Strategies and Challenges in Strengthening Science Education Through Resource Improvisation in Secondary Schools: A Review

Abstract
The use of improvised instructional materials (IIM) in teaching natural and physical sciences in African schools has gained significance due to the challenges faced by science education, such as student disinterest and financial constraints. To evaluate the effectiveness of IIM in science education, a review of ten studies conducted between 2015 and 2023 was undertaken using Google Scholar and the ERIC database. The review found that IIM can be an effective and affordable alternative to traditional instructional materials, leading to improved student engagement, motivation, and learning outcomes in science subjects. However, the quality and reliability of IIM can vary, and further research is needed to determine the best practices for their use in science education. Inadequate classroom space, a lack of energy, and infrastructure have been identified as effective use factors that influence the successful use of instructional materials in education. This review highlights some of the difficulties encountered in obtaining educational resources in Africa, including inadequate infrastructure, limited access to technology, a lack of cultural relevancy, high expenses for educational materials, and a scarcity of educational resources. To address these challenges, modernizing instructional materials is crucial. Creating and using current instructional materials can significantly improve learning outcomes and student engagement. This includes incorporating multimedia lectures, engaging simulations, and virtual laboratories that provide students with practical experience. Enhancing science education through resource improvisation and the effective use of instructional materials is crucial for improving the quality of education in African schools.
Key words: Improvised instructional, instructional materials, inadequate infrastructure, Financial constraints, Student disinterest




[bookmark: _Toc148956158]

1. Introduction
[bookmark: _Toc148956159]Science education is an essential part of modern education, and it plays a vital role in developing critical thinking skills, problem-solving abilities, and preparing students for careers in science, technology, engineering, and mathematics (STEM). However, many schools face challenges in providing quality science education due to limited resources and outdated instructional materials. In this article, we will discuss strategies and challenges in enhancing science education through resource improvement and instructional material development.
1.1. Background a Review
1.1.1. Importance of using Improvised Instructional Materials 
 “The use of locally produced instructional materials in teaching and learning has many advantages” (1). “the use of improvisation in teaching makes the concept more practical and subsequently reduces abstractions. Again, they are cost effective, because they could be obtained from the local environment. They are generally very safe to use during demonstrations and experiments; it might not be capable of inflicting injuries, which means it could be hazard free. In addition, they serve as a motivation to learners as much as they participate in the activities during the production of the materials and also arouse learners’ interest. Moreover, the use of these materials minimizes concerns about breakage, repair and loss since they are readily available in the environment. It informs both students and teachers that alternatives for some of the conventional science teaching materials are possible. It also shows that people can do scientific experiments with the materials around them” (Mensah, 2015).
Furthermore (2)  indicated that “the use of indigenous local materials is definitely safer, cheaper and cultural-sensitive alternative to the use of commercial and factory produced chemicals. When teachers and students use improvised instructional materials, it could lead to the discovery of new knowledge, and students’ talents may be discovered”.
[bookmark: _GoBack] “Using improvised instructional materials assist teachers economically and may make students more interactive. Beyond these, it makes students make use of their intellectual ability in the process of teaching and learning” (3). “A very important opportunity of using improvised materials for experiments is that, it enables learners to participate fully in the actual construction of the apparatus and gives them more ideas about how such materials work. Again, improvised instructional materials bring home to the classroom, and clarify unfamiliar principles and concept of science to learners. More so, when teachers improvise instructional materials for teaching, teachers’ develop their potentials” (Mensah, 2015)..

Challenges in Instructional Material Implementation
Cultural and regional factors play a significant role in the implementation of instructional materials. These factors encompass a wide range of elements, including language, beliefs, values, customs, traditions, and educational systems specific to a particular culture or region. Understanding and considering these factors are crucial for effective instructional material implementation as they can greatly influence the reception, understanding, and engagement of learners.
Language is one of the most prominent cultural factors that impact instructional material implementation. The language used in instructional materials should align with the language proficiency of the target audience. In multilingual regions or culturally diverse classrooms, it is essential to provide materials in multiple languages to ensure inclusivity and accessibility. Additionally, cultural nuances and idiomatic expressions should be taken into account when translating or adapting instructional materials to different languages.
Beliefs and values prevalent in a culture or region also shape the implementation of instructional materials. Different cultures have varying perspectives on education, learning styles, and the role of teachers and students. For example, some cultures prioritize rote memorization and direct instruction, while others emphasize critical thinking and student-centered approaches. Instructional materials need to align with these beliefs and values to be effective. They should reflect cultural relevance, incorporate local examples and contexts, and respect cultural sensitivities.
Customs and traditions influence instructional material implementation by shaping the learning environment and practices. For instance, some cultures have specific rituals or protocols related to teaching and learning that need to be considered when designing instructional materials. Cultural customs may also impact the timing and scheduling of lessons or the use of certain teaching methods. Adapting instructional materials to accommodate these customs can enhance engagement and create a more inclusive learning experience.
The educational system within a particular culture or region also has a significant impact on 
Instructional material implementation. Each educational system has its own curriculum frameworks, standards, assessment practices, and pedagogical approaches. Instructional materials must align with these requirements to ensure they meet the educational goals and objectives set by the system. Additionally, the availability and accessibility of resources, such as technology or textbooks, may vary across different regions, which can affect the implementation of instructional materials.
Furthermore, cultural and regional factors influence the learning preferences of students. Some cultures value collaborative learning, while others prioritize individual work. Instructional materials should consider these preferences to promote engagement and maximize learning outcomes. Moreover, cultural factors can influence students' prior knowledge and experiences, which should be acknowledged and integrated into instructional materials to facilitate meaningful connections and enhance comprehension.
1.1.2. Types of Instructional Materials for Science Education
In science education, instructional materials play a crucial role in facilitating effective teaching and learning experiences. These materials are designed to support teachers in delivering content and engaging students in hands-on activities, experiments, and investigations. There are various types of instructional materials used in science education, each serving a specific purpose and catering to different learning styles. Here are some common types of instructional materials used in science education, along with examples and their respective authors:
1. Textbooks: Textbooks are one of the most widely used instructional materials in science education. They provide a comprehensive overview of scientific concepts, theories, and principles. Textbooks often include illustrations, diagrams, charts, and graphs to enhance understanding (4) .
2. Laboratory Manuals: Laboratory manuals provide step-by-step instructions for conducting experiments and investigations in the science laboratory. They often include safety guidelines, 
Equipment lists, procedures, data collection sheets, and analysis questions. (5).
3. Visual Aids: Visual aids are instructional materials that use visual elements such as images, diagrams, charts, and videos to enhance understanding and retention of scientific concepts. They can be used in the form of posters, charts, slideshows, or online multimedia resources.
 NASA: The National Aeronautics and Space Administration provides a wide range of visual aids, 
4. Models and Manipulative: Models and manipulative are physical objects or representations used to illustrate abstract scientific concepts. They provide a hands-on approach to learning and help students visualize complex ideas. 
5. Online Resources: With the advancement of technology, online resources have become increasingly popular in science education. These resources include websites, virtual labs, simulations, interactive games, and multimedia presentations. PhET Interactive Simulations: Developed by the University of Colorado Boulder.
1.1.3. Factors Influencing Effective Use of Instructional Materials
For the purpose of encouraging meaningful learning experiences and raising student accomplishment, the proper use of instructional materials is essential. Any tools, resources, or assistance used to promote teaching and learning in the classroom are referred to as instructional materials. Textbooks, workbooks, worksheets, multimedia resources, manipulative resources, technology-based resources, and other supplemental materials are examples of these items (6).
The efficient utilization of instructional materials in educational contexts is influenced by a number of factors. These variables may be divided into three primary categories: factors linked to teachers, factors related to students, and factors related to materials (7) .
1. Teacher-related factors
In order to properly use educational materials, teachers are essential. The way in which educational resources are used in the classroom is greatly influenced by their knowledge, abilities, attitudes, and beliefs. Some significant aspects of teaching include:
a) Pedagogical content knowledge: Teachers must have a thorough comprehension of the information they are instructing and know how to use the materials to effectively communicate it to the pupils. This entails being able to choose the proper resources, modify them to fit the requirements of various students, and incorporate them into lesson plans.
b) Familiarity with instructional materials: Teachers should be familiar with the instructional materials they are using to ensure they align with curriculum standards and learning objectives. They need to understand how to navigate and utilize these materials effectively to engage students in meaningful learning experiences.  
c) Professional development opportunities: For instructors to improve their knowledge and abilities in using instructional materials successfully, ongoing professional development is crucial. Teachers might learn fresh methods for integrating instructional resources into their lesson plans via conferences, seminars, training sessions, and cooperation with peers.
d) Attitudes and beliefs: Teachers' attitudes and convictions on the worth and potency of teaching resources might affect their readiness to employ them in the classroom. Positive attitudes towards educational resources might boost motivation and effort in efficiently utilizing them.
2. Student-related factors
The characteristics and needs of students also impact the effective use of instructional materials. Teachers must consider the following student-related factors:
a) Learning styles and preferences: There are several learning preferences and types among students, including visual, auditory, and kinesthetic learning. To promote the greatest possible level of engagement and understanding, instructional materials should address these various learning demands.
b) Prior knowledge and background: Students bring varying levels of prior knowledge and background experiences to the classroom. Instructional materials should be designed in a way that builds upon students' existing knowledge and connects new information to their prior understanding.
c) Motivation and interest: Engagement with educational materials may be influenced by a student's drive and enthusiasm in the subject. To keep students' interest and encourage active engagement, teachers should use materials that are pertinent, interesting, and engaging.
d) Special educational needs: When accessing instructional materials, special education students need more assistance and adjustments. To guarantee inclusivity and equitable learning opportunities for all students, educators should take accessible features, adjustments, or alternate resources into consideration.
3. Material-related factors
Some material-related issues include (8).the qualities of instructional materials themselves, which have an impact on how well they are used in the classroom.
a) Alignment with curriculum standards: The curricular standards and learning objectives should be reflected in the teaching materials. They should provide a logical and sequential overview of the necessary knowledge, abilities, and concepts.
b) Appropriateness for diverse learners: The inclusiveness and diversity of instructional resources should be prioritized in order to meet the requirements of all learners, including those with varying linguistic, cultural, and cognitive backgrounds. They must to provide different levels of difficulty and give a variety of access points for comprehension.
c) Technological compatibility: Instructional materials must be compatible with a range of technical platforms and devices due to the growing use of technology in education. This Guarantees that digital materials are seamlessly included into the teaching and learning processes
1.2. Conceptual Framework
1.2.1. Resource Improvisation
Finding innovative ways to get around resource constraints in scientific teaching is known as resource improvisation. This may entail using low-cost resources, repurposing already-existing materials, or using technology to improve educational experiences. This review seeks to equip teachers to maximize the use of available resources by presenting techniques for resource improvisation.
1.2.2. Instructional Materials
Instructional material refers to any resources or tools that are used to support teaching and learning activities (9). These materials are designed to facilitate the acquisition of knowledge, skills, and understanding in a specific subject or topic. They can take various forms, including textbooks, workbooks, worksheets, multimedia presentations, videos, audio recordings, simulations, manipulative, and online resources.
The use of instructional materials is crucial for efficient teaching and learning. The significance of modern teaching resources that are in line with current scientific understanding and pedagogical techniques will be covered in this review. It will investigate methods for creating and implementing educational resources that motivate students and encourage active learning.
1.3. Benefits and Limitations of Resource Improvisation
Resource improvisation in science education refers to the ability of educators to adapt and make use of available resources in order to enhance the learning experience for students. This approach recognizes that not all schools or classrooms have access to the same level of resources, and therefore encourages teachers to be creative and innovative in their teaching methods. While resource improvisation can offer several benefits, it also has its limitations. In this comprehensive response, we will explore both the benefits and limitations of resource improvisation in science education (10).
1.3.1. Benefits of Resource Improvisation in Science Education
In this category, some educators face preparation-phase teaching Benefits relating to motivation and skills as well as an implementation-phase Benefits linked to their pedagogical knowledge.
Intrinsic Benefits of Resource Improvisation in Science Education
Resource improvisation in science education refers to the creative and flexible use of available resources to teach science concepts and skills. This approach has several intrinsic benefits for both students and teachers (11) .
1. Develops Critical Thinking Skills: Resource improvisation encourages students to think critically and creatively, as they learn to use available resources to solve problems and answer questions. This skill is essential in science, as it enables students to analyze data, evaluate evidence, and draw conclusions.
2. Enhances Scientific Literacy: By using real-world resources to teach science concepts, resource improvisation helps students develop a deeper understanding of scientific principles and their practical applications. This can lead to a more scientifically literate population, better equipped to make informed decisions about the world around them.
3. Fosters Collaboration and Communication: Resource improvisation often requires students to work in teams to find and use resources, which helps develop their collaboration and communication skills (12).These skills are essential for success in many areas of life, including science.
4. Promotes Active Learning: Resource improvisation encourages active learning, as students are engaged in hands-on activities and experiments that require them to think, experiment, and solve problems. This approach can help students retain information better and develop a deeper understanding of scientific concepts.
5. Increases Engagement and Motivation: By using real-world resources to teach science, resource improvisation can increase student engagement and motivation. Students are more likely to be interested in learning about science when they can see its practical applications and relevance to their lives. (13)  and Many science educators have been motivated for the willingness to improvise science education equipment for their lessons 14-15.
6. Cultivates Creativity: Resource improvisation nurtures creativity in both educators and students. Teachers who are skilled at improvising with resources can inspire their students to think creatively and find innovative solutions to problems. By encouraging students to explore different ways of using materials, resource improvisation helps develop their creative thinking skills, which are valuable in scientific inquiry and problem-solving (16) .
Extrinsic Benefits of Resource Improvisation in Science Education
In addition to the intrinsic benefits, resource improvisation in science education has several extrinsic benefits for students, teachers, and society as a whole (17).
1. Cost-Effective: Resource improvisation is a cost-effective way to teach science, as it uses available resources rather than expensive equipment or materials. This can be especially beneficial for schools with limited budgets.
2. Access to Real-World Resources: Resource improvisation provides students with access to real-world resources, such as local ecosystems, community organizations, and industry partners. This can help students gain a more accurate understanding of scientific principles and their practical applications.
3. Community Engagement: Resource improvisation can engage the community in science education, as local organizations and industry partners can provide resources and expertise to support student learning. This can help build a more scientifically literate community and promote the value of science education.
4. Prepares Students for the Workforce: Resource improvisation can prepare students for the workforce by teaching them to think creatively, solve problems, and work collaboratively. These skills are essential for success in many careers, including science, technology, engineering, and mathematics (STEM).
5. Promotes Social Responsibility: By using real-world resources to teach science, resource improvisation can promote social responsibility and environmental sustainability. Students can learn about the impact of human activities on the environment and develop the skills and knowledge needed to address these challenges.
6. Equitable Access to Learning: One of the key advantages of resource improvisation is that it allows educators to provide quality science education even in resource-constrained settings. By making use of readily available and affordable materials, teachers can ensure that all students 
have access to engaging and meaningful learning experiences. This approach promotes equity in education by reducing the dependence on expensive resources or technologies (18) .
7. Enhanced Engagement: Resource improvisation allows educators to create a more engaging learning environment by utilizing a variety of materials and tools. This can include using everyday objects as teaching aids or incorporating technology such as smartphones or tablets into lessons. By making use of diverse resources, students are more likely to be actively involved in their learning process, leading to increased engagement and motivation (19) .
Limitations of Resource Improvisation in Science Education:
Resource improvisation in science education refers to the ability of teachers to adapt and make use of available resources in order to enhance the learning experience for students. While resource improvisation can be a valuable approach, it is important to recognize that there are both intrinsic and extrinsic limitations associated with this practice.
Intrinsic Limitations
1. Lack of Standardization: Resource improvisation can lead to variations in teaching methods and materials across different classrooms or schools. While this flexibility can be beneficial, it may also result in inconsistencies in the quality and depth of learning experiences for students. 
Standardized resources often provide a common foundation for instruction, ensuring that all students receive a similar level of education (20) .
2. Limited availability of Resources: In some cases, educators may face challenges in finding suitable resources for improvisation. This can be particularly true for schools located in economically disadvantaged areas or regions with limited access to educational materials. The lack of necessary resources may hinder the effectiveness of resource improvisation as teachers struggle to find appropriate alternatives (21) 
3. Time Constraints: Resource improvisation requires additional time and effort from educators to identify, adapt, and incorporate materials into their lessons. This can be a significant challenge for teachers who already have heavy workloads or limited preparation time. The need for extensive planning and preparation may limit the extent to which resource improvisation can be effectively implemented in practice (21) .
4. Teacher Competence and Training: Resource improvisation relies heavily on the skills and creativity of educators. Teachers need to possess a deep understanding of scientific concepts and pedagogical strategies to effectively improvise with resources. However, not all teachers may have the necessary training or experience to engage in resource improvisation, which can limit its potential impact on student learning (18).
5. Assessment Challenges: Resource improvisation can pose challenges when it comes to assessing student learning outcomes. Since improvised resources may vary across classrooms, it can be difficult to establish consistent assessment criteria or compare student performance. This can make it challenging for educators to evaluate the effectiveness of their teaching methods or provide meaningful feedback to students (22) .
Extrinsic Limitations:
1. Curriculum Constraints: Extrinsic limitations of resource improvisation in science education can arise from curriculum constraints imposed by educational authorities or standardized testing requirements. These constraints may prioritize content coverage over hands-on learning experiences, limiting the opportunities for teachers to improvise with resources. The pressure to adhere strictly to a predetermined curriculum can restrict creativity and innovation in teaching practices.
2. Administrative Support: The level of administrative support provided to teachers can significantly impact their ability to engage in resource improvisation. Lack of support from school administrators, such as limited funding for resources or insufficient time allocated for professional development, can hinder teachers' capacity to effectively improvise and enhance science education. Adequate administrative support is crucial for creating an environment that encourages resource improvisation.
3. Infrastructure Limitations: Extrinsic limitations can also stem from infrastructure constraints within educational institutions. Insufficient laboratory facilities, limited access to technology, or overcrowded classrooms can impede teachers' ability to implement resource improvisation strategies effectively. Without the necessary infrastructure, teachers may struggle to provide students with hands-on experiences and hinder their ability to fully engage in scientific inquiry.
1.4. Theoretical Foundations of Resource Improvisation
Theoretical foundations for analyzing instructional materials' impact refer to the underlying principles, theories, and frameworks that guide the examination and evaluation of educational resources and materials in terms of their effectiveness and influence on student learning outcomes. These foundations provide a conceptual framework for researchers, educators, and policymakers to understand and assess the impact of instructional materials on teaching and learning processes.
1.4.1. The cognitive theory of multimedia learning
The cognitive theory of multimedia learning is a theoretical framework that seeks to explain how individuals process and learn information presented in multimedia formats. Developed by Richard Mayer. According to the cognitive theory of multimedia learning, individuals have limited cognitive resources, and learning is most effective when these resources are allocated efficiently. The theory proposes several principles that guide the design and presentation of multimedia materials to optimize learning outcomes.
One of the key principles is the multimedia principle, which suggests that people learn better from words and pictures than from words alone. This is because presenting information in multiple modalities (e.g., text, images, audio) allows learners to process information through both visual and auditory channels, leading to deeper encoding and better retention. Research has shown that multimedia presentations that combine relevant visuals with spoken or written explanations can improve comprehension and recall compared to text-only presentations.
Another important principle is the coherence principle, which emphasizes the importance of minimizing extraneous or irrelevant information in multimedia materials. According to this principle, learners can become overloaded with unnecessary cognitive processing if they are presented with extraneous visuals or text that does not contribute to the main message. By removing irrelevant elements and focusing on essential content, instructional designers can reduce cognitive load and enhance learning.
The modality principle is another key aspect of the cognitive theory of multimedia learning. This principle suggests that information should be presented in the modality that best matches its nature. For example, complex visual information may be better understood when presented as animations or diagrams rather than as written text. Similarly, verbal explanations may be more effective when presented as spoken narration rather than as on-screen text. By aligning the modality of presentation with the nature of the information being conveyed, learners can process and integrate the information more effectively.
This theory suggests that individuals learn more effectively when information is presented in both visual and auditory formats rather than through a single modality. According to this theory, instructional materials that integrate text, images, audio, and video elements can enhance learning by engaging multiple sensory channels and facilitating the construction of mental representations (23).
1.4.2. The socio-cultural theory of learning
The socio-cultural theory of learning, also known as social constructivism is a theoretical framework that emphasizes the role of social interaction and cultural context in the process of learning and development. This theory was developed by the renowned psychologist Lev Vygotsky in the early 20th century.
Learning is a social activity that takes place through interactions with others. He believed that individuals acquire knowledge and skills by engaging in meaningful activities within their cultural and social environment. In this theory, learning is seen as a collaborative process where learners actively participate in constructing their understanding of the world (24) .
One of the key concepts in socio-cultural theory is the zone of proximal development (ZPD). The ZPD refers to the gap between what a learner can do independently and what they can achieve with guidance and support from more knowledgeable others. Vygotsky argued that learning occurs most effectively when learners are challenged to reach just beyond their current level of competence, with the assistance of a more knowledgeable peer or adult.
Another important concept in socio-cultural theory is scaffolding. Scaffolding refers to the support provided by a more knowledgeable person to help learners bridge the gap between their current abilities and their potential abilities. This support can take various forms, such as modeling, questioning, providing feedback, or breaking down complex tasks into smaller steps. Through scaffolding, learners gradually internalize and master new skills and knowledge.
Vygotsky also emphasized the role of language in learning and development. He believed that language plays a crucial role in mediating cognitive processes. Language allows individuals to communicate with others, express their thoughts and ideas, and internalize knowledge. According to Vygotsky, language serves as a tool for thinking and enables learners to regulate their own cognitive processes.
Furthermore, socio-cultural theory highlights the importance of cultural tools and artifacts in learning. Cultural tools refer to the physical and symbolic resources that are available within a particular culture, such as writing systems, calculators, or computers. These tools shape the way individuals think and learn, and they are passed on from one generation to another through social interactions.
1.4.3. Constructivist theory of learning
Constructivist theory of learning is an educational philosophy that emphasizes the active role of learners in constructing their own understanding and knowledge. It suggests that learning is a process of actively building meaning and making sense of new information based on prior knowledge and experiences.
At its core, constructivism views learning as a social and interactive process where learners actively engage with their environment to construct their own understanding. This theory rejects the notion that knowledge is simply transmitted from teacher to student, but rather emphasizes the importance of learners' active involvement in the learning process.
According to constructivist theory, learners are not passive recipients of information but rather active participants in constructing their own knowledge. They do this by connecting new information to their existing knowledge and experiences, organizing and restructuring their mental representations, and reflecting on their learning experiences.
One key concept in constructivism is the idea of scaffolding. Scaffolding refers to the support provided by teachers or more knowledgeable peers to help learners build their understanding. This support can take various forms, such as modeling, questioning, providing feedback, or breaking down complex tasks into smaller steps. The goal of scaffolding is to gradually transfer responsibility for learning from the teacher to the learner, allowing them to become independent thinkers and problem solvers.
Another important aspect of constructivist theory is the idea of authentic learning experiences. Constructivists argue that learning should be situated in real-world contexts that are meaningful and relevant to learners. This can involve engaging students in hands-on activities, problem-solving tasks, inquiry-based or collaborative projects that mirror real-life situations. By doing so, learners are able to make connections between what they are learning and how it can be applied in practical settings. Teachers can design instructive materials and meaningful learning experiences that adhere to constructivist principles by improvising with resources designing lessons (25).
Constructivism also highlights the role of reflection in the learning process. Learners are encouraged to reflect on their own thinking and learning strategies, as well as on the social and cultural contexts in which they are situated. Reflection allows learners to make sense of their experiences, identify misconceptions, and develop metacognitive skills that enable them to monitor and regulate their own learning.
It is important to note that constructivist theory does not advocate for a completely student-centered approach where teachers have no role. Instead, it recognizes the importance of guidance and supports from knowledgeable others. Teachers play a crucial role in creating a supportive learning environment, designing meaningful learning tasks, and facilitating students' construction of knowledge.
1.5. [bookmark: _Toc148956163]Statement of Problem
[bookmark: _Toc148956164]The issue of students' low performance in science on internal and external examinations has not been resolved despite all the efforts taken to promote good teaching and learning of the subject at the secondary school level in Africa (26). Numerous reasons, including the absence and underutilization of instructional tools for the teaching and learning of science courses in secondary schools in Africa, have been identified as contributing to this high failure rate. How much do science instructors have access to and use instructional materials and improvised material when teaching and studying science? This is the study's problem.
The researcher is therefore prepared to look at the Strategies and Challenge usage instructional materials and improvised material for Science instruction in a secondary schools in Africa. 
1.6. Research Aim and Objectives
The research aims to explore various strategies and challenges associated with improving science education by utilizing resource improvisation and instructional materials.
Objective 
· To investigate the knowledge and perceptions teachers and students  on the use of 
Improvised instructional materials.
· To examine the challenges in accessing instructional materials. 
· To determine the factors Influencing  Effective Use of Instructional Materials
1.7. [bookmark: _Toc148956165]Scope and Significance of a Review
This review's focus covers a broad variety of subjects relating to teaching science, resource innovation, and instructional materials. It goes in-depth on the methods used to improve scientific education, such as making use of the resources at hand and creating useful teaching tools. The analysis looks at the difficulties instructors have using these tactics and offers some potential answers.
The scope also includes diverse educational environments, including the Secondary schools in the continent, as well as educational levels ranging from secondary school to higher education. It looks at how instructional materials and resource improvisation might be modified to match the unique demands of various educational situations.
1.8. [bookmark: _Toc148956166]Significance
Enhancing scientific education is crucial for a number of reasons. Understanding the natural world, developing critical thinking abilities, advancing scientific literacy, and preparing students for professions in STEM (Science, Technology, Engineering, and Mathematics) disciplines are all made possible by science. 
In this review, resource improvisation is a crucial topic that is covered. Numerous educational institutions struggle with a lack of finance and access to cutting-edge resources. In order to have the most possible influence on students' learning experiences, instructors should experiment with different improve techniques. The importance of resource improvisation as a way to get around resource limitations and improve scientific teaching is highlighted in this paper.
In science education, instructional tools are also quite important. The use of well-designed materials may engage students, increase conceptual comprehension, allow for hands-on learning experiences, and offer possibilities for inquiry-based learning. This evaluation emphasizes the need of creating instructional materials of the highest caliber that adhere to curricular requirements and take different learning styles and abilities into account.
2. [bookmark: _Toc148956167]Methods
I intend to compile and categories findings that address resource improvisation and instructional materials at the secondary school level in the first section of this article. The reviewer examines earlier study findings from other researchers to increase their significance. in order to accomplish this. Research on strategies and challenge for enhancing science education through resource improvisation and instructional materials in secondary schools is conducted through online study of the Google Scholar and ERIC databases. When results were reviewed, inclusion and exclusion methods were utilized to weed out studies that didn't meet the research inclusion requirements for secondary school. Results were first filtered for Resource Improvisation and Instructional Materials.
[bookmark: _Toc148956168] A total of forty (40) studies were looked into and examined. Studies that did not suit the title were excluded from the database, totally 7 (seven). Additionally, 6(six) research were deleted for being outdated (out of scope) and 17(seventeen) studies conducted on college and elementary school pupils were rejected. As a result.10 (ten) studies were approved to be analyzed in this review because they comprised some of the factors that affect students toward science.
3. [bookmark: _Toc148956184]FINDINGS
The first objective is to investigate the knowledge and perceptions of teachers and students on the use of Improvised instructional materials. To understand the knowledge and perceptions of teachers and students on the use of improvised instructional materials, a study was conducted in Africa. This review was obtained from ten journals and reviews. 
The results of the studies showed that most teachers and students had positive perceptions of the use of improvised instructional materials. Most teachers said these materials helped to increase student engagement and motivation, and provided opportunities for students to develop creative and critical thinking skills (27). Students reported that they enjoyed using the improvised materials and found them to be more interesting and engaging than convectional materials.
Teachers used creativity in the creation and adaptation of instructional materials to meet the requirements of their particular teaching goals. Learning became more relevant and contextualized as a result of their continuous integration of these materials into their sessions (28).
However, from few teachers and students the study also identified some challenges associated with the use of improvised instructional materials. It is time consuming and effort to prepare and integrate these materials into their teaching and learning, and that they sometimes struggled to find suitable materials and they are not effective as the standardized one. Students reported that they sometimes found it difficult to understand how to use the improvised materials effectively.
Despite these challenges, the study found that the use of improvised instructional materials was generally perceived as a valuable and effective practice by both teachers and students. Generally these materials have the potential to provide a more inclusive and engaging learning environment, particularly for students who may struggle with traditional teaching methods.
The second objective challenges to access instructional materials is a critical factor in the education sector, it has direct impacts on the quality of learning and the achievement of students. However, in many African countries, accessing instructional materials remains a major challenge. This review highlights some of the challenges faced in accessing instructional materials in Africa from most respondents was ,Inadequate infrastructure, human resource, Limited access to technology, Lack of relevance and cultural appropriateness, High costs of instructional materials, Limited availability of instructional materials. (29) . 
The lack of readily available educational resources in Africa is one of the major obstacles to access instructional material is Due to a lack of budget, infrastructure, and human resources, in many schools especially those in rural regions, do not have access to textbooks, a computer, teaching aids and other teaching –learning materials (30).
Most respondents said High costs of instructional materials are another factor to access instructional materials even it is available, the material is too expensive for many students and institutions to afford. Particularly in low-income family, the cost of textbooks, workbooks, and other resources can be a considerable hardship for families and schools, and according to (29) (20%) of family's annual income account for the cost of textbooks and other educational material is Almost all respondents put the third and basic factor is limited access to technology. 
 Educational resources in Africa are restricted access to technology. Lack of access to computers, tablets, and digital technology in many secondary schools and communities might restrict the availability of digital teaching resources. Only one in ten African children have access to a computer (31).
Most school managers and teachers responded that inadequate infrastructure and human resources are other factor. Many secondary schools lack the equipment needed to enable the use of educational resources, including libraries, pedagogical center, computer laboratories, and internet connectivity. In addition, most teachers lack skill or experience needed to use and manage educational resources efficiently. 
The third objective is to determine the factors Influencing effective Use of Instructional Materials. According to most respondents effective utilization of instructional materials influenced by factors the design and quality of the materials, accessibility and adaptability, teacher knowledge and pedagogical approach, student engagement and interactivity, technological integration. By considering these factors, educators can select and utilize instructional materials that optimize student learning outcomes.. Additionally, for successful teaching and learning, there must be access to textbooks, instructional aids, technological resources, and other learning materials. Although many African schools struggle with inadequate or out-of-date resources, this can have a detrimental influence on how well instructional materials are used (32) .
The effectiveness of using instructional materials is significantly influenced by the knowledge and skills of teachers. Therefore most teachers respond they do not have knowledge and skills to effectively integrate the instructional resources into teaching and learning practices.so teachers must take proper training. Teachers who had been trained in the proper use of instructional resources had more successful teaching methods than those who hadn’t. (33).
Most educational leaders and teachers respond effective teaching and learning depend on the curriculum's congruence with the instructional resources. The aims, content, and pedagogical strategies of the curriculum should all be reflected in the design of the instructional materials. Teachers may successfully employ instructional resources to assist student learning and achieve the targeted learning outcomes when they are in line with the curriculum. In addition to this the instructional materials should be relevance to the student’s cultural context and everyday life experience. Curriculum alignment is crucial for optimizing the usage of instructional resources (34) .
According to the views of the reviewer there is a lack of awareness: among teachers on the effective use of improvised instructional materials, and the potential benefits they offer. 
Limited financial resources: many schools in Africa lack the financial resources to purchase traditional instructional materials, leaving teachers with no option but to rely on improvised materials.
Technology integration: The use of technology can enhance the effectiveness of improvised instructional materials, particularly in rural areas with limited infrastructure.
Teacher training and support: Teachers need to be trained on the effective use of improvised instructional materials to enhance teaching and learning.
3.1. Strategies for Enhancing Science Education:
1. Modernizing Instructional Materials: Creating and using current instructional materials can improve learning results and student engagement. This includes multimedia lectures, engaging simulations, and virtual laboratories that provide students practical experience.
2. Professional Development for Teachers: Providing teachers with continuing professional development opportunities will help them keep up to date on new technology and pedagogical approaches that they can use in their science classrooms.
3. Business Partner Collaboration: Working with business partners may provide schools access to tools, knowledge, and resources that they might not otherwise have. Internships, mentoring initiatives, and guest lectures by experts in the industry might all fall under this category.
4. Project-Based Learning: Promoting project-based learning can help students improve their ability to collaborate, think critically, and solve problems.This method entails giving students actual challenges to work on in small groups so they may understand scientific principles while resolving a real-world problem.
5. Incorporating Technology: Using technology in scientific lectures can improve learning results and student engagement. This might involve utilizing computer programs, internet tools, and instructional games to impart scientific ideas.
4. [bookmark: _Toc148956185]Conclusion 
Enhancing science education through resource improvisation and the effective use of instructional materials is crucial for improving the quality of education in African schools. This review presents several key findings related to the knowledge and perceptions of teachers and students, challenges in accessing instructional materials, and factors influencing their effective use.
Knowledge and Perceptions
Most teachers and students in Africa have positive perceptions of improvised instructional materials. These materials have the potential to increase student engagement, motivation, and critical thinking skills. However, challenges, including the time and effort required for preparation and difficulties in finding suitable materials, were also identified.
Challenges in Accessing Instructional Materials:
Challenges in accessing instructional materials remain a significant issue in many African countries. Insufficient infrastructure, limited access to technology, high costs, and a lack of relevance and cultural appropriateness were identified as major obstacles.
Factors Influencing Effective Use
Effective utilization of instructional materials is influenced by several factors, including the design and quality of materials, accessibility, teacher knowledge, student engagement, and technological integration. Teacher knowledge and skills are crucial for the successful integration of instructional resources. Teacher training is essential to enhance their ability to use these resources effectively.
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