITEMS
	SA
	A
	D
	SD

	1.
	Technology integration aids biology teaching
	20
	5
	3
	2

	2.
	Differentiated instruction caters to diverse learning needs
	25
	3
	1
	1

	3.
	Project-based learning fosters deeper understanding of biology concepts
	15
	10
	3
	2

	4.
	Regular assessments inform biology teachers’ instructional decisions
	25
	3
	1
	1

	5.
	Standardized tests accurately measure biology students’ knowledge
	20
	5
	3
	2

	6.
	Formative evaluations improve biology teaching practices
	20
	5
	3
	2

	7.
	Peer review enhances biology teachers’ assessment skills
	25
	3
	1
	1


Source: Field Survey, 2024
Table 4.2 show that 20 (20%) strongly agree that Technology integration aids biology teaching while 5 (5%) agree, 3 (3%) disagree and 2 (2%) strongly disagree with the statement. The survey also revealed that Differentiated instruction caters to diverse learning needs by 25 (25%) who strongly agree with the variable while 3 (3%) agree and 1 (1%) disagree while 1 (1%) also strongly disagree with it. Also 15 (15%) of the respondents strongly agreed that Project-based learning fosters deeper understanding of biology concepts while 10 (10%) agreed to the statement and 3 (3%) disagree while 2 (2%) strongly disagreed. Item 4 also stated that 25 (25%) of the respondents strongly agreed that Regular assessments inform biology teachers’ instructional decisions 3 (3%) agree, 1 (1%) disagreed and 1 (1%) strongly disagreed. Also 20 (20%) of the respondents strongly agreed that Standardized tests accurately measure biology students’ knowledge while 5 (5%) agreed to the statement and 3 (3%) disagree while 2 (2%) strongly disagreed. Item 6 also stated that 20 (20%) of the respondents strongly agreed that Formative evaluations improve biology teaching practices while 5 (5%) agree, 3 (3%) disagreed and 2 (2%) strongly disagreed. Item 7 also show that Peer review enhances biology teachers’ assessment skills 25 (25%) strongly agreed to the statement while 3 (3%) agreed to it and 1 (1%) disagreed and 1 (1%) also strongly disagreed.
Research Question 3: How do current professional development strategies impact the quality of Biology education in Ilorin metropolis?
Table 4.3: Response of the Respondents
	S/N
	ITEMS
	SA
	A
	D
	SD

	1.
	Recognition programs motivate biology teachers to improve
	20
	5
	3
	2

	2.
	Autonomy in lesson planning boosts biology teachers’ job satisfaction
	25
	3
	1
	1

	3.
	Opportunities for professional growth increase biology teacher engagement
	15
	10
	3
	2

	4.
	Collaborative school culture supports biology teacher development
	25
	3
	1
	1

	5.
	Time constraints hinder biology teacher’s professional development 
	20
	5
	3
	2

	6.
	Access to resources limits biology teacher effectiveness
	20
	5
	3
	2


Source: Field Survey, 2024
Table 4.2 show that 20 (20%) strongly agree that Recognition programs motivate biology teachers to improve while 5 (5%) agree, 3 (3%) disagree and 2 (2%) strongly disagree with the statement. The survey also revealed that Autonomy in lesson planning boosts biology teachers’ job satisfaction by 25 (25%) who strongly agree with the variable while 3 (3%) agree and 1 (1%) disagree while 1 (1%) also strongly disagree with it. Also 15 (15%) of the respondents strongly agreed that Opportunities for professional growth increase biology teacher engagement while 10 (10%) agreed to the statement and 3 (3%) disagree while 2 (2%) strongly disagreed. Item 4 also stated that 25 (25%) of the respondents strongly agreed that Collaborative school culture supports biology teacher development 3 (3%) agree, 1 (1%) disagreed and 1 (1%) strongly disagreed. Also 20 (20%) of the respondents strongly agreed that Time constraints hinder biology teacher’s professional development while 5 (5%) agreed to the statement and 3 (3%) disagree while 2 (2%) strongly disagreed. Item 6 also stated that 20 (20%) of the respondents strongly agreed that Access to resources limits biology teacher effectiveness while 5 (5%) agree, 3 (3%) disagreed and 2 (2%) strongly disagreed.
Discussion of Results 
The results on Teacher Development are insightful and multi-faceted. They indicate that professional development  (CPD)  programs  are  not  just beneficial  but  transformative  for  teachers  in terms of both methodology and mindset.
Student-centered teaching strategies has recently been adopted in higher education institutions in response to calls for reforms to improve traditional teaching methods which is characterized by dissemination of instructor knowledge and relies on passive student listening. Such strategies would vary from moderate to extensively student-centered approaches which apply many active-learning pedagogies including consistent formative assessment and cooperative groups. Biology student score significantly higher grades and their views about biology and learning biology improved when extensively student-centered teaching strategies were applied.
Zales, (2020). Role-playing is a useful method for getting biology students involved in the learning process and explore realistic situations by interacting with other colleagues in the classroom, in order to develop experience and trial different strategies. Such a strategy could be adapted to the study of various cells, tissues, organs and organ systems to demonstrate how biological processes are interactive in reality. Replicable applications were made on the study of mitosis  and protein synthesis which had a positive effect on students understanding of underlying concepts. Such strategies could as well be adapted to learning several biological concepts and processes. Active learning techniques improved the understanding of genetics course material and improved medical students score by 3.0 points in a test of 50 points. Students’ focused learning and the development of deeper-learning teaching strategies improves retention of basic concepts and get a better understanding of complex biological processes and interactions.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
Summary
This study Investigation into Teacher’s Professional Development Strategies in Biology Education a Case Study of Ilorin Metropolis, Kwara State. The results showed that Teacher’s Professional Development Strategies in Biology Education enhance creativity, relate to students' cultural experiences, reduce costs, are accessible, and promote sustainability.
Conclusion
Teachers are important figures in any learning situation. The teacher serves as a guide or facilitator of the process. However, a great number of these teachers are not well equipped with teaching knowledge and skills for implementation.
Reasons for these experiences stem from lack of adequate preparation of the teachers on strategy during pre-service training and professional training programmes which are usually presented piecemeal and fragmented being unable to build the teacher’s capacity on teaching strategy (Jacquiline, 2020). Effective and longer professional development training progammes therefore, are needed in other to assist these teachers in building effective strategy skills to be used in the classroom.
Implications of the Study
Integration of teacher professional strategy to enhance learning outcomes, teacher training on effective instruction to maximize benefits, regular evaluation and update of video content to ensure relevance, encouraging student feedback to inform improvements.
Recommendations
Having studies ineptly the investigation of teacher professional development, the following are the recommendations:
1. Comprehensive professional development programmes should be designed to last at least 8weeks, to offer teachers basic knowledge of the nature of learning/teaching.
2. The process of designing and implementation of teaching strategy be thoroughly taught to teachers.
3. Step-by-step procedure for implementing lesson be modeled before the teachers during professional development programmes for imitation by the teachers.
4. Short time workshops in teaching method that do not have many impacts and should therefore, be replaced with in-service training programmes.
5. Supervision, evaluation and monitoring of the trained teachers should be carried out 8weeks after the training to ensure sustainability.
6. Students should be encouraged to learn how to ask questions and seek process of investigating the questions to find answers.
7. Biology laboratory practical should be process oriented rather than product oriented.
8. Support and coaching should be provided to teachers at the point of implementing teaching.
Limitations of the Study
In the course of this research work, some problems were encountered which particularly served as limiting factor for this work. This includes time constraint, financial problem, accessibility to limited resources, and attitude of the people i.e problem of personnel when information was been sourced for against all odds, this research work is still up to its objectives.


Suggestion for Further Studies
Further research should be conducted on.
1. Develop a comprehensive guide for teachers Professional Development Strategies in Biology Education.
2. Investigation into Teacher’s Professional Development Strategies in Biology Education a Case Study of Ilorin West Local Government area of Kwara State.
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QUESTIONNAIRE
KWARA STATE COLLEGE OF EDUCATION
P.M.B 1527, ILORIN
Dear Respondent,
The questionnaire was design to elicit information on the Investigation into Teacher’s Professional Development Strategies in Biology Education a Case Study of Ilorin Metropolis.
The questionnaire is for the purpose of collecting data for making useful suggestion that could lead to better solution to the problems.
The exercise is purely academic and as nothing, to do with your person please kindly complete the items of questionnaire as truly and accrete as you can, your suggestion will be treated confidentially.
Thanks.
                                               	Yours sincerely,


SECTION A (BIO-DATA)
School Name:…………………………………………………………………
Sex:				Female (   ) Female (   )
Sex of School: 		Single (    ) Mixture (    )
Section B:
	Please indicate the extent to which you are satisfied with the following items by ticking in any of the boxes represented as:
Strongly Agree		-	SA
Agree				-	A
Disagree			-	D
Strongly Disagreed	-	SD
	S/N
	ITEMS 
	SA
	A
	SD
	D

	1.
	Regular workshops enhance biology teachers’ subject matter knowledge
	
	
	
	

	2.
	Collaborative peer mentoring improves teaching practices
	
	
	
	

	3.
	School administrators provide adequate support for biology teacher development
	
	
	
	

	4.
	Online courses effectively address biology teachers’ training needs
	
	
	
	

	5.
	Coaching from experienced educators benefits biology teachers
	
	
	
	

	6.
	Incorporating real-world examples enhances biology instruction
	
	
	
	

	7.
	Inquiry-based learning strategies improve student engagement
	
	
	
	

	8.
	Technology integration aids biology teaching
	
	
	
	

	9.
	Differentiated instruction caters to diverse learning needs
	
	
	
	

	10.
	Project-based learning fosters deeper understanding of biology concepts
	
	
	
	

	11.
	Regular assessments inform biology teachers’ instructional decisions
	
	
	
	

	12.
	Standardized tests accurately measure biology students’ knowledge
	
	
	
	

	13.
	Formative evaluations improve biology teaching practices
	
	
	
	

	14.
	Peer review enhances biology teachers’ assessment skills
	
	
	
	

	15.
	Recognition programs motivate biology teachers to improve
	
	
	
	

	16.
	Autonomy in lesson planning boosts biology teachers’ job satisfaction
	
	
	
	

	17.
	Opportunities for professional growth increase biology teacher engagement
	
	
	
	

	18.
	Collaborative school culture supports biology teacher development
	
	
	
	

	19.
	Time constraints hinder biology teacher’s professional development 
	
	
	
	

	20.
	Access to resources limits biology teacher effectiveness
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