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Abstract
The abstract nature of respiratory physiology, combined with limited hands-on experiences
and interactive learning opportunities, impedes students' understanding and retention of
crucial concepts. Furthermore, the inadequate access to high-quality instructional materials
exacerbates the issue, leaving students without sufficient resources to supplement their
classroom learning. This study therefore determined the effects of standardised and
improvised instructional materials on the academic achievement of Senior Secondary School
Biology students in respiratory system topics in Oyo town, Nigeria. This study was guided by
11 hypotheses. The study was also grounded on constructivist and cognitive theories and
adopted the pretest-posttest quasi experimental research design of 3x2 factorial matrix. The
study population consisted of 13,716 senior secondary school students in the Oyo town. The
purposive sampling technique was employed to select three intact classes of 149 SSS 11
students. Biology Achievement Test (BAT) (KR20 =0.8) was used as instrument for data
collection. The data were analysed using ANCOVA at a significant level of 0.05. Result from
the findings showed [F(1;144) = 46.627; P-value < 0 .05], significant effects of improvised
instructional materials on academic achievement of Senior Secondary School Biology
students in respiratory system [F(1;144) = 50.939; P-value < 0. 05], significant effects of
standardised instructional materials on academic achievement of Senior Secondary School
Biology students in respiratory system [F(1;144) =1.448; P >0.05], significant effect of
conventional method on academic achievement of Senior Secondary School Biology students
in respiratory system [F(1;144) =3.034; P- value >0.05], no significant effects of gender on
academic achievement of Senior Secondary School Biology students in respiratory system
and [F(1;134) = 0.620; p> 0.05] ], no significant effects of improvised instructional materials,
standardised instructional materials and gender on academic achievement of Senior
Secondary School Biology students in respiratory system. Additionally, the absence of
significant gender differences suggests that both male and female students benefited equally
from the instructional approaches employed. These results underscore the importance of
integrating diverse instructional strategies to improve learning environments in science
education. The study offered practical implications for educators, curriculum developers, and
teacher training programmes, emphasising the need for a blended approach that combines
standardized and improvised resources to improve educational outcomes.
Keywords: Instructional Materials, Respiratory System, Academic Achievement in Biology,
Gender differential

Word count: 296
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Chapter One
Introduction

1.1 Background to the Study

Academic achievement is a multi-dimensional, critical aspect of the entire educational terrain

that embodies the experience, knowledge gained, and even the skills developed in students

throughout an academic career. Assessment of academic achievement mostly revolves around

measurement regarding performance in various subjects, examinations, assignments, and

other related activities to education. Viewed as an asset, the academic achievement of

students allows for both the effectiveness of instructional materials and teaching methods and

individual success to be measured. Academic achievement is not solely about test scores; it

also involves practical applications of knowledge, critical thinking, and solving problems.

Teachers and policy makers willing to raise standards in regard to increasing the quality of

education should have a broader understanding of those variables that influence academic

achievement1.

Biology forms the basis for the understanding of life and the different processes that occur

around it, from the studies of living organisms concerning their structure, function, growth,

evolution, and interaction with the environment2. Biology studies in detail the intricate

machinery operating at a variety of levels of organization that control life-from the molecular

and cellular to ecological and global dimensions. This multivariate approach enables the

biologist to search for an explanation of the diversification and unity of life and allows a

glimpse of how life is intricate and interconnected3. Indeed, biology has changed

substantially over centuries due to scientific discovery and the development of technology,

along with integration across disciplines. From the early observations of naturalists to the

modern instruments of molecular biology and genomics, the field has continued to expand its
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purview as new layers of insight into the mechanisms of life were uncovered. Biology as a

concept is in flux, always changing character, while reflecting the evolution of scientific

inquiry and the search for knowledge about the natural world.

The basic principles and theories of biology provide a foundation to which the subject is

hinged, establishing the frameworks with which the organization and interpretation of

biological phenomena are carried out4. The relationship between structure and function, cell

theory, and evolution by means of natural selection are some of the concepts guiding research

in various ways; it joins different sub-disciplines together in their quest to unravel life.

Moreover, biology serves as an integrative science in that principles from chemistry, physics,

mathematics, and other fields are employed to study and solve complex biological

phenomena and issues. The significance of biology in Nigerian education goes beyond

classroom teaching into critical thinking skills development in students and an understanding

of the natural world, which are crucial for both academic and professional lives.

The study of biology encompasses the fundamental branches of national curricula that have

equipped students with the insightful abilities to explore life's wonders at various scales,

from cellular life to ecosystems. Students grasp the problems in ecology and biological

diversity through studying biology, whereby they are able to establish a critical judgment on

the principles that govern life: the structure, function, and interaction with the environment of

living organisms. The knowledge of biology education provides basic skills for scientific

literacy, and scientific literacy acquires more importance as the society develops

technologically and becomes more complex. Core competencies in the realm of scientific

investigation include critical reasoning, hypothesis testing, data analysis, observation, and the
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like that the students would be able to develop through active involvement in investigative

projects, fieldwork, and experiments4.

These skills not only enhance their understanding of biological knowledge but also allow

them to apply judgment to evidence, make decisions, and provide relevant contributions to

scientific debate and concerns in society5. Biology thus helps in making interconnections in

other disciplines as well, thereby relating the life sciences to medicine, agriculture,

environmental conservation, and biotechnology. Students review, through interdisciplinary

approaches, how biology and its concepts are connected in relevance to the world around us

and understand the role biological studies can play in determining urgent solutions for current

global challenges on environment sustainability, disease prevention and food security6.

This interdisciplinary approach will not only enhance the academic learning of students but

also eventually prepare them with the skills needed for a diverse range of career paths and

lifelong learning opportunities in an increasingly interconnected world. Biology education

promotes better understanding of health and wellness that would enable students to make

more informed decisions about their health and lifestyle. In research on human anatomy,

physiology, nutrition, and prevention of diseases, students are able to grasp in-depth

knowledge of the human body and factors affecting health outcomes. It forms the basis for

life skills concerning health literacy, self-care practices, and disease prevention strategies

important in ensuring well-being for individuals and communities within the diverse socio-

cultural context of Nigeria7.

Applications of Biology extend beyond the bench into every aspect of human existence and

will continue to shape our view on biotechnology, agriculture, health, and ecology, among

others. Innovation and decision-making in medicine, natural conservation, genetic
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engineering, and biomedical research all have their basis in biological knowledge. Moreover,

Biology is in the vanguard in dealing with global challenges on changing climates, lost

biodiversity, and emergent infectious diseases, which also requires informed scientific

inquiry and interdisciplinary collaboration8.

One of the topics included in the curriculum under Biology is on the respiratory system. The

Biology of respiration forms one of the major aspects of the field, where it offers in-depth

details about the different mechanisms that help in sustaining life. The respiratory system

provides the path for the exchange of gases between the organisms and the environment,

through which organisms take in oxygen, used by many in cellular respiration, and expel

carbon dioxide, a product of metabolism. This basic function forms the basis for aerobic

metabolism, describing how organisms achieve energy from nutrients and, hence, power

cellular activities essential to their maintenance and growth.

The respiratory system is an attractive point of focus in understanding how anatomical

structure interrelates with physiological function and interaction with the environment in

biological studies. It is anatomically a very complicated system of organs like lungs, bronchi,

trachea, diaphragm, and associated structures. It does so from an anatomical perspective.

Thus, with such detailed anatomical studies on the structural adaptations and functional

specialisation of respiratory organs, one can gain a deep insight into morphological features

associated with gas exchange, airways' maintenance and respiratory defense mechanisms8.

The respiratory system opens a gate to researching wider physiological concepts, including

the transport of gases, pulmonary ventilation, acid-base balance and regulation of breathing.

In this, the amazing efficiency and adaptability of respiratory processes to changed

conditions-both of the environment and physiological demands-are explored by students
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through principles of gas diffusion, partial pressures, and oxygen-hemoglobin dissociation

curves that unveil the mechanisms underlying gas exchange at the alveolar-capillary interface.

This research, however, crosses the borders of anatomy and physiological studies into a

complex, most intellectually rewarding interaction between respiratory health, disease, and

the environment9. The deeper development of pathophysiological mechanisms in specific

respiratory disorders, such as asthma, COPD, pneumonia, and respiratory infections, helps

students develop a rounded appreciation of how environmental pollutants, tobacco smoke,

and life styles may affect respiratory health outcomes10.

Besides the purely biological importance of the respiratory system, knowledge in this subject

area is of practical importance to a variety of disciplines, such as public health, sports

physiology, environmental science, and medicine. The application of respiratory physiology

and pathology enables decision-making and drives innovation in healthcare and

environmental protection, workplace safety initiatives-from diagnostic techniques and

therapeutic interventions in the clinical setting through air quality monitoring to occupational

health assessments. In short, the respiratory system is a subject in the study of Biology that is

interesting and complex because one may look into it from various interdisciplinary,

anatomical, physiological, and pathological viewpoints. The students learn not only

principles of biology but also find valuable insight into the dynamic relationship between

living things and their environment, while studying the complexities of respiratory anatomy,

function, and health that enriches an all-rounded appreciation of life's wonders and the fragile

balance that supports it11.

In Nigeria, the poor performance of students in Biology remains an issue of concern in topics

involving the respiratory system. Studies and assessment have reinstated issues faced by
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students regarding understanding and performance in biology examinations in specific topics

touching on the respiratory system. This is evident from the 2022 WAEC report, which

compared the performance of students in Nigeria in aspects of biology; the average scores

realized for the questions related to the respiratory system were far lower compared to other

sections in the biology curriculum. This situation shows that the difficulty faced by students

is not isolated but rather is a common problem that is prevalent among students regarding the

intricacies of respiratory physiology and anatomy, an integral part of biological education.

Poor performance in the respiratory system topics among Nigerian students emanates from a

set of factors. First, during the learning process, the students have to face significant

challenges; the nature of respiratory physiology is abstract, and it can be better

comprehended by students who have access to a range of good instructional materials and

laboratory facilities. One of such studies pointed out that because of a lack of laboratory

facilities and instructional materials in the majority of schools in Nigeria, especially those in

rural areas, students cannot demonstrate their practical understanding about the structure and

functions of the respiratory system to develop manipulative skills12. Secondly, teaching

modes and instructional approaches vary significantly within different schools operating in

Nigeria. Other noticeable distinctions include student-centered learning and inquiry-based

learning.

Contrary to that, most systems of education still extensively employ obsolete, inefficient

lecture formats where rote memorisation of topics is encouraged over the development of

critical thinking and problem-solving skills. Because of this discrepancy in the way teaching

is carried out, there is inequality between students in terms of receiving effective teaching

methods; this may lead to such students performing poorly in topics related to the respiratory
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system or any other area of Biology13. Instructional materials are those which augment the

teaching-learning process in any educational setting and include several materials and tools

to be able to do so. There is a long list of types, including textbooks, multimedia equipment

presentations, laboratory, digital resources, and manipulative that educators can use within

the classroom setting to engage students in active learning, illustrate concepts, and present

information14. Literature has pointed out that the range of learning materials promotes more

adequate comprehension and memorization of content, enhancing interest and decreasing the

school dropout rate of the learners, considering the variety in learning styles and

preferences15.

Furthermore, recent technology advancements have transformed the field of instructional

materials by making various state-of-the-art tools comprising interaction simulations, virtual

reality, and e-learning modules available, thus giving added value to pedagogic activities.

The commitment by educators to investigate the capability of instructional materials to

improve pedagogy and student performance will help in developing effective instructional

materials that are available for use in a variety of educational settings. There is a desperate

need for research and development. Print is one category of instructional material, textbooks,

workbooks, and study guides are examples of print resources; these are often adopted as core

resources for students since they present organized content in text form. Textbooks, in

particular, are created to be instructional vehicles that satisfy course learning needs and offer

a structured course of study, thereby guaranteeing comprehensive learning about a subject. In

addition to print, teaching tools will incorporate visual learning devices such as charts,

diagrams, and models16.
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Visual learning devices are to be used when concepts are abstract, when ideas are to be made

concrete or tangible, and when there are different styles of learning. The graphic presentation

of information has proved to be an invaluable part of the instructional arsenal in terms of

both understanding and retention. Applications of digital instructional materials grow with

technology. In this regard, interaction simulations, educational software, and e-learning

modules have transformed the bases into lively, participatory supplements to the traditional

materials. Such digital resources currently enable customisation, interactivity, and immediate

feedback, thereby meeting the needs of today's educator and learner even better. Another

important class is hands-on tools and apparatus used in the laboratory. Practical lessons and

experiments allow students to get a real and practical knowledge of abstract facts. Laboratory

materials, specimens, and scientific apparatus contribute to a deeper education by

establishing a closer contact between theory and practice17.

Educators must make a critical decision in the choice of instructional materials, which

reflects the effectiveness of their teaching methods. Important considerations are such as:

appropriateness and relevance of material content to the curriculum, matching the various

learning needs of the students. Continuous development in educational technology has

broadened the possibilities for original and effective instructional materials, which give

educators a variety of options to improve the learning and teaching process. Instructional

materials used in teaching students about the Respiratory System in Biology will be

important determinants in the way they understand and participate in the subject matter. In

the school setting, instructional materials refer to learning aids, resources, and tools. These

materials can broadly be classified into two main categories, namely: improvised

instructional materials and standardised instructional materials18.
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Improvised instructional materials refer to a resourceful and innovative method for

improving the teaching and learning process16. These materials are generated either by the

teachers themselves or sometimes with the help of students, whether in response to particular

teaching needs or with a view to attending to the particular configuration of any given

classroom, and often by exploiting resources available locally.

Improvised instructional materials constitute a flexible, dynamic method in the delivery of

instruction. They may come in chart, diagrammatic, model, prop, and manipulative formats,

and others. The potential for improvised instructional materials to accommodate students'

diverse learning styles and preferences is a strong plus. Educators are able to customise these

materials for their classrooms in ways that meet the particular requirements of the classrooms

and ensure cultural relevance and resonance with content. In addition, the development of

improvised materials fosters the interaction and practical learning method that makes

students more connected to the concept being taught19.

Most importantly, in developing countries with limited resources, improvised instructional

materials serve as a more affordable means of learning due to their accessibility and

availability. Teachers are able to overcome budgetary pressures by using improvisations of

materials available within their immediate locale. This method fosters sustainability and

enables educators to think ingeniously and hence come up with creative methods of

imparting knowledge without relying on commercially prepared materials19. Even though

improvised teaching/ learning materials are inexpensive and flexible, their effectiveness may

rely on the ingenuity of the educator and also on resource availability as well as on their

correspondence to educational objectives.
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Essentially, the constant research and assessment regarding the effect that improvised

materials could pose on students' academic achievement, as seen in this study, prove useful in

our understanding of the function these materials carry in the process of teaching and

learning4.Improvised instructional materials are, therefore, dynamic, flexible modes of

education that bank on resourcefulness and innovation for a better educational experience.

These materials invite activity, accommodate different learning styles, and are a universally

friendly mode of delivering lesson content4. The consideration of improvised instructional

materials remains a valuable aspect in fostering effective and inclusive education as

educators continue to grapple with evolving styles in methodologies.

By contrast, standardised instructional materials are commercially produced resources

designed for educational uses. Typically, education experts, publishers, or curriculum

developers with the intention of providing a uniform and structured approach in teaching any

particular subject create these. Textbooks, multi-media presentations, e-learning modules,

and laboratory packages are just a few forms of standardised materials offering a structured

and detailed framework where the educational content is delivered20. In fact, consistency and

reliability of standardised instructional materials is one of its major assets. These resources

ensure that students learn a standardised and uniform education according to predetermined

standards and policies, as the curriculum offered is the same21.

The structure and presentation of standardised resources allow facilitators to cover step-by-

step processes in dealing with specific areas, making it easier for learners to learn in a

standardised and uniform manner irrespective of geographical location or learning institution.

In most instances, facilitators use standardised learning resources concerning completeness

of the materials. For example, textbooks are constructed in such a way that they can provide
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unlimited scope of the curriculum through wide coverage of topics in a particular

subject22.Such wide scope of coverage may be advantageous in terms of providing students

with an in-depth understanding of a particular subject and effectively preparing for

standardised tests.

The use of standardised instructional materials can also promote equity in education. These

learning materials have been deliberately developed to guarantee that every child, regardless

of background or location, has the same level of exposure to knowledge through a common

set of learning materials. This standardisation facilitates equity in the learning landscape

through reduction in disparities of educational resources and opportunities10. However, critics

contend that one-size-fits-all nature of standardised instructional materials can hardly

accommodate the unique learning style and needs of students. Moreover, by nature, printed

textbooks cannot keep pace with dynamic and rapidly changing information in some fields23.

Understanding how standardised instructional materials are affecting academic achievement

will have great implications for curriculum development and teaching strategies. The choice

between standardised and improvised materials becomes a major concern24. Researching on

the effects of these materials on the achievement of the students, one might wish to know

which method is more superior than the other in enhancing a greater understanding and

retaining information concerning the respiratory system.

There is a great need for instructional materials in Respiratory System teaching, as they

permit visualization of the complex biological processes and reinforcement of theoretical

knowledge hands-on. The effectiveness of instructional materials is related to their capacity

to accommodate different learning styles and actively involve the students in learning

processes23. On the other hand, the teaching aids used in delivering the lesson in the
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Respiratory System in biology greatly influence the learning process of students. In any case,

it is still the general effectiveness of lesson delivery whether in standardised or improvised

materials which will determine student performance in the particular area in biology being

studied24. Although there is a comprehensive literature on the use of instructional materials in

biology education, few studies have concentrated their research effort to delve into issues

relating to the respiratory system. However, upon further review, there are relevant findings

that extend insight into the effects of instructional materials on academic performance in

biology25.

The complex and multi-layered nature of educational research into the role of gender in

determining achievement outcomes of students in biology. In biology education, gender

dynamics can impact and help shape differences in academic achievement, engagement, and

self-concepts among students. Such influential factors include societal and cultural influences

about gender roles and expectations that may affect the way students view science as a

subject and biology as a discipline. Stereotypes and prejudices have fostered, over time, the

notion that science, technology, engineering, and mathematics-related disciplines of which

biology is one, are more applicable to males rather than females. Besides, the presence of

differences in self-efficacy beliefs, learning styles, and preferences can lead to differences in

performance in the biology subject26.

Some research evidence has been presented indicating that in some areas, males and females

are different in terms of their cognitive and behavioral performances. For instance, there is a

suggestion that males perform in spatial reasoning, while females do well in collaborative

learning situations and also in verbal performances. These differences in learning styles and

preferences can influence the way students will engage with the material on the biology
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curriculum, learning strategies, and assessment types, and consequently their performance in

the subject becomes influenced. Moreover, teacher expectations, classroom environment, and

relationships with peers may act as mediators of the influence of gender on students' Biology

achievement. Sometimes unconsciously, gender stereotypes seep into the teaching

methodologies and assessment practices of educators, thus shaping their perception about the

capabilities and potentials of students. In this line, classroom settings that ensure learning

environments are inclusive and nondiscriminatory-which minimise the impact of gender bias

on academic performance-can further academic success for all students, regardless of their

gender background27.

This relationship between gender and academic achievement in biology is further

complicated by the inter-sectionality of gender with other social identities, including race,

ethnicity, socio-economic status, and cultural heritage. Intersecting barriers and systemic

inequalities could reduce access to educational resources, mentorship opportunities, and

positive learning experiences in biology for students from marginalised or underrepresented

groups, thus heightening the impacts of gender bias. Any attempt to resolve the problem of

gender inequality in the achievement record in biology must, therefore, be multilevel and

inclusive enough to recognize the interaction of social, cultural, and institutional factors

influencing the educational experiences of students. Evidence-based practices that could be

used to promote gender equity in STEM subjects, creation of a motivating and inclusive

learning environment, and challenging gender stereotypes and biases at the individual,

institutional, and broader social levels. An enabling culture may be created by educators and

stakeholders through inclusivity and diversity to allow all students to rise and flourish in the

field of biology irrespective of their gender28.
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Taken together, these reports underscore the importance of high-quality instructional

materials to enhance students' biological understanding, interest, and recall. Findings from

these various broader studies are not consistent across the board. Several studies indicate that

standardised instructional materials use, such as multimedia materials and textbooks, is

positively related to improved academic achievement. These materials often are based on a

systematic curriculum and represent more systematic comprehensive approaches to teaching

biology26, 27, 28.

Some studies counter the alternative approach: using improvising teaching tools. It

elaborated the strengths of using locally relevant content, everyday examples, and activity-

based learning. These learning materials were probably prepared by teachers or students to

facilitate learners in better understanding certain concepts through the use of real life or

hands-on purposes so that they can have a deeper and more meaningful insight from

learning29. Instructional materials are thus relevant in the teaching-learning process; however,

there is a noted lacuna in the related literature regarding their impact on students' academic

achievement vis- a-vis the Respiratory System in biology. The research on the subject is

either dealing with broad topics or tackling other sciences entirely.

The main intention of this study is to help educators, policymakers, and curriculum

developers arrive at an understanding that is well-informed about what kind of instructional

materials best improve student understanding and achievement in this specific area of biology.

This means that the research brings out the need for instructional materials in biology

learning. While general trends exist that indicate a positive correlation of academic

achievement with certain categories of materials, the lack of specificity with regard to the

respiratory system indicates a need for specific research in this area. This has thus formed the
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basis for the present study to fill the gap and provide broader perspectives to assist teaching

strategies and students' success in biology learning at senior secondary school level in Oyo

town.

1.2 Statement of the Problem

Due to its complex anatomy structures and physiological functions, learning of the abstract

conceptions of the respiratory systems in biology becomes complex for the students. The

rather abstract nature of respiratory physiology, along with a general lack of interaction

learning opportunities and hands-on experiences, impairs the students' ability to understand

and retain key concepts. Furthermore, due to the limited availability of quality instructional

materials, further support of learning is greatly restricted outside of the classroom, adding to

the problem. Apart from this, the performance of students in the biology examinations, such

as that conducted by WAEC, is partly affected by inconsistencies in their exposure to

effective learning strategies, which is a consequence of the disparateness of teaching

methodologies and instructional approaches among institutions in Oyo State.

This study has, therefore, looked into the effects of improvised and standardised instructional

materials on the academic performance of senior secondary school students in Oyo town,

Oyo State, as a means to address these challenges. The interventions must be holistic and



31

concentrated on improving the quality and availability of instructional materials through the

provision of student-centered learning environments and equal opportunity for all students in

Oyo State.

1.3 Aim and Objectives of the Study

The purpose of the study was to find out what effect standardised and improvised

instructional materials have on the academic performance of senior school students in the

field of biology, within the Oyo town, Oyo State.

Specifically, the objectives of this study are to:

i. determine the main effect of improvised instructional materials on the academic

achievement of Senior Secondary School Biology students concerning topics on the

respiratory system;

ii. determine the main effect of standardised instructional materials on the academic

achievement of Senior Secondary School Biology students concerning topics on the

respiratory system;

iii. examine the main effect of conventional method on the academic achievement of Senior

Secondary School Biology students in respiratory system topics;

iv. examine the main effect of gender on the academic achievement of Senior Secondary

School Biology students in respiratory system topics;
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v. examine the interaction effect of improvised and standardised instructional materials on the

academic achievement of Senior Secondary School Biology students as regarding respiratory

system topics;

vi. examine the interaction effect of conventional method and improvised instructional

materials on the academic achievement of Senior Secondary School Biology students with

respect to respiratory system topics;

vii. examine the interaction effect of conventional method and standardised instructional

materials on academic achievement of Senior Secondary School Biology Students on the

topic of the respiratory system;

viii. examine the interaction effect of conventional method and gender on the academic

achievement of Senior Secondary School Biology students in respiratory system topics;

ix. examine the interaction effect of conventional method, improvised instructional material

and standardised instructional materials on the students' academic achievement in Senior

Secondary School Biology on the concept of respiratory system topics;

x. examine the interaction effect of improvised instructional material, standardised

instructional material and gender on students' academic achievement in Senior Secondary

School Biology on the concept of respiratory system topics; and

xi. determine the interaction effect of conventional methods, improvised instructional

materials, standardised instructional materials and gender on the academic achievement of

senior secondary school Biology students.

1.4 Hypotheses
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Ho1: There is no significant main effect of improvised instructional materials on academic

achievement of Senior Secondary School Biology students in respiratory system topics;

Ho2: There is no significant main effect of standardised instructional materials on academic

achievement of Senior Secondary School Biology students in respiratory system topics;

Ho3: There is no significant main effect of conventional method on academic achievement of

Senior Secondary School Biology students in respiratory system topics;

Ho4: There is no significant main effect of gender on academic achievement of Senior

Secondary School Biology students in respiratory system topics;

Ho5: There is no significant interaction effect of improvised and standardised instructional

materials on academic achievement of Senior Secondary School Biology students in

respiratory system topics;

Ho6: There is no significant interaction effect of conventional method and improvised

instructional materials on academic achievement of Senior Secondary School Biology

students in respiratory system topics;

Ho7: There is no significant interaction effect of conventional method and standardised

instructional materials on academic achievement of Senior Secondary School Biology

students in respiratory system topics;

Ho8: There is no significant interaction effect of conventional method and gender on

academic achievement of Senior Secondary School Biology students in respiratory system

topics;
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Ho9: There is no significant interaction effect of conventional method, improvised

instructional materials and standardised instructional materials on academic achievement of

Senior Secondary School Biology students in respiratory system topics;

Ho10: There is no significant interaction effect of improvised instructional materials,

standardised instructional materials and gender on academic achievement of Senior

Secondary School Biology students in respiratory system topics; and

Ho11: There is no significant interaction effect of conventional method, improvised

instructional materials, standardised instructional materials and gender on academic

achievement of Senior Secondary School Biology students.

1.5 Significance of the Study

The research exploring the impact of improvised versus standardised instructional materials

on the academic performance of senior secondary school students in the Respiratory System

within biology in Oyo town holds significant importance on multiple levels. The findings

from this study will contribute to a deeper understanding of biology education, particularly

concerning the Respiratory System. By determining the effects of different instructional

materials, the research aims to provide insights that can improve teaching strategies,

curriculum development and educational policies in Oyo.

One key aspect of the study is its potential to enhance academic outcomes. Understanding the

effectiveness of improvised and standardised materials in improving students' comprehension

of the Respiratory System can help educators select the most beneficial resources. This

knowledge could lead to more tailored and effective teaching approaches, ultimately boosting

the academic performance of senior secondary students in biology.
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The research is also significant for resource allocation and utilization. Like many regions,

Oyo faces challenges related to limited educational resources. By determining the

effectiveness of improvised instructional materials which are often more affordable and

readily available the study may offer valuable insights for resource-constrained settings. If

proven effective, improvised materials could serve as a viable alternative for delivering

quality education where resources are scarce.

Additionally, the study contributes to advancing equity in education. It examines how

instructional materials address diverse learning needs, seeking to identify strategies that

foster inclusivity. This is particularly relevant in the Oyo town, where students come from

varied backgrounds. The findings could support the development of a more equitable

learning environment by highlighting how materials can be adapted to suit different learning

styles and preferences.

The study's relevance also extends to the integration of educational technology. As digital

resources become increasingly prevalent, understanding their impact on academics

performance is crucial. The findings could inform decisions about the role of technology in

biology education, ensuring that it enhances learning rather than exacerbating existing

inequalities.

In summary, this research is poised to provide valuable insights into biology education,

curriculum design, and educational policy in Oyo town. It focuses on key questions regarding

the use of instructional materials in teaching the Respiratory System, aiming to improve

educational quality, promote inclusivity, and guide educators and policymakers in creating

more effective and equitable learning environments for senior school students.
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1.6 Scope of the Study

The study is situated in Oyo town, located in Oyo State, Nigeria. The Oyo town consists of

four Local Government Areas: Atiba, Oyo West, Oyo East and Afijio. This specific

geographical focus allowed for a targeted examination of instructional materials in schools

within this region. The study focused on students in Senior Secondary School Two (SS 2) in

Oyo town. This group represents a critical stage in secondary education, where students are

deeply engaged in core subjects like biology. The research aimed to analyse the academic

performance of these students in relation to the use of instructional materials. The study

centered on the topic of the Respiratory System in Biology. By narrowing the focus to this

particular biological concept, the research can provide a more detailed and specific

understanding of how instructional materials whether improvised or standardised affect

students' comprehension and academic performance in this area.

1.7 Limitations to the Study

This study covered three Local governments Areas in Oyo town in Oyo State and this had

limited the extent to which the study could be generalized. The content coverage was

restricted to one topic in the aspect of biology, there is need for wider coverage of topic. In

addition, only gender was considered among other moderating variables that could affect

academic achievements. Another constraints was epileptic supply of electricity.

However and in spite of these limitations, the findings of this study were not jeopardized,

they serves as a point of reference for further studies in the area of designing and utilization

of instructional materials and students’ academic achievements of any large class subjects

offered in secondary schools.
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1.8 Operational Definition of Terms

Instructional Materials These are broad spectrum of tools, resources, and aids meant to

improve teaching and learning environments' processes. These carefully crafted resources let

teachers present knowledge, show ideas, and include students in active learning opportunities

across many disciplines and fields.

Improvised Instructional Materials: This study made use of locally produced instructional

aids and tools like charts, diagrams, models, and hands-on activities created by teachers or

students utilising easily accessible resources. Not developed for commercial use, the

materials are meant to complement or improve the respiratory system education in biology.

Standardised Instructional Materials: These are teaching tools for the Respiratory System

in biology, such multimedia presentations and e-learning modules applied in this study, are

commercially created educational resources meant for teaching. These resources are widely

used in official educational settings and conform to accepted learning criteria.

Students in Senior Secondary School: With specific attention on SS2, this study examines

students registered in the class levels SS1 through SS3 in respiratory system.

Academic Achievement: This captures the results of the tests given to students all during the

course of their experiment.

Biology: The methodical study of living entities and their interactions with their

surroundings is what is known as biology. With an eye on understanding the structure,

function, and behavior of organisms at several levels of organisation, this field comprises

many sub-disciplines including anatomy, physiology, genetics, ecology and evolution.

Respiratory system: Mostly including the intake of oxygen and the release of carbon
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dioxide, the respiratory system is the biological structure in charge of gas exchange in live

entities. Within the discipline of biology, the respiratory system consists of organs and

systems like the lungs, trachea, bronchi, and alveoli that allow the study's necessary

respiratory gas exchange for cellular respiration.

Gender: This relates to male and female SS2 students attending the Oyo Metropolitan

secondary schools.

Conventional Method of Teaching: The conventional strategy of instruction consists of

widely used pedagogical techniques and typical instructional approaches in educational

surroundings. This covers lectures, textbooks, rote memorization, and teacher-centered

instruction in which case teachers impart knowledge to students in a passive sense. Many

times, traditional teaching strategies are contrasted with creative and student-centered

strategies stressing active learning, critical thinking, and group problem-solving.
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2.1 Conceptual Review

2.1.1 Academic Achievement

Academic achievement is a multifaceted concept that encompasses the academic,

cognitive, and socio-emotional outcomes attained by students in the course of their

educational experiences. At its core, academic achievement reflects the extent to which

students acquire knowledge, skills, competencies, and dispositions that enable them to meet

academic standards, fulfill learning objectives, and demonstrate proficiency in various

subject areas and domains. While academic achievement traditionally focuses on content

mastery and performance on standardised tests and assessments, the concept of students’

academic achievement extends beyond test scores to include critical thinking abilities,

problem-solving skills, creativity, communication skills, and socio-emotional competencies

such as self-regulation, resilience, empathy, and collaboration.

The assessment of student achievement involves the systematic measurement and

evaluation of students' progress, growth, and learning outcomes across different academic

disciplines and domains. Assessment methods may include standardised tests, performance

assessments, projects, presentations, portfolios, observations, and self-assessments. These

assessment tools provide educators with valuable insights into students' strengths,

weaknesses, learning styles, preferences, and areas for growth, enabling them to tailor

instruction and support to meet individual learning needs and foster continuous improvement

in student achievement1.

Moreover, academic achievement is influenced by a myriad of internal and external

factors that interact in complex ways to shape learning outcomes. Internal factors, such as

students' motivation, engagement, self-efficacy, mindset, and metacognitive skills, play a
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crucial role in determining academic success and achievement. Motivated and engaged

students are more likely to demonstrate higher levels of achievement and persistence in their

academic pursuits. Similarly, students who possess strong self-regulatory skills, including

goal-setting, time management, study strategies, and self-reflection, are better equipped to

manage academic challenges and achieve success in their learning endeavors.

External factors, including the quality of instruction, curriculum design, school

climate, peer relationships, family support, and socio-economic background, also

significantly impact students’ achievement. Effective teaching practices that promote active

learning, differentiation, personalized instruction, and formative assessment are essential for

fostering student engagement, motivation, and achievement. Additionally, a well-designed

curriculum that is aligned with standards, relevant to students' interests and experiences, and

responsive to diverse learning needs, can enhance student learning outcomes and

achievement2.

Furthermore, family involvement and support play a critical role in shaping students'

attitudes, behaviours, and academic outcomes. Parents and caregivers who actively support

their children's education, provide encouragement, resources, and academic guidance, and

establish high expectations for achievement, contribute positively to student motivation,

engagement, and success. Conversely, factors such as poverty, socio-economic disadvantage,

language barriers, inadequate resources, and lack of access to quality education can pose

significant challenges to student achievement and exacerbate disparities in educational

outcomes3.

Several factors influence students’ academic achievement in Biology, ranging from

instructional strategies and classroom environments to individual characteristics and socio-
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economic backgrounds. Effective teaching practices play a crucial role in promoting

students’ academic achievement in Biology. Teachers who utilize active learning strategies,

inquiry-based instruction, hands-on activities, and real-world applications engage students in

the learning process, fostering curiosity, critical thinking, and deeper understanding of

biological concepts and phenomena. Additionally, providing opportunities for student

collaboration, discussion, and exploration enhances engagement and promotes knowledge

construction, retention, and transfer in Biology.

The design and delivery of the Biology curriculum also influence students’ academic

achievement. A well-designed curriculum that is aligned with standards, relevant to students'

interests and experiences, and responsive to diverse learning needs supports student

engagement, motivation, and learning outcomes. Integration of interdisciplinary connections,

current scientific research, and real-life examples enriches the learning experience and makes

biology content more meaningful and accessible to students. Moreover, incorporating

technology-enhanced learning tools, multimedia resources, and digital simulations can

enhance student engagement and facilitate inquiry-based learning experiences in biology4.

Individual student characteristics, including motivation, interest, prior knowledge,

and learning styles, impact students’ academic achievement in biology. Motivated and

curious students who have a genuine interest in biological phenomena are more likely to

actively participate in learning activities, seek out additional resources, and persist in the face

of challenges. Understanding students' prior knowledge, misconceptions, and learning

preferences enables educators to tailor instruction, provide scaffolding and support, and

promote conceptual understanding and mastery in Biology. Moreover, fostering a growth
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mindset and promoting self-efficacy beliefs empower students to adopt positive attitudes

towards learning and to persist in their efforts to achieve success in biology5.

Socio-economic background and environmental factors also influence students’

academic achievement in biology. Students from disadvantaged backgrounds may face

barriers such as limited access to resources, inadequate support systems, and exposure to

environmental stressors that impact their academic performance and engagement in biology.

Providing equitable access to resources, support services, and opportunities for enrichment

and academic advancement can mitigate the effects of socio-economic disparities and

promote equitable outcomes in biology education. Moreover, creating a supportive and

inclusive classroom environment that values diversity, promotes cultural responsiveness, and

fosters a sense of belonging and acceptance enhances student engagement, motivation, and

achievement in biology6.

2.1.2 Instructional Materials

Instructional materials are essential tools used in educational settings to facilitate

teaching and learning processes across various subjects and disciplines. These materials

encompass a wide range of resources, including textbooks, workbooks, worksheets,

multimedia presentations, educational games, simulations, and hands-on activities. Designed

to support instructional objectives and enhance student engagement, instructional materials

play a crucial role in conveying information, promoting understanding, and fostering active

learning experiences.

One of the primary purposes of instructional materials is to present content in a

structured and organized manner, making complex concepts and topics more accessible and
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comprehensible to learners. Textbooks, for example, provide a systematic overview of

subject matter, offering explanations, examples, illustrations, and exercises to reinforce

learning objectives and facilitate knowledge acquisition. Similarly, multimedia presentations,

interaction simulations, and educational videos leverage visual and auditory stimuli to

enhance comprehension and retention of information, catering to diverse learning styles and

preferences7.

Instructional materials also serve as valuable resources for scaffolding learning

experiences and providing opportunities for active participation and practice. Workbooks,

worksheets, and hands-on activities offer opportunities for students to apply theoretical

knowledge, engage in problem-solving tasks, and develop critical thinking and analytical

skills. Educational games and simulations provide immersive learning experiences that

promote exploration, experimentation, and discovery, fostering curiosity and creativity

among learners. Moreover, instructional materials can be tailored to accommodate the

diverse needs and interests of learners, including those with different learning styles, abilities,

and backgrounds. By incorporating inclusive design principles and culturally responsive

content, instructional materials can promote equity and accessibility in education, ensuring

that all students have equitable access to high-quality learning resources and opportunities for

academic success8.

In addition to supporting student learning, instructional materials also play a

significant role in supporting educators in their instructional planning, delivery, and

assessment practices. Teachers rely on instructional materials to guide lesson planning,

curriculum development, and assessment design, leveraging pre-designed resources and

frameworks to streamline instructional processes and optimize teaching effectiveness.
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Furthermore, instructional materials can facilitate formative and summative assessment

practices, providing tools and guidelines for evaluating student progress, identifying learning

gaps, and providing timely feedback to inform instructional decision-making9.

Instructional materials are categorised into various types, each serving specific

instructional purposes and catering to diverse learning needs and preferences. Textbooks are

among the most traditional and widely used types of instructional materials in educational

settings. Textbooks provide comprehensive coverage of subject matter, presenting content in

a structured and organized format10. They often include explanations, examples, illustrations,

and exercises to reinforce learning objectives and facilitate comprehension. Textbooks are

valuable resources for both students and teachers, offering a systematic overview of topics

and serving as reference materials for classroom instruction and independent study.

Workbooks and worksheets are supplementary instructional materials that provide

opportunities for students to apply and practice what they have learned. Workbooks typically

contain exercises, problems, and activities that reinforce key concepts and skills covered in

textbooks or classroom instruction. Worksheets offer additional practice and assessment

opportunities, allowing students to demonstrate their understanding and mastery of content

through written or interaction tasks. Workbooks and worksheets can be used for homework

assignments, in-class activities, or self-paced learning exercises, providing valuable

opportunities for skill development and reinforcement11.

Another type of instructional materials is multimedia presentations and digital

resources. These have become increasingly prevalent in modern educational settings, offering

dynamic and interaction learning experiences for students. Multimedia presentations leverage

visual and auditory stimuli, such as slideshows, videos, animations, and audio recordings, to
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enhance engagement, comprehension, and retention of information. Digital resources include

online textbooks, e-books, interaction simulations, educational games, and virtual

laboratories, which provide immersive and interaction learning experiences that cater to

diverse learning styles and preferences. Multimedia presentations and digital resources offer

flexibility and accessibility, enabling students to access learning materials anytime, anywhere,

using digital devices such as computers, tablets, and smartphones12.

Educational games and simulations are another types of instructional materials. They

are innovative instructional materials that engage students in active learning experiences

through gameplay and interaction scenarios. Educational games incorporate elements of

competition, strategy, and problem-solving, challenging students to apply their knowledge

and skills in a fun and engaging context. Simulations allow students to explore real-world

phenomena, conduct experiments, and visualise abstract concepts in a virtual environment.

Educational games and simulations promote experiential learning, critical thinking, and

collaboration, fostering motivation and enthusiasm for learning among students13.

Also, hands-on materials and manipulatives are types of instructional materials that

are physical objects and tools used to facilitate hands-on learning experiences in subjects

such as mathematics, science, and language arts. Examples include counters, blocks, models,

maps, globes, and laboratory equipment. Hands-on materials provide tactile and kinesthetic

experiences that complement theoretical knowledge, allowing students to explore,

manipulate, and experiment with concepts in a concrete and tangible way. Hands-on

activities promote active engagement, sensory integration, and problem-solving skills,

enhancing understanding and retention of subject matter14.
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Instructional materials offer numerous benefits to both educators and learners alike.

These resources provide structured and organized content that facilitates comprehension and

retention of information, catering to diverse learning needs and preferences. Through

textbooks, workbooks, multimedia presentations, and digital resources, instructional

materials engage students in active learning experiences, promoting exploration,

experimentation, and critical thinking. They serve as valuable tools for scaffolding learning

experiences, providing opportunities for practice, application, and assessment. Moreover,

instructional materials support educators in their instructional planning, delivery, and

assessment practices, streamlining teaching processes and optimizing teaching effectiveness.

By leveraging instructional materials, educators can create engaging and inclusive learning

environments that foster student engagement, motivation, and academic achievement,

ultimately empowering learners to succeed academically and thrive as lifelong learners15.

2.1.3 Improvised Instructional Materials

Improvised instructional materials refers to the creation or adaptation of educational

resources using locally available materials or resources to enhance teaching and learning

experiences. Unlike traditional instructional materials, which are often commercially

produced and standardised, improvised materials are developed using everyday objects,

recycled materials, or locally sourced materials to meet specific instructional needs and

contexts. One of the primary goals of improvised instructional materials is to address

resource constraints and promote access to quality education in resource-limited settings,

particularly in developing countries or underserved communities where access to commercial

materials may be limited or prohibitively expensive16.
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Improvised instructional materials leverage the creativity, ingenuity, and

resourcefulness of educators and community members to develop low-cost, contextually

relevant resources that resonate with learners' experiences and cultural backgrounds. By

utilising locally available materials such as paper, cardboard, wood, fabric, natural fibers, and

recyclable items, educators can create hands-on, interaction learning materials that engage

students and bring abstract concepts to life. For example, in mathematics education,

educators may use bottle caps, beans, or sticks to teach counting, addition, subtraction, and

other mathematical concepts through hands-on activities and manipulatives16.

Moreover, improvised instructional materials promote experiential learning, critical

thinking, problem-solving, and creativity among students by providing opportunities for

active exploration, experimentation, and discovery. Through the process of creating and

using improvised materials, students develop practical skills, spatial reasoning, and

resourcefulness, fostering a deeper understanding and appreciation of the subject matter. For

instance, in science education, students may construct models, conduct experiments, and

explore scientific phenomena using locally available materials, fostering inquiry-based

learning and scientific literacy12.

Furthermore, improvised instructional materials can be tailored to address specific

learning objectives, curriculum standards, and educational contexts, making them adaptable

and flexible for diverse instructional needs. Educators can customize materials to suit the

interests, learning styles, and developmental levels of students, ensuring that instruction is

relevant, meaningful, and culturally responsive. Additionally, improvised materials can be

easily modified or adapted based on feedback from students and educators, allowing for

continuous improvement and innovation in teaching and learning practices13.
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Improvised instructional materials offer several distinct advantages in educational

settings, providing educators and learners with unique opportunities for engagement,

creativity, and resourcefulness. One significant advantage of improvised materials is their

cost-effectiveness and accessibility. Unlike commercially produced materials, improvised

resources are often made from readily available, low-cost materials that can be sourced

locally or repurposed from everyday items12. This accessibility ensures that educators in

resource-constrained environments have access to educational resources that support

teaching and learning without imposing financial burdens or logistical constraints.

Furthermore, improvised instructional materials foster a sense of ownership,

creativity, and collaboration among educators and learners. By involving students and

community members in the creation and customization of instructional materials, educators

empower learners to take an active role in their own education, fostering a sense of agency

and investment in the learning process. The collaborative nature of improvisation encourages

creativity, problem-solving, and innovation, as individuals work together to design, construct,

and adapt materials that meet their specific instructional needs and learning goals14.

Another advantage of improvised instructional materials is their adaptability and

flexibility for diverse instructional contexts and learning environments. Unlike standardised

materials, which may not always align with the cultural, linguistic, or educational

backgrounds of learners, improvised materials can be tailored to reflect the unique

experiences, interests, and perspectives of students. Educators can customize materials to

incorporate local languages, cultural references, and real-world examples, making learning

more relevant, meaningful, and engaging for learners14.
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Moreover, improvised instructional materials promote active learning, inquiry-based

instruction, and hands-on experiences that enhance comprehension, retention, and application

of knowledge. Through the use of manipulatives, models, simulations, and interaction

activities, improvised materials provide students with opportunities to explore concepts,

conduct experiments, and make connections between theoretical knowledge and real-world

phenomena. This experiential learning approach encourages curiosity, critical thinking, and

problem-solving skills, fostering deeper understanding and long-term retention of content15.

In addition, improvised instructional materials contribute to environmental

sustainability and promote eco-friendly practices in education. By repurposing recycled

materials and reducing reliance on commercially produced resources, educators and learners

minimise waste, conserve natural resources, and promote environmental stewardship. This

eco-conscious approach not only benefits the planet but also instills values of sustainability

and responsible consumption in students, preparing them to be conscientious global citizens16.

While offering numerous benefits of improvised instructional materials, also present several

challenges that educators must navigate to effectively integrate them into teaching and

learning environments.

One significant challenge is the availability and consistency of resources. In many

contexts, educators may face limited access to suitable materials and supplies, making it

difficult to create and sustain improvised resources. Additionally, the quality and durability of

improvised materials can vary widely, affecting their effectiveness and longevity in the

classroom. Educators must carefully consider the availability and reliability of resources

when planning and implementing improvised instructional materials to ensure continuity and

effectiveness in instruction.
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Another challenge of improvised instructional materials is the time and effort required

for creation, adaptation, and maintenance16. Developing high-quality improvised resources

demands considerable time, creativity, and expertise from educators, who must design

materials that align with curriculum standards, learning objectives, and instructional goals.

Furthermore, maintaining and updating improvised materials can be labor-intensive,

requiring ongoing modifications, repairs, and replacements to address wear and tear and

accommodate changes in instructional needs and contexts. Educators must be prepared to

invest time and effort into the development and maintenance of improvised materials to

ensure their effectiveness and relevance in the classroom17.

Furthermore, improvised instructional materials may lack standardization and

consistency across different educational settings and learning environments. Unlike

commercially produced materials, which undergo rigorous review and validation processes,

improvised resources may vary in quality, accuracy, and alignment with educational

standards and best practices. This lack of standardization can pose challenges for educators in

ensuring the reliability, credibility, and effectiveness of improvised materials, particularly

when used to supplement or replace traditional instructional resources13. Educators must

exercise caution and discernment when selecting and utilizing improvised materials to ensure

that they meet educational objectives and support student learning effectively.

Moreover, the integration of improvised instructional materials into formal

educational settings may encounter resistance or skepticism from stakeholders, including

administrators, policymakers, parents, and community members. Traditional attitudes and

perceptions about educational resources may contribute to skepticism or reluctance to

embrace improvised materials, particularly if they are perceived as unconventional or
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untested. Educators may face challenges in advocating for the value and effectiveness of

improvised materials and securing support for their adoption and implementation in

educational settings. Building consensus and fostering buy-in from stakeholders are essential

for overcoming resistance and promoting the adoption of improvised instructional materials

in schools and classrooms18.

2.1.4 Standardised Instructional Materials

Standardised instructional materials refer to educational resources that are produced,

distributed, and used on a widespread scale across educational institutions and settings.

Unlike improvised materials, which are often created or adapted locally to address specific

instructional needs and contexts, standardised materials are typically developed by

educational publishers, curriculum developers, or government agencies and are designed to

meet established curriculum standards, learning objectives, and educational requirements.

Standardised instructional materials reflects a systematic approach to curriculum

development and instructional design, aimed at ensuring consistency, coherence, and quality

in educational content and delivery19.

One key aspect of standardised instructional materials is their alignment with

curriculum standards and learning objectives. Standardised materials are designed to cover

specific content areas, topics, and skills outlined in educational standards and frameworks,

ensuring that instruction is comprehensive, sequential, and aligned with established learning

goals. By adhering to standardised guidelines and benchmarks, instructional materials help

educators and students track progress, monitor achievement, and assess mastery of essential

knowledge and competencies19.
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Another characteristic of standardised instructional materials is their accessibility and

scalability across diverse educational contexts and learning environments. Standardised

materials are produced in large quantities and made available to educators, schools, and

districts through textbooks, workbooks, digital resources, and other formats. This

accessibility ensures that educators have access to high-quality instructional materials that

support teaching and learning across different subjects, grade levels, and instructional

settings. Standardised materials also facilitate consistency and continuity in instruction,

enabling educators to implement cohesive and coherent curriculum frameworks that promote

educational equity and excellence20.

Furthermore, standardised instructional materials undergo rigorous review, evaluation,

and validation processes to ensure quality, accuracy, and effectiveness in supporting student

learning. Educational publishers and developers invest significant resources in research,

development, and testing to create materials that are pedagogically sound, engaging, and

responsive to diverse learning needs and preferences21. Through field testing, expert review,

and stakeholder feedback, standardised materials are refined and revised to meet the evolving

needs of educators and students and to incorporate best practices in instructional design and

pedagogy. Moreover, standardised instructional materials often incorporate supplementary

resources and support materials, such as teacher guides, assessments, multimedia

presentations, and professional development resources, to enhance implementation and

support educators in effective instructional practices. These supplementary materials provide

educators with guidance, strategies, and tools for planning, delivering, and assessing

instruction, helping to maximise the impact of standardised materials on student learning

outcomes22.
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Standardised instructional materials play a pivotal role in promoting consistency and

quality in Biology instruction by providing educators with structured, comprehensive

resources that align with curriculum standards and learning objectives. In Biology instruction,

standardised materials serve as foundational resources that cover essential biological

concepts, principles, and skills outlined in curriculum frameworks and standards. These

materials offer educators a cohesive framework for organising instruction, ensuring that key

topics are covered systematically and comprehensively across different grade levels and

educational settings.

Moreover, standardised materials in Biology instruction help maintain consistency in

content delivery and instructional practices23. By adhering to established curriculum

standards and guidelines, educators can rely on standardised materials to ensure that

instruction is aligned with educational objectives and expectations. Consistent use of

standardised materials fosters coherence in curriculum implementation, promotes shared

understandings among educators, and facilitates continuity in student learning experiences,

regardless of variations in teaching styles, backgrounds, or instructional contexts24.

Furthermore, standardised materials provide educators with validated and vetted

resources that have undergone rigorous review and evaluation processes to ensure accuracy,

relevance, and effectiveness in supporting student learning. In Biology instruction, where

accuracy and currency of information are paramount, standardised materials serve as trusted

sources of scientific content, helping educators convey accurate and up-to-date information

to students. Additionally, standardised materials often incorporate evidence-based

instructional strategies, pedagogical approaches, and assessment tools that reflect best

practices in Biology education, enhancing the overall quality and effectiveness of instruction.
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Standardised materials also promote equity and access in biology instruction by

providing all students, regardless of socioeconomic status or geographic location, with

equitable access to high-quality educational resources. By distributing standardised materials

across educational institutions and districts, educators can ensure that all students have access

to consistent, high-quality instructional materials that support their learning needs and

promote academic success. This equitable access helps level the playing field for students

from diverse backgrounds and ensures that all learners have the opportunity to engage with

rigorous and relevant biology content25.

Moreover, standardised materials in biology instruction offer support and guidance

for educators in implementing effective instructional practices and assessments. Many

standardised materials include supplementary resources, such as teacher guides, lesson plans,

activities, and assessments that provide educators with valuable tools and strategies for

planning, delivering, and assessing instruction. These resources help educators differentiate

instruction, address diverse learning needs, and monitor student progress effectively,

enhancing the overall quality and impact of biology instruction26.

2.1.5 Conventional Teaching Method

The concept of conventional teaching methods refers to traditional approaches to

education that have been prevalent for centuries. These methods typically involve face-to-

face instruction in a classroom setting, with a teacher delivering lectures and students taking

notes, participating in discussions, and completing assignments. Conventional teaching often

relies heavily on textbooks and other printed materials as primary sources of information. In

recent years, however, conventional teaching methods have come under scrutiny as educators

and researchers explore alternative approaches to instruction. This shift has been driven by
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advancements in technology, changes in student demographics and learning styles, and a

growing body of research highlighting the limitations of traditional teaching methods.

According to a recent study, conventional teaching methods may not effectively

engage students or accommodate diverse learning needs. The researchers argue that these

methods often prioritize rote memorization over critical thinking and problem-solving skills,

leading to surface-level understanding rather than deep learning outcomes27. Additionally,

they suggest that conventional teaching may fail to foster creativity and innovation, which

are increasingly valued in today's knowledge-based economy. Moreover, the COVID-19

pandemic has further underscored the need for educators to adapt their teaching methods to

accommodate remote and hybrid learning environments. As noted, the sudden shift to online

instruction forced many teachers to rethink their approaches to teaching and learning. While

this transition presented numerous challenges, it also provided an opportunity for educators

to explore new technologies and pedagogical strategies that could enhance student

engagement and learning outcomes28.

In response to these challenges, many educators are exploring innovative teaching

methods such as flipped classrooms, project-based learning, and personalized instruction.

These approaches aim to actively engage students in the learning process, encourage

collaboration and inquiry, and provide opportunities for authentic, real-world learning

experiences. For example, a study examined the effectiveness of project-based learning in

enhancing students' critical thinking skills. The researchers found that students who

participated in project-based learning activities demonstrated significantly higher levels of

critical thinking than those in traditional classroom settings. This suggests that innovative

teaching methods can have a positive impact on student learning outcomes29.
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2.1.6 Gender

Gender has undergone significant evolution in recent years, moving beyond

traditional binary understandings to encompass a more nuanced and fluid understanding of

identity. Gender is no longer viewed solely as a binary construct determined by biological

sex but is recognized as a complex interplay of biological, social, cultural, and personal

factors. This broader perspective acknowledges that gender identity exists on a spectrum,

with individuals expressing a diverse range of identities beyond the categories of male and

female. Recent research has highlighted the importance of recognizing and respecting diverse

gender identities. For instance, a study found that individuals who identify as transgender or

non-binary often face discrimination and marginalization in various domains, including

education, employment, healthcare, and social settings. This underscores the need for greater

awareness and understanding of gender diversity to promote inclusivity and reduce stigma

and discrimination30.

Furthermore, the concept of gender intersects with other social categories, such as

race, ethnicity, sexual orientation, disability, and socioeconomic status, shaping individuals'

experiences and opportunities. Intersectional perspectives emphasize the interconnectedness

of these factors and their impact on individuals' identities and lived experiences. For example,

research explored the intersection of gender and race in educational settings, highlighting

how Black transgender students may face unique challenges and barriers compared to their

white counterparts due to systemic racism and transphobia.

In response to these insights, there has been a growing recognition of the need for

policies and practices that promote gender equity and inclusivity31. Educational institutions,

workplaces, and healthcare providers are increasingly implementing policies to support
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transgender and non-binary individuals, such as gender-affirming healthcare, inclusive

language policies, and gender-neutral facilities. Moreover, advocacy efforts by LGBTQ+

activists and organizations have played a crucial role in raising awareness about gender

diversity and advocating for the rights and dignity of transgender and non-binary individuals.

For instance, campaigns like the “Trans Rights Are Human Rights” movement have helped to

bring attention to issues such as legal recognition, healthcare access, and protection from

discrimination based on gender identity.

2.2 Theoretical Review

2.2.1 Constructivist Theory

Constructivist theory posits that learning is an active, constructive process where

individuals actively construct knowledge and meaning through their experiences, interactions,

and reflections. At its core, constructivism emphasizes the idea that learners are not passive

recipients of knowledge but rather active participants in their own learning journeys.

According to this theory, learners actively engage with new information by integrating it with

their existing knowledge, beliefs, and experiences to construct their understanding of the

world. One of the key principles of constructivism is that learning is context-dependent and

situated within social and cultural contexts. Learners construct knowledge by interacting with

their environment, engaging in meaningful activities, and participating in social interactions

with peers, teachers, and community members. Through collaborative dialogue, negotiation

of meaning, and shared exploration, learners construct knowledge that is socially and

culturally situated, reflecting the values, perspectives, and beliefs of their cultural contexts32.
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Furthermore, constructivist emphasizes the importance of learners' active

involvement in the learning process. Rather than passively receiving information from

teachers or instructional materials, learners actively construct knowledge through exploration,

inquiry, experimentation, and problem-solving activities. By engaging in hands-on

experiences, reflective thinking, and metacognitive strategies, learners develop deeper

understandings of concepts and principles, fostering critical thinking skills, creativity, and

autonomy in their learning33. Constructivist also highlights the role of teachers as facilitators

and guides in the learning process. Instead of being the sole disseminators of knowledge,

teachers serve as facilitators who scaffold learning experiences, pose thought-provoking

questions, provide opportunities for exploration and discovery, and support students in

making connections between their prior knowledge and new information. Teachers create

environments that promote active engagement, collaboration, and inquiry, fostering a

community of learners where students feel empowered to construct their understanding of the

world33.

Moreover, constructivist emphasizes the importance of authentic and meaningful

learning experiences that are relevant to students' lives and interests. By connecting learning

to real-world contexts, problems, and applications, educators can enhance students'

motivation, engagement, and retention of knowledge. Authentic tasks and projects allow

students to apply their knowledge in meaningful ways, solve complex problems, and make

connections between theory and practice, fostering deeper levels of understanding and

transfer of learning34.

Constructivist theory presents several strengths that have contributed to its popularity

and influence in education. One of its primary strengths lies in its emphasis on active
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engagement and participation in the learning process. By promoting active construction of

knowledge through hands-on experiences, problem-solving activities, and collaborative

interactions, constructivism encourages learners to take ownership of their learning and

develop deeper understandings of concepts and principles. This approach fosters critical

thinking skills, creativity, and autonomy, preparing students to navigate complex challenges

and thrive in diverse learning environments.

Furthermore, constructivist theory recognizes the social and cultural dimensions of

learning, highlighting the importance of social interactions, collaboration, and shared

experiences in knowledge construction. By situating learning within social and cultural

contexts, constructivist acknowledges the diverse backgrounds, perspectives, and experiences

of learners and emphasizes the value of collaborative dialogue, negotiation of meaning, and

cultural responsiveness in the learning process. This aspect of constructivist promotes

inclusivity, diversity, and equity in education, fostering a sense of belonging and

empowerment among learners from different cultural and linguistic backgrounds.

Moreover, constructivist theory underscores the importance of meaningful and

authentic learning experiences that are relevant to students’ lives and interests. By connecting

learning to real-world contexts, problems, and applications, constructivist promotes

motivation, engagement, and retention of knowledge. Authentic tasks, projects, and problem-

solving activities enable students to apply their knowledge in practical situations, develop

transferable skills, and make connections between theory and practice, enhancing the overall

quality and relevance of learning experiences.

However, constructivist theory also has several weaknesses and limitations that have

been subject to criticism and debate within the field of education. One criticism is that
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constructivism's emphasis on student-centered, inquiry-based approaches may not always

align with the realities of classroom practice and the constraints of standardised curriculum

and assessment requirements. Implementing constructivist principles effectively often

requires significant time, resources, and support for teachers to design and facilitate

meaningful learning experiences that meet the diverse needs of learners.

Additionally, constructivist's focus on individual sense-making and knowledge

construction may overlook the importance of explicit instruction and direct guidance from

teachers, particularly in domains where students lack foundational knowledge or conceptual

understanding. Critics argue that constructivist's emphasis on discovery learning and inquiry-

based approaches may not always be suitable for all learners or all subject areas, particularly

in disciplines that require mastery of foundational concepts and skills before engaging in

higher-order thinking activities. Furthermore, constructivist theory has been criticized for its

relativistic view of knowledge, which suggests that knowledge is subjective and context-

dependent. While constructivism acknowledges the importance of multiple perspectives and

cultural diversity in learning, some critics argue that it may lead to skepticism about the

existence of objective truths or universal principles, potentially undermining the pursuit of

rigorous inquiry and intellectual rigor in education.

In the context of exploring the effects of improvised and standardised instructional

materials on senior secondary school students' achievement in biology in Oyo town, Oyo

State, constructivist theory offers valuable insights into the dynamics of teaching and

learning. Constructivist emphasizes active engagement, collaboration, and the construction of

knowledge through meaningful experiences, aligning closely with the objectives of the study.

Firstly, constructivist underscores the importance of active participation and hands-on
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experiences in the learning process. In the study, students' engagement with instructional

materials, whether improvised or standardised, is crucial for constructing meaningful

understandings of biological concepts. Both types of materials should encourage active

exploration, inquiry, and problem-solving to promote deeper learning and achievement in

Biology.

Also, constructivist theory emphasizes the social and cultural dimensions of learning.

In Oyo town, Oyo State, where diverse cultural backgrounds and perspectives exist among

students, it's essential to consider how instructional materials resonate with students' cultural

contexts and experiences. Improvised materials, for instance, may incorporate local examples,

languages, or cultural references that enhance relevance and cultural responsiveness,

fostering a sense of connection and belonging among students. Furthermore, constructivist

highlights the role of teachers as facilitators and guides in the learning process. Educators in

Oyo town must effectively scaffold learning experiences, provide support, and facilitate

meaningful interactions with instructional materials to promote students' construction of

knowledge in Biology. Teachers' understanding of constructivist principles can inform their

selection, adaptation, and implementation of instructional materials to create dynamic and

interaction learning environments that promote achievement in biology.

Moreover, constructivist theory underscores the importance of authentic and relevant

learning experiences. Both improvised and standardised instructional materials should be

designed to connect biology concepts to real-world contexts, applications, and students'

interests. By fostering relevance and authenticity, instructional materials can enhance

students' motivation, engagement, and achievement in biology, aligning with the principles of

constructivist pedagogy. In summary, constructivist theory provides a theoretical framework



67

for understanding the relationship between instructional materials and students' achievement

in biology in Oyo town, Oyo State. By embracing constructivist principles, educators can

design and implement instructional materials that promote active engagement, cultural

responsiveness, teacher facilitation, and authentic learning experiences, ultimately fostering

achievement and promoting meaningful learning outcomes in biology education.

2.3 Review of Empirical Studies

2.3.1 Conventional Method and Academic Achievement in Respiratory System in

Biology

In a study conducted, the effect of inquiry method on the academic achievement of

senior secondary school students in biology in Ondo State, Nigeria was examined. The

research aimed to determine the effects of the inquiry method on the academic achievement

of senior secondary school students in biology35. Employing a pre-test, post-test, control

group quasi-experimental design, the study involved a total of four hundred and twenty

students who were taught using either the inquiry method or conventional lecture method. To

facilitate the research, three instruments were constructed: the Students Biology Achievement

Test (SBAT), Teachers' Instructional Guide on Conventional Lecture Method (TIGCLM), and

Teachers' Instructional Guide on Inquiry Method (TIGIM). The SBAT underwent validity

and reliability checks and was deemed suitable for the study. The study formulated and

addressed three hypotheses. Data analysis involved mean, standard deviation, t-test, Analysis

of Covariance (ANCOVA), and Pearson correlation, with pre-test scores utilised as covariates.
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Results indicated that the inquiry approach significantly enhanced students' comprehension

of the cell concept compared to the lecture method. Furthermore, students exposed to the

inquiry method achieved significantly better results when solving biology problems based on

the cell concept. Gender was found to have no significant effect on students' achievement in

biology problem-solving. In conclusion, the study found that the inquiry method of teaching

yielded superior results compared to the conventional lecture method in terms of student

achievement. Consequently, it was recommended that secondary schools promote the use of

functional, activity-based instructional strategies such as the inquiry approach.

A study explores the effects of group investigation strategy on secondary school

students’ academic achievement in biology within the Kwali Educational Zone of FCT-

Abuja36. The research design adopted was quasi-experimental, employing a pre-test and post-

test control group approach. The study aimed to address two research questions and test two

hypotheses. The population of interest consisted of 2147 SS II biology students, from which

a sample size of 90 biology students was drawn. These students were selected from two

senior secondary schools within the Kwali Educational Zone, Abuja. Forty-six students were

randomly assigned to the experimental group, while forty-four were assigned to the control

group. The primary instrument used for data collection was a 30-item Biology Achievement

Test (BAT). Descriptive statistics were employed to address the research questions, while a t-

test was utilised to test the hypotheses. The analysis revealed a significant difference between

the mean achievement scores of the experimental group and the control group. However,

there was no significant difference observed between the mean achievement scores of male

and female students within the experimental group. These findings suggest that the Group

Investigation Strategy has a measurable effect on students' academic achievement and is not
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influenced by gender biases. Consequently, the study concludes that Group Investigation

Strategy positively impacts students’ academic performance and is equitable across genders.

As a result, it is recommended that science teachers undergo regular seminars, workshops,

and conferences to familiarize themselves with the group investigation strategy and be

encouraged to implement it in their classrooms. This recommendation aims to enhance

teaching effectiveness and ultimately improve student learning outcomes in biology.

A study determines the effects of simulation strategy on the interest and academic

achievement of senior secondary II biology students in the Plateau Northern Senatorial Zone,

Nigeria37. The research aimed to assess the impact of simulation strategy on the academic

achievement of senior secondary school students studying Biology in the Plateau Northern

Senatorial Zone, Nigeria. Two specific objectives and corresponding research questions were

outlined, alongside the formulation and testing of two hypotheses at a significance level

of .05. To achieve this, a quasi-experimental research design, specifically the pre-test-post-

test non-equivalent control group design, was employed. The study's population comprised

all 5130 SS II Biology students, with 2795 males and 2335 females. A sample size of 74 SS

II Biology students was selected, with 44 students assigned to the experimental group (19

males and 25 females) and 30 students to the control group (17 males and 13 females). Data

collection utilized the Human Circulatory System Achievement Test (HCSAT), developed

and validated by the researcher. Research questions were addressed using mean and standard

deviation, while hypotheses were tested using ANCOVA and ANOVA. The analysis revealed

that the achievement mean scores of the experimental group exceeded those of the control

group after treatment, indicating that simulation strategy enhanced students’ achievement

compared to traditional teaching methods in Biology. Based on these findings, the study
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recommended the incorporation of simulation strategy in Biology teaching practices to

enhance students’ academic achievement. This suggests a potential avenue for improving

learning outcomes in biology education within the context of the Plateau Northern Senatorial

Zone, Nigeria.

A study titled evaluating the effect of students’ academic achievement on identified

difficult concepts in senior secondary school biology in Delta State, Nigeria38. The study

aimed to examine the impact of students' academic performance on their ability to grasp

challenging biology concepts. A quasi-experimental research design was employed,

specifically a 2x2 factorial non-randomized pretest-posttest control group design. The sample

included 160 male and female students drawn from intact classes in four coeducational

schools located in urban and rural areas within the Delta Central Senatorial District.

Purposive sampling was used to select the participants. The primary instrument for data

collection was the Biology Achievement Test (BAT), developed by the researchers and

validated by experts in the field. The reliability of the instrument was confirmed with a

Kuder-Richardson formula 21 coefficient of 0.71. Data were analysed at a significance level

of 0.05. Students were divided into two groups: the experimental group was taught using the

concept-mapping method, while the control group was exposed to traditional teaching

methods. The study focused on topics such as heredity, genetics, and ecology, which students

identified as particularly difficult. The results revealed that while certain topics were

perceived as challenging, factors such as gender (male or female) and school location (urban

or rural) did not significantly influence students' ability to understand these topics. However,

the concept-mapping method proved to be a more effective instructional strategy compared

to traditional teaching approaches, as it enhanced students’ comprehension of the difficult



71

topics. Based on these findings, the authors recommended the implementation of innovative

teaching strategies like concept mapping in classrooms to improve students’ academic

performance. They emphasised the importance of adopting creative pedagogical techniques

to address learning difficulties in biology and potentially other subjects. This study highlights

the role of instructional methods in facilitating better understanding of complex academic

concepts.

Enhancing Biology Students' Academic Achievement and Attitude Through Self-

Regulated Learning Strategy in Senior Secondary Schools in Delta Central Senatorial

District39. The research aimed to explore the effectiveness of self-regulated learning

strategies in improving students' academic achievement and attitudes toward biology. The

study utilised a quasi-experimental pre-test, post-test control group design, guided by four

research questions and four hypotheses. The study population included all Senior Secondary

School II (SS II) biology students from government-owned public secondary schools in Delta

Central Senatorial District, comprising an estimated 6,421 students. From this population, a

sample of 245 students was randomly selected from four public coeducational secondary

schools using a simple random sampling technique. Data collection instruments included the

Biology Achievement Test (BAT) and the Biology Attitude Questionnaire (BAQ). These

instruments were validated by experts in Measurement and Evaluation and experienced

biology teachers with over ten years of teaching experience. Reliability coefficients were

established using Kuder-Richardson formula 21 for the BAT (0.75) and Cronbac’s Alpha for

the BAQ (0.80), ensuring high internal consistency. Pre-test and post-test data were collected

using the BAT and BAQ. Statistical analyses, including mean, standard deviation, Analysis

of Variance (ANOVA), and Analysis of Covariance (ANCOVA), were employed to evaluate
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the data. Results revealed that the self-regulated learning strategy significantly enhanced

students' academic achievement in biology compared to traditional lecture methods.

Furthermore, no significant gender differences were observed in academic achievement or

attitudes among students taught using the self-regulated learning strategy. However, a

significant improvement in students' attitudes was recorded for those taught with the self-

regulated learning strategy compared to the lecture method, favoring the experimental group.

The study concluded that self-regulated learning strategies effectively enhance both academic

achievement and attitudes in biology. Based on these findings, it was recommended that

biology teachers incorporate self-regulated learning strategies into their teaching practices.

Additionally, professional development programs should be implemented to train biology

teachers on the effective application of self-regulated learning techniques in secondary

schools. This research underscores the potential of innovative instructional methods in

fostering better academic outcomes and positive learning attitudes among students.

2.3.2 Improvised Instructional Materials and Academic Achievement in Respiratory

System in Biology

A study explores the effect of improvised instructional materials on biology practical

skills acquisition in senior secondary schools in Lagos State40. The research aimed to assess

the impact of improvised instructional materials on the acquisition of biology practical skills

among senior secondary school students in Lagos State. Two hypotheses were formulated to

guide the study, focusing on the potential differences in achievement between male and

female students and the effectiveness of improvised materials compared to traditional lecture

methods. The population under investigation consisted of all biology students in public

secondary schools within Education District VI, Lagos State. Utilising simple stratified
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random sampling, a sample of two hundred SS II students was selected from Education

District II, comprising 98 males and 102 females. The study adopted a pretest-posttest

control group design, with 200 students forming the sample. Employing a quasi-experimental

research design, the study utilized the biology practical skills achievement Test (BPSAT)

(with a reliability coefficient of r=0.7) as the primary instrument for data collection. Analysis

of the collected data was conducted using the t-test. Results indicated no significant

difference in pretest and posttest scores between male and female students taught with

improvised instructional materials. However, a significant difference was observed between

pre-biology and post-biology skill scores of students taught using improvised materials

compared to the lecture method. This finding suggests a substantial improvement in students’

practical skills through the use of improvised instructional materials.

A study aimed at analysing the effect of science instructional materials on students’

academic performance in Ilorin West, Kwara State41. The research sought to address three

specific research questions and tested two hypotheses related to the impact of science

instructional materials on students’ academic achievement. It employed a descriptive research

design of the survey type, targeting science students across various schools in Ilorin West,

Kwara State, Nigeria. Using a random sampling technique, 120 science students were

selected from different schools within Ilorin West Local Government Area, Kwara State,

Nigeria. Data collection involved the administration of a research-designed questionnaire to

gather information on class size, school type, and academic performance from the

respondents. The accumulated data were subjected to analysis using frequency count and

percentage, mean, and standard deviation. Furthermore, the research hypotheses were

analysed employing an independent t-test and ANOVA to explore the relationship between
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science instructional materials and students’ academic performance. The study’s findings

revealed a significant positive effect of science instructional materials on the academic

performance of students across various schools. Students who were taught using science

instructional materials demonstrated superior academic performance compared to those who

were not. Additionally, there was a notable effect based on school type, while no significant

effect was observed based on class size. Based on these results, recommendations were made,

suggesting that the Ministry of Education take proactive measures to ensure the provision of

science instructional materials to schools across the state. This initiative is expected to

contribute to improved performance in science subjects among students in Kwara State. As a

recommendation, the study suggested that biology teachers should consistently improvise

instructional materials when necessary and actively involve students in the production of

these materials to enhance the teaching and learning of biology in schools. This approach

fosters student engagement and facilitates a deeper understanding of practical concepts in

biology education.

A study investigates the effects of improvised instructional media on Niger State

secondary school students’ achievement in selected biology concepts42. The research aimed

to explore the impact of improvised instructional media on secondary school students’

achievement in biology within Niger State. Additionally, it sought to examine the effects of

gender and ability levels on achievement in this context. A total of 270 students were selected

from nine public senior secondary schools in the state. The study adopted a pretest-posttest

control group factorial design, with the treatment involving three groups: experimental group

1 taught with improvised models, experimental group 2 taught using a developed video DVD

instructional package, and a control group taught through traditional lecture methods. Data
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collection was facilitated through a 40-item Structured Biology Achievement Test (SBAT),

which was developed and validated for this study, achieving a reliability coefficient of 0.83.

Seven hypotheses were formulated and tested at a significance level of 0.05, with ANOVA

Statistic utilized for hypothesis testing. Scheffe’s post hoc test was employed where

significant differences existed among more than two groups. The findings of the study

revealed significant differences between the experimental groups (1 and 2) and the control

group, indicating higher achievement among students taught with improvised models and

video DVD instructional packages compared to traditional lecture methods. Furthermore,

significant differences were observed between male and female experimental groups and

their respective control groups, as well as among students of different ability levels across the

experimental and control groups. Based on these findings, the study recommended the full

encouragement of using improvised instructional media in the absence of conventional

resources. It suggested that teachers of Biology and other science subjects could effectively

utilize improvised models or video DVD packages to enhance teaching and learning

outcomes in secondary schools.

A research on effect of improvised instructional materials on senior secondary school

students achievement and retention in Mathematics43. The research investigated the impact of

improvised instructional materials on the academic performance and retention of

mathematics concepts among senior secondary school students. Conducted in the Ngor-

Okpala Local Government Area of Imo State, Nigeria, the study employed a quasi-

experimental design, specifically the pre-test post-test non-equivalent control group design. A

sample of 243 senior secondary school II (SSII) students participated in the study. Data

collection utilized a mathematics achievement test (MAT) instrument developed by the
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researcher, with a reliability coefficient of 0.84 as determined by the Kuder-Richardson

formula (KR-20). The experimental group received instruction in mathematics using

improvised instructional materials, while the control group received traditional instruction.

Data analysis was conducted using ANCOVA and t-test statistical methods, with significance

tested at the 0.05 level. Results indicated that the use of improvised instructional materials

led to improvements in students' academic achievement in mathematics and facilitated better

retention of knowledge among students. Based on these findings, it is recommended that

mathematics educators consider integrating improvised instructional materials into their

teaching practices, particularly in situations where standard resources are limited or

unavailable. Doing so may enhance students' achievement in mathematics and contribute to a

deeper understanding of the subject matter.

A study on effect of improvised instructional materials on academic achievement of

SS1 chemistry students in Cross River State Nigeria44. The study aimed to explore the impact

of instructional materials on the academic achievement of SS1 chemistry students in Cross

River State, Nigeria. Two hypotheses were formulated to guide the study, employing an

experimental research design. The population comprised all chemistry students in the 17

secondary schools within Calabar Municipality, with a sample size of 100 SS1 chemistry

students selected for the study. Data collection utilized the Chemistry Achievement Test

(CAT), developed by the researcher, which demonstrated good internal consistency with a

reliability coefficient of 0.79, as determined by Pearson product moment correlation. The

high reliability coefficient indicated the instrument's reliability. Descriptive statistics and

analysis of covariance (ANCOVA) were employed to analyze the data collected through the

CAT instrument, with a significance level of 0.05 utilized in testing the study's hypotheses.
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Results revealed that students taught Acids and Bases using improvised materials performed

better academically compared to those taught without such materials. However, there was no

significant gender effect observed when students were taught using improvised instructional

materials. Based on these findings, recommendations were made to enhance teaching and

learning practices in chemistry. These include providing training for teachers on

improvisation techniques to supplement real objects, ensuring the relevance of instructional

materials to lesson content, actively involving learners in material sourcing, and encouraging

financial contributions from government bodies, non-governmental organizations (NGOs),

and Parent-Teacher Associations (PTAs) to support the promotion of improvisational

instructional materials in secondary schools.

A study on the effect of Improvised Instructional Materials on Students' Achievement

and Interest in Longitude and Latitude45. The study aimed to explore the impact of

improvised instructional materials on students' achievement and interest in Longitude and

Latitude, with consideration given to the influence of gender. Four research questions and six

null hypotheses were formulated to guide the investigation. Employing a non-equivalent

control group quasi-experimental design, two schools were randomly selected from

Olamaboro Local Government Area of Kogi State, Nigeria, with one school assigned to the

control group and the other to the experimental group. Intact classes from each school were

utilized for the study. Two instruments, namely the Longitude and Latitude Achievement Test

(LLAT) and the Longitude and Latitude Interest Scale (LLIS), were employed for data

collection. Mean and standard deviation were utilized to address the research questions,

while analysis of covariance (ANCOVA) was employed to test the hypotheses. The findings

of the study indicated that the use of improvised instructional materials, specifically the
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Frame of a Sphere, led to increased student achievement and interest in Longitude and

Latitude. Consequently, it was recommended that mathematics teachers should integrate

improvised instructional materials into their teaching practices, as this has been shown to

enhance both student achievement and interest in the subject.

A study on the Effect of Improvised Instructional Materials on Senior Secondary

School Students’ Achievement in Biology in Enugu South Local Government Area of Enugu

State, Nigeria46. The research investigated the impact of using improvised instructional

materials on the academic performance of senior secondary school biology students. The

study was guided by three research questions and three hypotheses. A quasi-experimental

design was employed, involving 100 senior secondary school students as participants. The

instrument for data collection was the Biology Achievement Test (BAT), which was face-

and content-validated to ensure its appropriateness for the study. The reliability of the

instrument was determined using the Kuder-Richardson formula-20 (K-R 20), yielding a

coefficient of 0.83, indicating high reliability. Data were analyzed using mean for descriptive

purposes, and hypotheses were tested at a 0.05 level of significance using Analysis of

Covariance (ANCOVA). The findings revealed that students taught with improvised

instructional materials performed significantly better in biology than those taught without

such materials. This result highlights the effectiveness of utilizing locally sourced and

creatively designed teaching aids in enhancing students’ understanding of biology concepts.

Based on these findings biology teachers should incorporate improvised instructional

materials into their teaching practices. This approach would help bridge gaps in resource

availability and provide students with a better understanding of biological concepts by
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utilizing materials from their immediate environment. The study underscores the importance

of resourcefulness and innovation in teaching strategies to improve student achievement.

2.3.3 Standardised Instructional Materials and Academic Achievement in Respiratory

System in Biology

Investigation on the impact of instructional materials on students' academic

performance regarding the respiratory system concept47. To guide the research, three research

questions and three null hypotheses were formulated. Employing a quasi-experimental design,

the study focused on a population of 3135 senior secondary two (SS2) biology students

across fourteen public secondary schools in Itu Local Government Area. Utilizing a sample

size of one hundred students, selected from two public secondary schools through simple

random sampling, Biology Achievement Test (BAT) served as the primary data collection

instrument. The reliability coefficient of 0.80, established via Pearson Product Moment

Correlation, ensured the instrument's consistency. Analysis of the collected data involved

employing mean, standard deviation, and independent t-test statistics.

The findings revealed a significant disparity in academic performance between students

taught the respiratory system using instructional models and those taught using still pictures.

However, no significant discrepancy was observed in the academic achievements of male and

female students instructed through models versus still pictures in biology. In light of these

results, it is recommended that biology educators integrate instructional models into their

lesson delivery methods to potentially enhance students' performance in biology. This

suggestion underscores the importance of employing varied instructional materials to cater to

diverse learning styles and optimise academic outcomes.
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An examination on the impact of instructional materials on students' academic

performance in biology within the Calabar South Local Government Area, Cross River

State48. The independent variables under examination included the availability, accessibility,

and utilisation of instructional materials, while the dependent variable was students'

academic performance in biology. To guide the study, three research questions and three

hypotheses were formulated. A review of relevant literature was conducted focusing on the

variables of interest.

The research design chosen for this study was Ex-post facto design. Two hundred SS2

students from public secondary schools were randomly selected to participate. Data

collection was carried out using a 15-item questionnaire titled "Influence of Instructional

Materials on Students’ Academic Performance in Biology Questionnaire (IISAPB),"

developed by the researcher. Statistical analysis was performed using the Pearson Product

Moment Correlation Coefficient test statistic, with each hypothesis tested at a significance

level of 0.05.

The findings of the study indicated a significant relationship between the availability,

accessibility, and utilisation of instructional materials and students' academic performance in

biology among SS2 students in the Calabar South Local Government Area of Cross River

State. Based on these findings, recommendations were made, including the importance of

fostering positive attitudes among teachers towards the use of instructional materials to

enhance student proficiency.

The relationship between instructional materials and students' academic performance

in senior secondary schools within Osun State49. A sample of 40 students was randomly

selected from two secondary schools in Ilesa East Local Government area, with 20 students
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allocated to an experimental group and 20 to a control group. The research employed

quantitative methods, utilizing formulated research questions and hypotheses to guide data

collection. The research instrument used was a Biology Achievement Test (BAT) consisting

of 50 multiple-choice items. The BAT demonstrated a reliability coefficient of 0.82, as

determined through the Test-retest method. Data analysis involved the utilisation of mean

score, standard deviation, and T-test distribution. The findings indicated that students who

were taught with instructional materials performed better academically compared to those

who were not. Specifically, the experimental group outperformed the control group, as

evidenced by the calculated t-value of 3.94 surpassing the critical t-value of 2.02.

Additionally, it was found that there was no significant difference between the pre-test and

post-test scores of the experimental group, suggesting that the instructional materials

facilitated consistent academic performance.

Further analysis revealed no significant discrepancy between the post-test scores of

male and female students who were taught with instructional materials, indicating that gender

did not influence the effectiveness of the instructional approach (t-critical value, 2.10 > t-

calculated value, 1.33). Based on these findings, several recommendations were proposed to

enhance academic performance in Senior Secondary Schools.

A study titled effect of biology teaching materials on the academic performance of

senior secondary school students in Ilorin West, Ilorin, Kwara State23. This research

investigated the role of instructional materials in enhancing the academic performance of

senior secondary school Biology students, emphasizing their relevance in modern

pedagogical practices. The study employed a descriptive survey research design, targeting

biology students in senior secondary schools within Ilorin West Local Government Area,
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Kwara State. A random sampling technique was used to select a sample of 120 students. Data

were collected through a structured questionnaire and analysed using statistical methods such

as frequency count, percentage, mean, standard deviation, independent t-tests, and ANOVA

to identify significant trends and differences. The findings revealed that biology instructional

materials had a significant positive effect on students’ academic performance. Students

taught using these materials achieved higher scores compared to their counterparts who were

not exposed to them. Interestingly, the study found no significant differences in performance

based on gender or class size, suggesting that instructional materials benefit a diverse student

population uniformly. Additionally, the study highlighted the importance of school type,

noting that access to instructional materials had a notable impact on academic outcomes in

both public and private schools. Based on these findings, several recommendations were

made. The Ministry of Education should ensure that adequate instructional materials are

provided to schools and biology teachers are encouraged to integrate these materials into

their lessons to foster improved student engagement and competition. Furthermore, the

government was urged to support public schools in acquiring necessary instructional

resources and upgrading infrastructure such as classrooms and laboratories. This study

underscores the critical role of

instructional materials in advancing academic performance and calls for concerted efforts to

enhance their availability and usage in schools.

2.3.4 Gender and Academic Achievement in Respiration System in Biology

A study focusing on the improvisation of instructional materials for effective teaching

and learning of computer education in junior secondary schools in Ebonyi State50.

Specifically, the research investigated the extent to which instructional materials were
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improvised for computer education in the Enugu North Local Government Area. The study

employed a survey research design, with a sample comprising 18 computer science teachers

from junior secondary schools in Enugu North. Data collection utilised a questionnaire

containing seven items designed for teachers, addressing the improvisation of instructional

materials. Research questions were analysed using mean scores. The findings revealed that

while software components of computers were improvised to a low extent, hardware

components were partially improvised to both a significant and minimal extent. Similarly,

basic computer accessories were partially improvised to varying degrees. The study

highlighted the crucial role of instructional materials in fostering student interest, retention,

and transfer of learning in computer education within junior secondary schools. It

emphasised that in the absence of adequate instructional materials, students' engagement and

learning outcomes may be compromised. Notably, the study suggested that basic components

could be improvised by teachers, students, or local carpenters using resources readily

available within the learning environment. Furthermore, the research underscored the

significance of improvised materials in developing both science attitudinal skills and

practical competencies necessary for effective societal functioning. As a recommendation,

the study proposed that the government organize seminars, workshops, and conferences on

improvisation to empower teachers with the necessary skills to improvise instructional

materials for computer education when standard equipment is unavailable. Such initiatives

aim to enhance teacher resourcefulness and facilitate effective teaching practices in computer

education, ultimately improving learning outcomes for students.

A study aimed at evaluating the impact of teaching aids on students' performance in

Biology subjects within O'level secondary schools situated in Kayonza District51. The study
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sought to assess the effectiveness of teaching aids in enhancing academic achievement

among students in this specific educational context. Through convenient sampling, four

schools were selected, encompassing a total population of 347 individuals, including four

Deans of Studies, four Biology teachers, and 339 students. Data collection employed a

mixed-method approach, incorporating interviews, observation checklists, and tests.

Descriptive statistics, content analysis, and t-tests using SPSS 26 were utilised for data

analysis, facilitating a comparison between students taught using teaching aids and those who

were not. The findings indicated that textbooks and charts were the most readily available

teaching aids, highlighting their prevalence in the educational environment. However, the

study identified several challenges hindering the effective utilisation of teaching aids in

biology teaching, notably including a lack of time to prepare teaching aids and language

barriers associated with the materials. Despite these challenges, significant differences in

academic performance were observed between students who learned with teaching aids and

those who did not. Specifically, students taught with teaching aids exhibited higher mean

scores compared to their counterparts who learned without such aids. In light of these

findings, the study recommended various strategies to enhance the provision and utilization

of instructional materials in O'level Biology education within Kayonza District. These

recommendations encompassed initiatives such as organizing workshops for teachers on

instructional materials usage, producing simple teaching aids through improvisation for

student practice, and implementing effective supervision mechanisms to ensure the optimal

utilization of available resources. By implementing these recommendations, the study

suggests that O'level Biology education in Kayonza District can achieve improved academic

performance outcomes.
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A study explores the perceived influence of learning resources availability and

utilization on senior secondary school students' performance in biology within the Ilorin

metropolis52. The research formulated three research questions to guide its investigation.

Employing a descriptive design of cross-sectional survey, the study targeted all Senior

Secondary School Two (SSSII) students aged between 14 and 18 years in both public and

private secondary schools across Ilorin Metropolis, Kwara State. A total of 150 students were

purposively selected to participate in the study.

Data collection utilised the "availability and utilisation of learning resources on

student performance questionnaire (AULRSPQ)" as the research instrument. The collected

data underwent analysis using percentages. The findings of the study revealed a significant

deficiency in the availability of required learning resources within secondary schools.

Consequently, these resources remained largely unused by students, particularly in the field

of science. The inadequacy of learning resources was identified as a significant hindrance to

effective Biology education, leading to subpar academic performance among students. In

light of these findings, the study put forth recommendations aimed at addressing the

identified challenges. Specifically, it advocated for government intervention to ensure the

adequacy of learning resources, such as textbooks, libraries, and laboratories, across all

categories of secondary schools. By bolstering the availability of these essential resources,

the study suggests that educational institutions can enhance the quality of Biology education,

thereby improving academic performance outcomes among students.

A study carried out on the impact of improvised instructional materials on the

academic performance of senior secondary students in mathematics within Oshimili South

Local Government Area of Delta State. Employing a quasi-experimental pre-test, post-test
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control group design, the study posed two research questions and tested two hypotheses at a

significance level of 0.05. The population comprised 1,350 SS2 students from 12 public

secondary schools in Oshimili South, while the sample included 68 SS2 students selected

from two of these schools using intact class sampling. Simple random sampling was

employed to select the two schools, from which intact classes were chosen. Data was

collected using the Mathematics Achievement Test (MAT), and analysis involved mean

calculation for the research questions and t-tests for the hypotheses. The findings revealed

that students instructed with improvised instructional materials demonstrated improved

academic achievement in Mathematics. Furthermore, the study concluded that gender did not

exert a significant effect on the academic performance of students instructed in Mathematics

using improvised materials. In light of these results, it was recommended that Mathematics

educators should consider improvising instructional materials to enhance teaching and

learning experiences in secondary schools9.

Also, another study carried out on the impact of improvised instructional materials on

the academic performance and interest in Mathematics among senior secondary school

students in Enugu East local government area of Enugu state. Employing a quasi-

experimental pre-test, post-test control group design, the study engaged a sample of 78

students selected from a population of 1650 attending public secondary schools in the

specified area. Data collection utilized Mathematics achievement tests (MAT) and

Mathematics Interest Inventory (MII), validated by three experts in measurement and

evaluation and Mathematics education from Godfrey Okoye University Enugu. Reliability

testing yielded a coefficient of 0.75 for MAT using Kudar-Richardson 20 (KR20) and 0.65

for MII using Cronbach’s Alpha formula. Statistical analysis involved means, standard
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deviations, and t-tests to examine hypotheses. Results indicated that students taught

Mathematics with improvised instructional materials exhibited significantly higher academic

achievement and interest levels compared to those taught with conventional methods.

Recommendations included encouraging Mathematics teachers to proactively integrate

improvised instructional materials into their teaching practices53.

In addendum, a study was carried out on effect of instructional materials on Biology

instructions among high achieving secondary school students in Sped International secondary

school, Oyo, Nigeria. In the study, it was affirmed that biology, as a fundamental branch of

science, plays a crucial role in shaping various fields of learning and contributing

significantly to a nation's technological advancement. This study aimed to investigate the

impact of instructional materials on biology instruction among high-achieving secondary

school students at SPED International Secondary School in Oyo. Utilizing a quantitative

research approach, the study employed a quasi-experimental design to test two hypotheses at

a significance level of 0.05. Twenty samples were randomly selected from a population of 30

students who met the selection criteria. A 20-item Biology Achievement Test, with reliability

and validity coefficients of 0.93 and 0.78, respectively, was administered. Pretest and post-

test scores were analyzed using t-test statistics. The results indicated that the mean pre-test

and post-test scores did not exhibit significant differences (p-values > 0.05), suggesting that

instructional materials had no discernible effect on the biology achievement of the sampled

high-achieving secondary school students. However, gender emerged as a significant

predictor of academic achievement in Biology, with male and female students demonstrating

divergent outcomes (p-values < 0.05). Despite these findings, the study recommended the

consistent use of instructional materials by teachers for biology instruction due to its
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potential to enhance students' achievement, although this may not necessarily apply to high-

achieving secondary school students. Nevertheless, the study underscored the importance of

ensuring adequate provision of instructional materials for every subject in both public and

private schools. This recommendation reflects the broader goal of promoting effective

teaching practices and optimizing learning outcomes across educational settings. By

equipping teachers with the necessary resources, schools can create conducive learning

environments that cater to the diverse needs and abilities of students, ultimately fostering

academic excellence and holistic development54.

The research conducted on the Effect of Gender on the Academic Achievement of

senior secondary school Biology students who attend extra-mural classes (EMCs) in public

schools55. The study employed a descriptive survey design. The population consisted of

Biology students from 13 government-owned secondary schools in Esan Central Local

Government Area, Edo State. A sample of 180 students was drawn using stratified sampling,

dividing the schools into two groups: those that conduct biology EMCs and those that do not.

Data were collected using a structured achievement test with a reliability coefficient of 0.83.

Descriptive statistics, including frequency counts, means, and percentages, were used to

answer the research questions, while ANOVA was used to test the hypothesis at a 0.05

significance level. The findings revealed that Biology EMCs were not widely offered, with

only 15.38% of schools conducting these classes. Students who attended Biology EMCs

performed significantly better than those who did not. Moreover, a statistically significant

difference (p < 0.05) was observed in the performance of male and female students who

attended Biology EMCs, with male students outperforming their female counterparts. Based

on the findings, the study recommended that governments and educational stakeholders
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promote and support the organization of EMCs for students. Adequate supervision should be

provided to ensure these classes are conducted effectively and without misuse. Additionally,

female students should be encouraged to adopt more positive attitudes and develop greater

enthusiasm and self-efficacy in science subjects to enhance their academic performance. This

study highlights the importance of targeted interventions to address gender disparities and

improve academic outcomes in science education.

A study titled Influence of Gender on Students' Performance in Biology when Taught

Reproduction Using Collaborative Strategy in Secondary Schools in Rivers State56. The

research investigated how gender influences the academic performance of secondary school

students in biology when taught the topic of "Reproduction" using collaborative learning

strategies. A quasi-experimental design was employed in the study, conducted in four

secondary schools in Rivers State. The population comprised 2,400 students, from which a

sample size of 240 Senior Secondary II students was purposively selected. In each sampled

school, one class was randomly assigned as the experimental group, where collaborative

learning strategies were employed, while the other class served as the control group, taught

using traditional lecture methods. Data were collected through pre-test and post-test

assessments and analyzed using mean, standard deviation, and z-tests. Hypotheses were

tested at a significance level of p < 0.05. The findings revealed that students taught using the

collaborative learning strategy significantly outperformed those in the control group. The

collaborative strategy proved effective in improving students' understanding and retention of

the topic "Reproduction" in biology. Gender did not significantly influence the performance

of students in the experimental group, indicating that collaborative strategies are effective

across genders. Based on these findings, the study recommended the adoption of
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collaborative learning strategies in teaching "Reproduction" and other related topics in

biology. This method can enhance academic performance and foster interaction learning

environments, benefiting students regardless of gender. The study highlights the potential of

innovative teaching strategies to improve outcomes in science education at the secondary

school level.

2.4 Conceptual Model

From the objective of this study, the following model is constructed:

Independent Variables Dependent

Variable
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Figure 2.4 Conceptual Model on Effects of Improvised and Standardised Instructional

Materials on Senior Secondary School Achievement in Biology in Oyo Metropolis, Oyo

State.

2.5 Summary of Literature Reviewed

In conducting the literature review for this study, a comprehensive examination of the

conceptual, theoretical, and empirical aspects related to the effects of improvised and

standardised instructional materials on senior secondary school students' achievement in

Improvised
Instructional
Material
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Instructional
Material

Conventional
Method

Gender

 Male
 Female

Academic
Achievement
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biology in Oyo town, Oyo State was undertaken. Firstly, the conceptual review provided a

foundational understanding of the subject matter by delving into the broader concepts of

instructional materials, their significance in educational settings, and the potential impact

they can have on students' academic performance. This segment elucidated the importance of

instructional materials as essential tools for facilitating teaching and learning processes,

highlighting their role in enhancing comprehension, engagement, and retention among

students. Subsequently, the theoretical review delved into existing theoretical frameworks

that shed light on the relationship between instructional materials and students' achievement.

One prominent framework explored in this context was the Technology Acceptance Model

(TAM), which posits that individuals' perceptions of usefulness and ease of use are critical

determinants of their acceptance and adoption of new technologies, including instructional

materials. This theoretical lens provided valuable insights into the psychological factors

influencing students' attitudes towards instructional materials, thereby informing the

conceptual framework of the study. Furthermore, the empirical review encompassed a

synthesis of relevant studies and research findings pertaining to the effects of instructional

materials on students' achievement in Biology. By examining empirical evidence from

previous studies, the literature review sought to identify patterns, trends, and gaps in existing

research, thereby informing the design and methodology of the present study. Key findings

from prior research studies provided valuable context and groundwork for the formulation of

hypotheses and research questions, guiding the direction of the current study.

Overall, the literature review served as a crucial precursor to the present study, laying

the groundwork for a deeper understanding of the research topic and informing the design

and methodology of the investigation. By synthesizing conceptual, theoretical, and empirical
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insights, the literature review provided a robust foundation for the subsequent analysis and

interpretation of data, contributing to the advancement of knowledge in the field of

educational research.
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Chapter Three
Methodology

This chapter presents the method used in the research done for this project. research design;

population of the study; sample and sampling techniques; research instrument; validation of

instrument; reliability of research instrument; method of data collection; method of analysis;

and ethical approval.

3.1 Research Design

The research employed 3x2 factorial matrix quasi-experimental design of pre-test- post-test

non-randomised and non-equivalent experimental control groups. It focused treatment at

three levels (improvised instructional materials, standardised instructional materials and

control group), moderate variable of gender and the dependent variable (academic

achievement). Improvised and standardised instructional materials served as treatment for the

experimental groups, while the conventional teaching method was served as a control group.

Gender acted as a moderate variable in this study, and students' achievement in Biological

Concept Achievement Test (BCAT) at both pre-test and post-test stages served as dependent

variable.

Table 3.1 Schematic Representation

Group Pretest Gender Treatment Post Test

Experiment 1 O1 M1 X1 O2
F1

Experiment 2 O3 M2 X2 O2
F2

Control group O5 M3 X3
O6

F3
Source: Field work 2024
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Where

O1= Pretest scores Intervention group 1

O3=pretest scores of Intervention group 2

O5= Pretest scores of control group

O2=Posttest scores of Intervention group 1

O4= Posttest scores of Intervention group 2

O6= Posttest scores of control group

X1= Experimental group 1 (Improvised instructional material)

X2= Experimental group 2 (Standardised instructional material)

X3= Conventional (Control group)

3.2 Population of the study

The population for this study comprised 13,716 senior secondary school II students in the

Oyo town which comprised of Afijio, Atiba, Oyo East, and Oyo West Local Government

Areas of Oyo State, Nigeria, as at the time of the survey.
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Selected

Educational

Zone

Name of Local

Government

Nos. of SSS

2 Students

Oyo Educational

Zone

Afijio

Atiba

Oyo East

Oyo West

2556

3756

3992

3412

Source: Oyo Educational Zone of Teaching Service Commission, TESCOM, Oyo State,

GRA, Oyo.

3.3 Sample and Sampling Techniques

The researcher used purposive sampling techniques to select a total of 149 of three intact

classes of Senior Secondary School II (SS II) biology students at the following schools:

Anglican Methodist Secondary School, Oyo; Ojongbodu Grammar School, Oyo; and

Community Commercial Secondary School, Oke Olola. The selection criteria included the

following:

1. The schools that are government owned must be public

2. Each school has at least one qualified biology teacher for SS II.

3. Schools that have Biology teachers with at least of seven years of experience as

examiners for external examination bodies.

4. The schools that have graduated students in WAEC for more than 15 years.

5. Schools that have standard biology laboratories.
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The study focused on three local governments ’areas that were randomly selected within the

Oyo Educational Zone of Oyo State. A public co-educational secondary school was

purposively selected from each local government areas. In Atiba Local Government Area,

Community Commercial Secondary School, Oke Olola, was chosen, comprising 60 SS II

Biology students. In Oyo East Local Government Area, Anglican Methodist Secondary

School, Ajagba, with 47 SS II biology students. Finally, Ojogbodu Grammar School in Oyo

West Local Government Area was selected, with 42 SS II biology students. The participants

were chosen because the SS II biology curriculum includes respiratory system. Schools were

randomly assigned to the treatment

Sample Distribution

Selected

Educational

Zone

Nos. of Local

Government

No. of Local

Government

Selected

No. of Public

Secondary

Schools

No of

Schools

Selected

Oyo Educational

Zone

04 03 56 03

Source: Oyo Educational Zone of Teaching Service Commission, TESCOM, Oyo State,

GRA, Oyo.

3.4 Research Instruments

The instruments used for this study were (1) Biology Achievement Test (BAT) for both the

pre-test and post-test assessments. (2) Lesson note format for improvised instructional

materials (3) Lesson notes format for standardised instructional material and (4) Lesson note

format for conventional (control).
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3.4.1. Description of Research Instruments

3.4.1.1. Biology Achievement Test (BAT) 1-Pre-Test

Data collection for the biology Achievement Test (BAT) involved administering the test to

the students, which consisted of two sections. Section A gathered demographic information

about the students, while Section B included 20 multiple-choice questions designed to assess

their biological knowledge. These questions were structured in a self-developed format, with

answer choices labeled A through E. Scoring was done manually, awarding one (1) point for

each correct response and zero (0) points for incorrect answers, resulting in a total possible

score of 20 marks.

Table 3.2. Table of Specification for Biology Achievement Test (BAT1) (Pretest)

3.4.1.2. Biology Achievement Test (BAT2- Post-test)

BAT2 was a revised version of BAT1. At the conclusion of the experiment, the pre-test items

were administered to all three groups.

Topic/Level of

Cognition

Remember Understand Apply Analysis Evaluation Create Total

Concept of Respiration 1 1 1 3

Condition necessary for

Respiration

2 1

Types of Respiration 1 3 1 4

Mechanism of

Respiration in

Mammals

2 1 3 3 1 12

TOTAL 4 3 6 4 2 1 20
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3.4.1.3. Lesson Note Format for Improvised Instructional Materials

The research assistants provided instruction using makeshift tools, including lung models and

other locally produced materials, to enhance the learning experience. Utilizing the lung

model, they demonstrated how each respiratory organ functions during the breathing process

and prepared lecture notes on the mechanics of the lungs. This biology lesson plan is central

to the study, guiding students through the respiratory system process and directing instruction

effectively.

Lung Model

The lung model serves as a makeshift tool for teaching lung function during breathing,

particularly in the absence of traditional laboratory equipment. By using rubber balloons and

plastic straws to represent the trachea and bronchi, the model illustrates how the diaphragm

controls the breathing process. When the diaphragm moves downward, it allows fresh air to

enter the lungs. Conversely, when the diaphragm contracts upward, it causes the lungs to

expel used air, resulting in exhalation. This hands-on approach makes the concept of lung

function more accessible and engaging for students.

3.4.1.4. Lesson Notes Format for Standardised Instructional Materials

The research assistants utilised a variety of established resources for their work. The

treatment aimed at enhancing learning incorporated readily available pre-made materials

from educational institutions. To demonstrate how each respiratory organ functions during

breathing, the research assistants developed lesson notes on lung mechanics and presented a

video that illustrated the mammalian respiratory system and its associated organs
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Lesson Notes Structure for Control Group

The research assistants instructed without any teaching aids. The research assistant was more

active while the students were passive; they depended on a chalkboard for teaching purposes.

The research assistants created lesson notes on how lungs function using chalk and speech.

3.5 Validity of the Research Instruments

Two experts at Lead City University, Ibadan, Nigeria and the researcher's supervisor

validated the study instrument. All corrections and modifications were effected before the

final document was produced.

3.6 Reliability of Research Instrument

A pilot study was conducted to determine the reliability of the research instrument which is

the Biological Achievement Test (BAT). The researcher gave the research instrument to a

population sample not included in the main investigation. Reliability coefficient was

calculated using Kuder Richardson-20 (KR-20 = 0.8).

3.7 Data Collection

A letter of recommendation was obtained from the Head of Department, Science Education,

Lead City University, Ibadan and sent to the principals of the chosen schools before the

instruments were given to the group of selected students. The consent and cooperation of

three research assistants and the selected students were sought before the administration of

the instrument to the students. Three teaching strategies (improvised, standardised teaching

materials and conventional) were applied. The study spanned eight weeks. Biology teachers
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in each school served as research assistants. For the first and second (1st and 2nd) weeks,

they were instructed in the role they were supposed to fulfil in the research, the third (3rd)

week was utilised to pre-test every group, while the fourth, fifth, sixth, and seventh (4th, 5th,

6th and 7th) weeks were used for treatment and eighth (8th) week for post-test. Following a

set process, data was gathered: selection and training of research assistants; pre-test

administration; treatment and post-test administration.

Timeline of Research Activities

Week One – Two:

 Training of Research Assistants: This period focused on training research assistants

to ensure they are well-prepared to support the study. They learned about the research

objectives, data collection methods, and ethical considerations.

 Production of Lungs Model: During this time, the research team worked on creating

a model of the lungs to be used as an instructional tool in the study.

Week Three:

 Administration of Pre-tests: In this week, the pre-tests was administered to all

participants to assess their initial understanding of the respiratory system. This

provided a baseline measure for evaluating the effectiveness of the instructional

interventions.
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Week Four – Seven

Treatment Phase: This phase involved implementation of different teaching strategies

(conventional, standardised, and improvised instructional materials) with the participating

students. Instruction was conducted over these weeks, allowing time for the participants to

engage with the materials and concepts thoroughly.

Week Eight:

 Post-tests: At the end of the treatment phase, posttests were administered to evaluate

the academic achievement of the students in the respiratory system topics. This

allowed a comparison of pretest-posttest scores which determined the effectiveness of

the instructional methods used in the study.

3.8 Method of Data Analysis

The information gathered was examined using frequency counts and standard deviation while

the hypotheses for the study were tested using ANCOVA at 0.05 level of significance.

3.9 Approval Ethically

For every Biology Achievement Test (BAT), the participants were asked to sign a consent

form; and then confidentiality of every information was ensured during statistical

examination and discussion of the outcomes.
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Endnotes

1. Oyo Educational Zone of Teaching Service Commission, TESCOM, Oyo State,
GRA, Oyo.
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Chapter Four
Results and Discussion of Findings

The results and discussion of findings of the study are presented in this chapter. The findings

were based on the hypotheses that were raised in accordance with the study's objectives.

4.1 Presentation of Data

Table 4.1 Demographic Data

Variable Frequency Percentage

Gender

Male 65 43.6%

Female

Total

84

149

56.4%

100.0%

Source: Field Survey Report, 2024

Table 4.1 presents the distribution of participants based on gender. Out of the total

participants, 65 (43.6%) identified as male, while 84 (56.4%) identified as female. This

shows a relatively balanced representation of both genders in the study.
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4.2 Presentation of Data

4.2 Descriptive Statistics of the Dependent Variable – Students Performance in

Biology

Pretest Posttest

N 149 149

Missing 0 0

Mean 29.55 52.61

Median 32.00 55.00

Standard

deviation

10.060 17.938

Minimum 10.00 22.00

Maximum 56.00 92.00

Source: Field Survey Report, 2024

Table 4.2 provides descriptive statistics for the dependent variable, students’ academic

performance in the Biology Achievement Test (BAT). For pretest, the sample size (N) is 149,

indicating the number of learners that took part in the pretest. There are no missing values,

meaning that all participants had scores for the pretest. The mean value of the pretest is 29.55,

indicating that, on average, the pretest in the sample scored relatively below the average

which is 50.00. The median value is 32.00, which suggests that the distribution of responses

is slightly skewed towards lower performance. The standard deviation is 10.060, which

implies that there is a moderate amount of variability in the pretest scores. Furthermore, the

least and the maximum scores are 10 and 56, respectively. Similarly, for posttest, the sample

size is also 149, and there are no missing values. The mean value for posttest is 52.60,
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indicating a relatively high average score. The median value of 55.00 suggests that the

distribution of responses is slightly skewed towards higher performance score. The standard

deviation is 17.938, indicating a moderate amount of variability in the responses for the

posttest score. While the least and the maximum scores are 22 and 92, respectively. This

implies there is an improvement in the performance of students after the intervention (use of

new teaching strategies) but the magnitude of the improvement was determined with the

Analysis of Covariance (ANCOVA).

Table 4.3: Summary of Analysis of Covariance (ANCOVA) on the Post-test
Achievement Scores in Biology According to Teaching Strategies and Gender

Source Type III
Sum of
Squares

df Mean
Square

F Sig.

Main effects
Corrected
Model

25163.999a 4 6291.000 42.658 .000

Intercept 387212.325 1 387212.325 2625.634* .000
Standardised 7512.243 1 7512.243 50.939* .000
Improvised 6876.235 1 6876.235 46.627* .000
Conventional 213.506 1 213.506 1.448 .231
Gender 447.474 1 447.474 3.034 .084
Error 20203.917 144 147.474
Total 438332.000 149
Corrected Total 45367.915 148
a. R Squared = .555 (Adjusted R Squared = .542)
Source: Field Survey Report, 2024 * denoted significant at p ≤ 0.05.

Findings from the study are presented below following the hypotheses tested.

H01: There will be no significant main effect of improvised instructional materials on

academic achievement of Senior Secondary School biology students in respiratory system

topics.

Table 4.2 shows that there was a significant main effect of improvised instructional materials

on the academic achievement of senior secondary school students in biology instructional
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materials [F(1;144) = 46.627; P-value < 0 .05]. Hence the Ho is rejected. This implies that there

is significant difference in the pretest and posttest scores of students taught with improvised

instructional materials.

H02: There will be no significant main effect of standardised instructional materials on

academic achievement of Senior Secondary School biology students in respiratory system

topics.

There was significant main effect of standardised instructional materials on academic

achievement of Senior Secondary School biology students in respiratory system topics.

[F(1;144) = 50.939; P-value < 0.05]. Since P–value < 0.05, the Ho is therefore rejected. This

implies when students taught with the use of standardised instructional materials

outperformed their counterparts that were not exposed to the same teaching instruction.

H03: There will be no significant main effect of conventional method on academic

achievement of Senior Secondary School biology students in respiratory system topics.

The result from Table 4.2 revealed that There will be no significant main effect of

conventional method on academic achievement of Senior Secondary School biology students

in respiratory system topics. [F(1;144) =1.448; P >0.05], the Ho is therefore not rejected. This

implies that the conventional method was not effective in teaching biology, especially,

respiratory system topics among SS2 Students.

H04: There will be no significant main effect of gender on academic achievement of Senior

Secondary School biology students in respiratory system topics.

As depicted in the Table 4.2, there will be no significant main effect of gender on academic

achievement of Senior Secondary School biology students in respiratory system topics.
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[F(1;144) =3.034; P- value >0.05], the Ho is therefore not rejected. This implies that gender has

no significant effect on the SS2 students’ academic performance in Biology.

Table 4.4: Summary of 2-Ways Analysis of Covariance (ANCOVA) on the Post-test
Achievement Scores in Biology According to Teaching Strategies and Gender.

Source Type III
Sum of
Squares

df Mean
Square

F Sig.

2-Ways interactions
Corrected Model 26818.109a 10 2681.811 18.939 .000
Intercept 323513.278 1 323513.278 2284.673 .000
Standardised *
Improvised

1393.954 1 1393.954 19.844* .000

Improvised *
Conventional

1215.928 1 1215.928 15.042* .001

Standardised *
Conventional

1323.980 1 1323.980 17.028* .000

Improvised * Gender 63.638 1 63.638 .449 .504
Standardised * Gender 77.434 1 77.434 .547 .461
Conventional * Gender 175.639 1 175.639 1.240 .267
Error 18549.807 138 141.602
Total 438332.000 149
Corrected Total 45367.915 148
a. R Squared =0 .591 (Adjusted R Squared =0 .560)
Source: Field Survey Report, 2024 * denote significant at p ≤ 0.05.

H05: There will be no significant interaction effect of improvised and standardised

instructional materials on academic achievement of Senior Secondary School biology

students in respiratory system topics.

Two ways ANCOVA results from Table 4.3 revealed that there is significant interaction

effect of standardised and improvised instructional materials on academic achievement of

Senior Secondary School biology students in respiratory system topics: [F(1; 138) = 19.844; P -

value<0 .05]. With this result, the Ho is rejected. This indicates that when standardised and

improvised instructional materials are employed simultaneously, students perform better in

respiratory system topics.
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H06: There will be no significant interaction effect of conventional method and improvised

instructional materials on academic achievement of Senior Secondary School biology

students in respiratory system topics.

From Table 4.3, it was observed that there was significant interaction effect of conventional

method and improvised instructional materials on academic achievement of Senior

Secondary School biology students in respiratory system topics: [F(1;138) = 15.042; P-value

<0.05], the Ho is therefore rejected. This implies that when conventional methods combined

with improvised instructional materials, academic performance of students is enhanced.

H07 There will be no significant interaction effect of conventional method and

standardised instructional materials on academic achievement of Senior Secondary School

biology students in respiratory system topics.

Result from table 4.3 above shows that there was significant interaction effect of

conventional method and standardised instructional materials on academic achievement of

Senior Secondary School biology students in respiratory system topics: [F(1;138) =17.028; P-

value<0.05], the Ho is therefore rejected. This implies that students’ academic performance

will be improved when conventional method and standardised instructional materials are

used to teach biology, especially, respiratory system topics.

H08: There will be no significant interaction effect of conventional method and gender on

academic achievement of Senior Secondary School biology students in respiratory system

topics.

The result from Table 4.3 that there is no significant interaction effect of conventional

method and gender on academic achievement of Senior Secondary School biology students
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in respiratory system topics: [F(1;138) =1.240; P-value >0.05], the Ho is therefore not rejected.

The implication of this result is that there is no significant difference in male and female

students when conventional method is used to teach biology.

Table 4.4: Summary of 3-ways interactions Analysis of Covariance (ANCOVA) on the
Post-test Achievement Scores in Biology According to Teaching Strategies and
Gender

Source Type III
Sum of
Squares

df Mean
Square

F Sig.

3-Ways interactions
Corrected Model 27259.231a 14 1947.088 13.655 .000
Intercept 295206.132 1 295206.132 2070.342* .000
Standardised *
Improvised *
Conventional

230.801 1 230.801 11.619* .000

Improvised *
Conventional * Gender

56.753 1 56.753 .398 .529

Standardised *
Conventional * Gender

37.540 1 37.540 .263 .609

Standardised *
Improvised * Gender

88.365 1 88.365 .620 .433

Error 18108.685 134 142.588
Total 438332.000 149
Corrected Total 45367.915 148
a. R Squared = .601 (Adjusted R Squared = .557)
Source: Field Survey Report, 2024 * denote significant at p ≤ 0.05.

H09: There will be no significant interaction effect of conventional method, improvised

instructional materials and standardised instructional materials on academic achievement of

Senior Secondary School biology students in respiratory system topics.

From Table 4.4, the 3-ways ANOVA results shows that there was significant interaction

effect of conventional method, improvised instructional materials and standardised

instructional materials on academic achievement of Senior Secondary School biology

students in respiratory system topics: [F(1;134) =11.619; P-value <0.05], the Ho is therefore
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rejected. This implies that conventional method, improvised instructional materials and

standardised instructional materials will enhance students’ academic achievement in Biology.

H010: There will be no significant interaction effect of improvised instructional materials,

standardised instructional materials and gender on academic achievement of Senior

Secondary School biology students in respiratory system topics.

Table 4.4 shows that there was no significant interaction effect of improvised instructional

materials, standardised instructional materials and gender on academic achievement of

Senior Secondary School biology students in respiratory system topics: [F(1;134) =0.620; P –

value >0.05], hence, the Ho is not rejected.

H011: There will be no significant interaction effect of conventional method, improvised

instructional materials and standardised instructional materials on academic achievement of

Senior Secondary School biology students in respiratory system topics.

From Table 4.4, the 3-ways ANOVA results shows that there was significant interaction

effect of conventional method, improvised instructional materials and standardised

instructional materials on academic achievement of Senior Secondary School biology

students in respiratory system topics: [F (1, 134) =11.619; P-value <0.05], the Ho is therefore

rejected. This implies that conventional method, improvised instructional materials and

standardised instructional materials will enhance students’ academic achievement in biology.

4.3 Discussion of Findings

The findings of this study are discussed based on the objectives of the study as guided by

research hypotheses. Eleven hypotheses were raised and tested to guide the study. The first

four hypotheses were tested to test for the main effects of improvised instructional materials,
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standardised instructional materials, conventional and gender on students’ academic

achievement in biology.

The first objective of this study is to examine the main effect of standardised instructional

materials on academic achievement of Senior Secondary School biology students in

respiratory system topics;

The analysis of covariance (ANCOVA) results indicates a statistically significant main effect

of standardised instructional materials on the academic achievement of Senior Secondary

School biology students regarding respiratory system topics. This finding suggests that

standardised instructional materials play a critical role in enhancing students’ learning

outcomes by providing a structured, consistent, and well-organised format for delivering

content. This result is in agreement with past studies which posit that standardised

instructional materials facilitate better understanding and retention of the subject matter due

to their alignment with established curricular standards, promoting uniformity in instructional

quality1,2. Additionally, the significant effect highlights the potential of standardised

instructional approaches to bridge knowledge gaps among students, thus contributing to a

more equitable distribution of educational attainment across different student populations in

the region.

The second objective of the study is to examine the main effect of improvised instructional

materials on academic achievement of Senior Secondary School biology students in

respiratory system topics. The ANCOVA results reveal a statistically significant main effect

of improvised instructional materials on the academic achievement of Senior Secondary

School biology students in respiratory system topics. This suggests that improvised materials,

which are often context-specific and creatively adapted to suit local realities, may provide a
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more engaging and relatable learning experience that enhances students’ comprehension and

retention of biological concepts. The significant effect implies that the flexibility and

adaptability of improvised instructional resources can compensate for limitations in

standardised materials, offering an alternative pathway to improving learning outcomes in

resource-constrained educational settings. This finding aligns with previous studies which

underscore the value of integrating locally available resources into the instructional process

to support diverse learning needs and foster deeper understanding of scientific content3,4,5.

The third objective is to examine the main effect of conventional method on academic

achievement of Senior Secondary School biology students in respiratory system topics. The

findings reveal that there is no significant main effect of conventional instructional materials

on the academic achievement of Senior Secondary School biology students in relation to

respiratory system topics. This suggests that the use of conventional materials, such as

textbooks and standard visual aids, may not be sufficient on their own to enhance student

understanding or performance in this subject area. Several factors may contribute to this lack

of significance. First, conventional instructional materials may not fully engage students or

address diverse learning styles, which can hinder comprehension and retention. In a rapidly

evolving educational landscape, students often benefit from more interaction, context-

specific, and innovative teaching approaches that go beyond traditional methods.

Additionally, the effectiveness of conventional materials may be influenced by the quality

and relevance of the content presented. If the materials are outdated or do not adequately

reflect current scientific understanding, their impact on student achievement could be limited.

Furthermore, the implementation of these materials by educators plays a crucial role; varying

teaching styles, classroom management, and instructional strategies can significantly affect
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how students interact with and learn from conventional resources. This finding is agreement

with those studies which highlights the need for educators to evaluate and potentially

supplement conventional instructional materials with more dynamic and engaging teaching

methods, such as hands-on experiments, group discussions, or the integration of technology6,7.

By doing so, educators can create a more holistic learning environment that addresses the

diverse needs of students, ultimately fostering better academic outcomes in biology. Overall,

the absence of a significant main effect suggests a reevaluation of instructional strategies is

warranted to enhance student learning in this critical subject area.

The fourth objective is to determine the main effect of gender on academic achievement of

Senior Secondary School biology students in respiratory system topics. Similarly, The

ANCOVA results indicate that there is no statistically significant main effect of students’

gender on the academic achievement of Senior Secondary School biology students in

respiratory system topics. This finding suggests that gender does not play a determining role

in students’ performance in biology, implying that both male and female students benefit

equally from the instructional methods used. The absence of a significant gender effect may

reflect the effectiveness of the instructional strategies in providing an equitable learning

environment, thus narrowing potential gender-related disparities in science education. These

results support the notion by past researchers that when given equal learning opportunities

and resources, students’ academic outcomes in biology can be independent of gender8,9,10.

The next four objectives of this study are to investigate the interaction effect of conventional

method, improvised instructional materials, conventional methods and gender. To achieve

these, four hypotheses were formulated and tested. This is the discussion of findings as

shown in Table 4.4.
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The fifth objective of this study is to verify the interaction effect of standardised and

improvised instructional materials on academic achievement of Senior Secondary School

biology students in respiratory system topics. The two-way ANCOVA results reveal a

significant interaction effect between standardised and improvised instructional materials on

the academic achievement of Senior Secondary School biology students in respiratory system

topics. This finding showed that the combined use of standardised and improvised materials

may produce a synergistic effect, enhancing students’ learning outcomes more effectively

than either approach alone. The interaction indicates that integrating the structured format of

standardised materials with the contextual adaptability of improvised resources can enrich

the instructional experience, catering to diverse learning preferences and facilitating a deeper

understanding of complex biological concepts. These results underscore the pedagogical

value of employing a blended instructional strategy that leverages the strengths of both

standardised and improvised materials to maximise educational impact. The results have

implications for educators, suggesting that combining standardised and improvised materials

can create a robust learning environment that supports student success in biology.

The sixth objective is to verify the interaction effect of conventional method and improvised

instructional materials on academic achievement of senior secondary school biology students

in respiratory system topics.

The findings reveal a significant interaction effect between conventional instructional

materials and improvised instructional materials on the academic achievement of senior

secondary school biology students regarding respiratory system topics. This interaction

suggests that the combined use of these two types of instructional materials enhances

students’ learning outcomes more effectively than when either is used alone. The synergistic
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impact of conventional and improvised materials can be attributed to their complementary

roles in the learning process. Conventional instructional materials, such as textbooks and

established visual aids, provide a structured and familiar framework for students. They

deliver essential content aligned with the curriculum, ensuring that foundational knowledge

is clearly presented. In contrast, improvised instructional materials, which are often context-

specific and tailored to students’ immediate environment, can make learning more relatable

and engaging. These materials often facilitate hands-on experiences, allowing students to

apply theoretical concepts in practical scenarios, thus enhancing their understanding.

The interaction between these two types of materials highlights the importance of a

multimodal approach to instruction. When students are exposed to both conventional and

improvised materials, they benefit from the stability and reliability of conventional resources

while simultaneously engaging with the dynamic and relevant nature

The seventh objective of this study is to examine the interaction effect of conventional

method and standardised instructional materials on academic achievement of senior

secondary school biology students in respiratory system topics.

The findings indicate a significant interaction effect between conventional instructional

materials and standardised instructional materials on the academic achievement of senior

secondary school biology students concerning respiratory system topics. This interaction

suggests that the combined use of both conventional and standardised materials enhances

students’ learning outcomes more effectively than either approach used in isolation.

The synergistic effect observed may arise from the complementary strengths of both types of

materials. Conventional instructional materials, such as textbooks and worksheets, provide
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structured content and traditional pedagogical approaches that are familiar to students. In

contrast, standardised instructional materials often offer a more uniform and systematic

presentation of information aligned with curricular objectives. When used together, these

materials can cater to diverse learning preferences and reinforce students’ understanding

through multiple representations of the same content.

Moreover, this interaction effect underscores the importance of integrating various

instructional approaches to create a richer learning environment. The combination of

conventional and standardised materials may facilitate deeper engagement, as students can

benefit from the consistency of standardised resources while still enjoying the familiarity and

accessibility of conventional tools. This dual approach may promote active learning and

critical thinking by providing students with opportunities to explore the respiratory system

from multiple perspectives.

Educators should consider leveraging this interaction effect by strategically incorporating

both types of materials in their teaching practices. Doing so can enhance student engagement

and academic achievement, particularly in complex topics such as the respiratory system.

Additionally, this finding advocates for ongoing curriculum development that embraces a

multimodal approach to instruction, ensuring that students receive a well-rounded

educational experience that maximises their potential for success in biology. Overall, the

significant interaction effect highlights the value of utilizing a diverse array of instructional

materials to meet the varied needs of students and foster a deeper understanding of biological

concepts.
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The eighth objective of this study is to examine the interaction effect of improvised

instructional materials and gender on the academic achievement of Senior Secondary School

biology students in respiratory system topics.

The two-way ANCOVA results demonstrate that there is no significant interaction effect

between improvised instructional materials and gender on the academic achievement of

Senior Secondary School biology students in respiratory system topics. This finding suggests

that the impact of improvised instructional materials on students' academic performance is

not influenced by gender, indicating that both male and female students benefit similarly

from these resources. The lack of a significant interaction effect highlights the capacity of

improvised materials to support equitable learning outcomes, reinforcing their suitability for

diverse student groups regardless of gender. These results imply that gender-neutral

instructional strategies involving improvised resources can effectively cater to the learning

needs of all students.

Similarly, the ninth objective is to examine the interaction effect of standardised instructional

materials and gender on the academic achievement of Senior Secondary School biology

students in respiratory system topics.

The two-way ANCOVA results indicate no significant interaction effect between standardised

instructional materials and gender on the academic achievement of Senior Secondary School

biology students in respiratory system topics. This suggests that the effectiveness of

standardised instructional materials in enhancing academic performance is consistent across

both male and female students, implying that gender does not moderate the impact of these

materials. The absence of a significant interaction effect underscores the potential of

standardised instructional approaches to provide equitable educational benefits regardless of
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gender, promoting uniformity in learning outcomes. These findings align with past studies

which highlight the robustness of standardised materials in delivering content that meets the

learning needs of all students equally, irrespective of gender differences11,12.

The tenth objective is to examine the interaction effect of improvised instructional materials,

standardised instructional materials and gender on academic achievement of Senior

Secondary School biology students in respiratory system topics.

The three-way ANCOVA results indicate no significant interaction effect among standardised

instructional materials, improvised materials, and gender on the academic achievement of

Senior secondary school biology students in respiratory system topics. This outcome suggests

that the combined influence of these instructional approaches and gender does not

differentially affect students' academic performance, implying that the benefits of using both

standardised and improvised materials are consistent across male and female students. The

absence of a significant interaction underscores the potential of integrating diverse

instructional resources to support equitable learning experiences, regardless of gender, thus

affirming the effectiveness of these strategies in providing balanced educational opportunities.

These findings highlight that gender does not moderate the impact of instructional methods

on academic outcomes when both standardised and improvised resources are employed.

The eleventh objective is to determine the interaction effect of improvised instructional

materials, standardised instructional materials and conventional method on academic

achievement of Senior Secondary School Biology students.

The findings reveal a significant interaction effect of conventional instructional materials,

standardised instructional materials, and improvised instructional materials on the academic
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achievement of Senior Secondary School biology students concerning respiratory system

topics. This interaction indicates that the simultaneous use of these three types of

instructional materials yields greater educational outcomes than any of the materials used

independently. The effective interplay between these materials can be attributed to their

complementary strengths. Conventional instructional materials, such as textbooks and

traditional teaching aids, provide a structured and organised presentation of content, ensuring

that foundational knowledge is clearly communicated. Standardised instructional materials

contribute a consistent framework that aligns with curriculum objectives, reinforcing

essential concepts and helping students understand the content in a systematic manner. On

the other hand, improvised instructional materials offer context-specific and often hands-on

learning experiences that make complex biological concepts more relatable and engaging for

students.

The significant interaction suggests that when educators combine these approaches, they

create a richer and more dynamic learning environment. The conventional materials lay the

groundwork for understanding, while standardised materials reinforce and standardise that

knowledge. Meanwhile, improvised materials can facilitate experiential learning, allowing

students to apply theoretical concepts in real-world contexts. This holistic approach caters to

various learning styles and promotes deeper cognitive engagement, ultimately leading to

improved academic achievement.

Moreover, this finding highlights the importance of a multimodal instructional strategy in

science education. It emphasises that educators should not rely solely on one type of

instructional material but instead incorporate a variety of resources to address the diverse

needs of students. By blending conventional, standardised, and improvised materials,
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teachers can create a more effective and inclusive learning environment. Overall, the

significant interaction effect of these materials advocates for an integrative approach to

teaching biology, particularly in complex topics like the respiratory system. This finding

encourages educators to explore innovative combinations of instructional materials, fostering

enhanced student engagement and improved academic outcomes. Such practices can better

prepare students to grasp intricate scientific concepts and succeed in their studies.
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Chapter Five
Conclusion

5.1 Summary of Findings

With the use of descriptivse and inferential statistics, this study was able to draw its

conclusion. A mean score of 29.55, which is below the average threshold, indicates that

traditional teaching approaches were associated with lower student performance, according

to descriptive statistics. An increase from a pre- to post-test mean score of 29.55 (a

statistically significant difference) indicates that students' academic performance in biology

improved somewhat when taught using both standardised and improvised teaching tools.

Table 4.3 displays the findings of the ANCOVA analysis, which show that improvised

teaching materials have a significant main effect on the academic achievement of students in

senior secondary school [F(1;144) = 46.627; P <0.05]. The [F(1;144) = 50.939; P <0.05] shown

that standardised instructional materials had a notable impact on the academic achievement

of Biology students in their last year of secondary school when it came to respiratory system-

related subjects. Results showed that traditional methods did not significantly affect students'

performance in respiratory system classes [F(1;144) = 1.448; P > 0.05]. Students' performance

on tests pertaining to the respiratory system was also unaffected by their gender in senior

high school biology [F(1;144) = 3.034; P > 0.05]. Table 4.4 shows that there is a significant

interaction impact between standardised and improvised teaching materials on the academic

achievement of students in respiratory system themes in senior secondary school biology

(F(1;138) = 19.844; P < the significance level of 0.05). The results showed that traditional and

makeshift teaching tools had a substantial interaction effect. Still, when it came to the

respiratory system, there was no significant interaction effect between gender and traditional

approaches in terms of the academic achievement of students in senior secondary school
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biology [F(1;138) = 1.240; P > 0.05]. According to Table 4.5, there was a significant impact on

the academic performance of biology students in senior secondary school when using a

combination of traditional, creative, and standardised teaching materials for themes related to

the respiratory system (F(1;134) = 11.619; P < 0.05). However, when looking at students'

performance on themes related to the respiratory system, there was no significant interaction

impact between gender, standardised vs. improvised instructional materials, or F(1;134) = 0.620.

5.2 Conclusion

This research investigates the impact of different teaching strategies specifically conventional

methods, standardised instructional materials, and improvised instructional materials on the

academic achievement of Senior Secondary School biology students, particularly regarding

the respiratory system.

The study demonstrates that a combination of standardised and improvised instructional

materials leads to improved academic performance, suggesting that these strategies

effectively enhance student learning. The research reveals significant interaction effects

among teaching methods and gender, indicating that these variables influence students'

academic outcomes. However, the study also finds no significant disparities in performance

between male and female students when using conventional methods. The use of improvised

instructional materials, combined with conventional methods, is shown to be beneficial for

student understanding and performance, encouraging educators to adopt more innovative

teaching practices. The findings inform educators about the importance of integrating various

teaching strategies and provide a basis for developing more effective lesson plans that cater

to diverse student needs.
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Overall, this research contributes to the field of biology education by providing empirical

evidence on effective teaching practices, highlighting the need for inclusive and resourceful

instructional approaches, and offering practical insights that can enhance student learning

outcomes.

5.3 Recommendations

Based on the findings of this study, the following recommendations are proposed:

1. Students should be introduced to the use of standardised instructional materials to

stimulate learning.

2. There should be training programs to equip teacher with the skills to effective design and

implement improvised instructional materials.

3. Teachers and students must break away from the old method of teaching, teaching and

learning should be blended and teacher learner centered, if not majorly learner- centered.

4. Educator should ensure to employ gender neutral teaching strategies. This will ensure

that both male and female students receive equitable educational opportunities and

support their academic success in biology.

5. Teacher should be trained regularly through seminars, workshops and conferences on

how to use instructional resources (improvised and standardised) to improve their

competence in teaching and learning process.

6. Educator should adopt a blended approach that incorporates improvised instructional

materials in teaching biology, to make teaching and learning process interesting.

7. Schools should be equipped with adequate and appropriate technological devices to

enhance the teaching of biology with standardised instructional materials.
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8. Teacher should avoid gender differences in teaching so that both male and female

students benefit equally from the instructional approaches employed.

9. Teachers should ensure adopt the use of instructional materials in teaching and learning

process.

10. Government should equipped school with adequate and appropriate technological devices

to enhance the teaching of biology to students (males and females) with both improvised

and standardised instructional materials.

11. There should be integration of both improvised and standardised instructional materials

in teaching to facilitate teaching and learning processes.

5.4 Contributions to Knowledge

Results from this study contribute a great deal to the literature on methods of education,

particularly in biology. Some of these contributions are discussed below.

1. Effectiveness of Teaching Strategies: Again, this study has provided empirical evidence on

the effectiveness of various teaching strategies such as conventional methods, standardised

instructional materials, and improvised instructional materials. This study showed how this

blend could lead to an improvement in the academic performance of Senior Secondary

School students in biology through the use of such complex topics as the respiratory system.

2. Interaction of Methods of Teaching and Gender on Learning: Employing a 3-way ANOVA,

the interaction effect of teaching approaches and learner gender on academic achievement is

investigated. This will provide insight into how these variables might interact to influence

student outcomes and that the optimal learning in biology is likely to be facilitated by a

particular combination of instructional approaches.
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3. Gender in Education: The study examines the gender factor related to academic success,

and the findings state that the conventional mode of teaching does not make any difference

between male and female students. Thus, this helps to motivate educators to practice

inclusive teaching to differentially meet student needs irrespective of gender.

4. Use of Improvised Materials: The research insinuates the use of improvised instructional

materials within the classroom environment. While proving the fact that such materials, when

used with conventional methods, enhance understanding and performance, this study

encourages resourcefulness and innovation in teaching by educators.

5. Implication for Future Research: These findings serve as a stepping stone to guide further

research into instructional materials and methods of teaching. Other researchers can always

continue from the output of this work to survey more variables, for example, special types of

improvised materials application or the long-term effects that the combined method

application has on student retention and application.

6. Policy Implication: Clearly, the findings of the study can enlighten education policy and

also curriculum design to emphasise training for teachers on how to effectively integrate

multiple instructional materials into their classrooms to better teaching strategies with greater

student engagement and improved learning outcomes in biology and other subjects.

7. Practical Applications: The knowledge gleaned in this research can be put to use by the

teachers in the construction of better lesson plans in well-integrated traditional standardised

and improvised materials. This will help to meet various learning needs of students with a

general improvement in science performance.
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8. This study adds to the theoretical understanding of effective teaching strategies in biology

education and provides practical recommendations on how instructional practices can be

improved to enhance the learning outcomes for students.

5.5 Suggestions for Further Research

Based on the findings of this study, the following recommendations for future research are

proposed:

1. Longitudinal Studies: Longitudinal designs might be employed in the future in studying

the long-term effects of both standardised and improvised teaching materials on student

academic achievement in different subjects and topics to bring out the lasting effectiveness of

the observed impacts.

2. Comparative Analysis of Instructional Materials: Variation in instructional materials-like

digital-print combinations-should make a differential impact on the academic performance,

engagement, and motivation of students. Such a comparison will help in terms of best

solutions for specific contexts in education.

3. Effects of Teacher Training Programs: It would be very informative to analyse how a

teacher training program focused on the elaboration and use of improvised instructional

resources affects teaching efficiency and students' performance that will give the valuable

suggestions on how to develop professional preparation training programs.

4. Varied Geographical and Socioeconomic Contexts: This would help in ascertaining

whether the findings are regular across different settings, a comparison of findings in rural

versus urban schools, or within different cultural contexts.
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5. Student-centered approaches: This would, therefore, translate to the fact that student-

centered teaching methods, such as collaborative learning and project-based learning

combined with standardised and improvised resources, might be useful for developing an

understanding of how to effectively foster active learning and critical thinking in biology

education.
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Appendix I
Lead City University, Ibadan

Department of Science Education
Biology Achievement Test (BAT)

Multiple Choice Objectives Questions (Pre-Test)
Instructions:

In Section A: Please provide an appropriate answer to the following questions

In Section B: Please shade only one answer at a time from the given options

Duration: 20 minutes

Section A

Demographic Characteristics of Participants

School Name: __________________________________________________

Gender: Male Female

Class: __________________________________________________

Section B

1. One of these is not part of the respiratory system.

A. Gas exchange organs

B. Lung

C. Structures\ surfaces

D. Kidney

E. Mitochondrion

2. Respiration is an essential life process providing the living cell with

A. Oxygen

B. Sugar

C. Energy

D. Carbon dioxide
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E. Water

3. The thoracic cavity is separated from the abdominal cavity by.

A. Pleural membrane

B. Intercostal muscle

C. Diaphragm

D. Pericardium

E. Epiglottis

4. Breathing movement in mammals is accompanied by regular movements of the diaphragm

and the

A. Intercostal muscles

B. Vertebral column

C. Clavicle

D. Pleural cavity

E. Floating ribs

5. In the adult toad, gaseous exchange takes place through the

A. Buccal cavity, skin and spiracle.

B. Lympanic membrane, lungs and gill.

C. Buccal cavity, skin and lungs.

D. Buccal cavity, skin and lungs

E. Gills, skin and buccal cavity.

6. The respiratory organ found in the cockroach is the

A. Air sac

B. Trachea
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C. Lung book

D. Lung

E. Gill

7. The metabolic process which takes place in living cells by which organic nutrients are

broken down to release energy or ATP for life activities is

A. Respiration

B. Photosynthesis

C. Excretion

D. Transpiration

E. Digestion

8. Which of the following does not occur during inhalation in mammals?

A. Rib cage is raised up

B. Diaphragm contracts and becomes dome shaped.

C. Intercostal muscle contracts.

D. Bronchus is raised up

E. Volume of thoracic cavity increases

9. The effect of contraction of the muscles of the diaphragm is that

A. The volume of the thoracic cavity increases.

B. More carbondioxide is expelled through the nosrils.

C. The rib cage is drawn inward.

D. The intercostal muscles becomes relaxed.

E. The volume of the thoracic cavity is decrease.

10. Which part of the gill of fish is involved in gaseous exchange?
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A. Gill slits

B. Gill bars

C. Govers

D. Gill filaments

E. Gill rack

11. Amoeba obtains all its oxygen requirements

A. From oxidizing food substances

B. From air trapped in vacuoles

C. Through diffusion of air into its body.

D. Through an air cavity in the ectoplasm.

E. Through endoplasm

12. Which of the following organisms respires through the body surface

A. Man

B. Fish

C. Tridax

D. Cockroach

E. Amoeba

13. The movement of the diaphragm is characteristics of gaseous exchange in

A. Insects

A. Fish

C. Toad

D. Mammals

E. Plants
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14. In cellular respiration, energy is stored in the form of

A. Adenosine diphosphate (ADP)

B. Adenosine monophosphate (AMP)

C. Adenosine triphosphate (ATP)

D. Heat energy

E. Electric energy

15. During the process of breathing, volume and pressure changes occur as a result of the

movement of the .

A. Diaphragm and Intercostal muscles

B. Larynx and Trachea

C. Thoracic cavity and Bronchus

D. Lungs and Epiglottis

E. Oesophagus and Bronchi

16. The respiratory organ found in the cockroach is the

A. Air sac

B. Trachea

C. Lung book

D. Lung

E. Gill

17. The products of respiration are

A. Nitrogen and water

B. Nitrogen and Carbon dioxide

C. Water and Oxygen
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D. Carbon dioxide and Water

E. Oxygen and Carbon dioxide

18. --------------- refers to the surrounding of the organism from which it obtains oxygen

A. Respiratory organ

B. Transport medium

C. Respiratory medium

D. Ventilation

E. Respiratory surface

19. Which of the following statements is not correct of respiration.

A. Gaseous exchange occurs by diffusion

B. Oxygen combines with haemoglobin at the respiratory surface

C. Carbon dioxide produced in the tissues removed by the process of osmosis

D. There are no special organs for respiration in plants

E. In higher animals, respiratory gases are transported in solution

20. In breathing mechanism in animals, balloons are equivalent to

A. Lungs

B. Diaphragm

C. Rib cage

D. Trachea

E. Larynx
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Appendix II
Lead City University, Ibadan
Department of Science Education
Biology Achievement Test (BAT)

Multiple Choice Objectives Marking Guide (Pre-test)
1. D

2. C

3. C

4. A

5. C

6. B

7. A

8. B

9. A

10. D

11. C

12. E

13. D

14. C

15. A

16. B

17. D

18. C

19. C

20. A
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Appendix III
Lead City University, Ibadan

Department of Science Education
Biology Achievement Test (BAT)

Multiple Choice Objectives Questions (Post-Test)
Instructions:

In Section A: Please provide an appropriate answer to the following questions

In Section B: Please shade only one answer at a time from the given options

Duration: 20 minutes

Section A

Demographic Characteristics of Participants

School Name: __________________________________________________

Gender: Male Female

Class: __________________________________________________

Section B

1. One of these is not part of the respiratory system.

A. Gas exchange organs

B. Lung

C. Structures\ surfaces

D. Kidney

E. Mitochondrion

2. Respiration is an essential life process providing the living cell with

A. Oxygen

B. Sugar

C. Energy

D. Carbon dioxide



152

E. Water

3. The thoracic cavity is separated from the abdominal cavity by.

A. Pleural membrane

B. Intercostal muscle

C. Diaphragm

D. Pericardium

E. Epiglottis

4. Breathing movement in mammals is accompanied by regular movements of the diaphragm

and the

A. Intercostal muscles

B. Vertebral column

C. Clavicle

D. Pleural cavity

E. Floating ribs

5. In the adult toad, gaseous exchange takes place through the

A. Buccal cavity, skin and spiracle.

B. Lympanic membrane, lungs and gill.

C. Buccal cavity, skin and lungs.

D. Buccal cavity, skin and lungs

E. Gills, skin and buccal cavity.

6. The respiratory organ found in the cockroach is the

A. Air sac

B. Trachea
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C. Lung book

D. Lung

E. Gill

7. The metabolic process which takes place in living cells by which organic nutrients are

broken down to release energy or ATP for life activities is

A. Respiration

B. Photosynthesis

C. Excretion

D. Transpiration

E. Digestion

8. Which of the following does not occur during inhalation in mammals?

A. Rib cage is raised up

B. Diaphragm contracts and becomes dome shaped.

C. Intercostal muscle contracts.

D. Bronchus is raised up

E. Volume of thoracic cavity increases

9. The effect of contraction of the muscles of the diaphragm is that

A. The volume of the thoracic cavity increases.

B. More carbondioxide is expelled through the nosrils.

C. The rib cage is drawn inward.

D. The intercostal muscles becomes relaxed.

E. The volume of the thoracic cavity is decrease.

10. Which part of the gill of fish is involved in gaseous exchange?
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A. Gill slits

B. Gill bars

C. Govers

D. Gill filaments

E. Gill rack

11. Amoeba obtains all its oxygen requirements

A. From oxidizing food substances

B. From air trapped in vacuoles

C. Through diffusion of air into its body.

D. Through an air cavity in the ectoplasm.

E. Through endoplasm

12. Which of the following organisms respires through the body surface

A. Man

B. Fish

C. Tridax

D. Cockroach

E. Amoeba

13. The movement of the diaphragm is characteristics of gaseous exchange in

A. Insects

A. Fish

C. Toad

D. Mammals

E. Plants
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14. In cellular respiration, energy is stored in the form of

A. Adenosine diphosphate (ADP)

B. Adenosine monophosphate (AMP)

C. Adenosine triphosphate (ATP)

D. Heat energy

E. Electric energy

15. During the process of breathing, volume and pressure changes occur as a result of the

movement of the .

A. Diaphragm and Intercostal muscles

B. Larynx and Trachea

C. Thoracic cavity and Bronchus

D. Lungs and Epiglottis

E. Oesophagus and Bronchi

16. The respiratory organ found in the cockroach is the

A. Air sac

B. Trachea

C. Lung book

D. Lung

E. Gill

17. The products of respiration are

A. Nitrogen and water

B. Nitrogen and Carbon dioxide

C. Water and Oxygen
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D. Carbon dioxide and Water

E. Oxygen and Carbon dioxide

18. --------------- refers to the surrounding of the organism from which it obtains oxygen

A. Respiratory organ

B. Transport medium

C. Respiratory medium

D. Ventilation

E. Respiratory surface

19. Which of the following statements is not correct of respiration.

A. Gaseous exchange occurs by diffusion

B. Oxygen combines with haemoglobin at the respiratory surface

C. Carbon dioxide produced in the tissues removed by the process of osmosis

D. There are no special organs for respiration in plants

E. In higher animals, respiratory gases are transported in solution

20. In breathing mechanism in animals, balloons are equivalent to

A. Lungs

B. Diaphragm

C. Rib cage

D. Trachea

E. Larynx
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Appendix IV
Lead City University, Ibadan
Department of Science Education
Biology Achievement Test (BAT)

Multiple Choice Objectives Marking Guide (Post-test)
1. D
2. C

3. C

4. A

5. C

6. B

7. A

8. B

9. A

10. D

11. C

12. E

13. D

14. C

15. A

16. B

17. D

18. C

19. C

20. A
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Appendix V
Biology Lesson Note for Intervention group A

Lesson Note I
Lesson for Teaching Respiratory System Using Improvised Instructional Materials

Class Information

Class: SS 2

Subject: Biology

Topic: Respiratory System

Sub-Topic: Gaseous Exchange

Duration: 80 Minutes

Instructional Materials: Plastic jar, straw, balloons, rubber sheet, tape, rubber bands,
scissors

Reference Book: Eluwa, M. W. & Soyibo, K.O. (2003). Countdown to Senior Secondary
Certificate Examination. Ibadan: Evans Brothers Limited, pp. 90-100

Instructional Objectives

By the end of this lesson, students should be able to:

1. Explain the concept of the respiratory system.

2. Identify the primary organs of the respiratory system.

3. Compare the anatomical structures of the mammalian respiratory system to a lung

model created using a plastic jar, straw, balloon, and rubber sheet.

Entry Behavior

Students should already be familiar with basic terminologies and concepts related to the

respiratory system.
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Lesson Presentation

Step One: Introduction to the Respiratory System

Begin the lesson by discussing respiration as a biological process. Explain that respiration

involves the breakdown of organic compounds, such as simple sugars, by enzymes, leading

to the release of energy. This process can occur in two forms:

 Aerobic Respiration: Occurs in the presence of oxygen.

 Anaerobic Respiration: Occurs in the absence of oxygen.

Next, introduce the various organs and structures involved in gas exchange, emphasizing the

role of mitochondria within cells as sites of energy production.
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Appendix VI
Biology Lesson Note for Intervention group B

Lesson Note II
Lesson for Teaching Respiratory System Using Standardised Instructional Materials

 Class: SS 2

 Subject: Biology

 Topic: Respiratory System

 Sub-Topic: Exchange of Gas in Mammals

 Duration: 80 Minutes

 Instructional Materials: Projector (to demonstrate gas exchange in mammals)

 Reference Book: Eluwa, M. W. & Soyibo, K.O. (2003). Countdown to Senior

Secondary Certificate Examination. Ibadan: Evans Brothers Limited, pp. 90-100

Instructional Objectives

By the end of the lesson, students should be able to:

1. Define gaseous exchange.

2. Identify the gas exchange devices used in the respiratory system.

3. Differentiate between the changes that occur in each respiratory organ during

inhalation and exhalation.

Entry Behavior

Students should already be familiar with some basic terms related to the respiratory system.
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Lesson Presentation

Step 1: Introduction to Gaseous Exchange

The teacher begins by explaining the concept of gaseous exchange.

 Definition: Gaseous exchange is the process through which an organism expels gases

from its body cells and takes in air from its external environment. The primary organ

responsible for this exchange is known as a gas exchange organ.

Step 2: Identification of Gas Exchange Devices

The teacher highlights the main devices used for gas exchange in the respiratory systems of

mammals:

1. Trachea (windpipe)

2. Lungs

3. Diaphragm

4. Larynx (can be represented by the tip of a straw)

5. Pharynx

6. Thorax

Step 3: Demonstration of Breathing Mechanisms

The teacher projects visuals to illustrate how the main gas exchange devices function during

inhalation and exhalation in mammals (specifically humans).

 Two Stages of Breathing in Mammals:
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o Inhalation:

 When a mammal inhales, the intercostal muscles contract, raising the

rib cage. The diaphragm contracts and flattens, which increases the

volume of the thoracic cavity and decreases its pressure. This

difference in pressure allows atmospheric air to flow into the lungs

through the nostrils and air passages.

o Exhalation:

 During exhalation, the intercostal muscles relax, and the rib cage

lowers. The diaphragm relaxes and returns to its dome shape. This

decreases the volume of the thoracic cavity, causing the lungs to

contract and increasing air pressure inside the lungs, which forces air

out through the air passages.

Evaluation

Students will be assessed on their understanding through the following:

1. Define gaseous exchange.

2. Identify gas exchange devices in the respiratory system.

3. Describe the changes in each respiratory organ during inhalation and exhalation.

Conclusion

The teacher summarizes the lesson, providing additional explanations on what occurs in

various respiratory organs during inhalation and exhalation.
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Assignment

Explain the changes that occur in the intercostal muscles, rib cage, and diaphragm when air

enters through the windpipe.
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Appendix VII
Biology Lesson Note for Lesson Control Group

Lesson Note III
Lesson for Teaching Respiratory System Using Conventional Method

 Class: SS 2

 Subject: Biology

 Topic: Respiratory System

 Sub-Topic: Exchange of Gas in Mammals

 Duration: 60 Minutes

 Reference Book: Eluwa, M. W. & Soyibo, K. O. (2003). Countdown to Senior

Secondary Certificate Examination. Ibadan: Evans Brothers Limited, pp. 90-100

Instructional Objectives

By the end of the class, students should be able to:

1. Understand the concept of the respiratory system and gaseous exchange.

2. Discuss the gas exchange devices in the respiratory system.

3. Explain the effects of inhalation and exhalation on each respiratory organ.

Entry Behavior

Students should already be familiar with certain terminology related to the respiratory system.

Presentation

The teacher will present the lesson as follows:

Step 1: Introduction to the Respiratory System
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 Definition: The respiratory system is a biological system that enables the exchange of

gases in living organisms. It involves enzymes that release energy from organic

nutrients, such as simple sugars, both in the presence (aerobic) and absence

(anaerobic) of oxygen. The system comprises gas exchange organs, structural

surfaces, and mitochondria present in all living cells.

 Gas Exchange: Gas exchange is the process by which organisms expel carbon

dioxide and other gases from their body cells while inhaling oxygen-rich air from the

surrounding environment. The gas exchange organs are the primary structures

involved in this process.

Step 2: Key Gas Exchange Devices in Mammals

The teacher highlights the main gas exchange devices in the respiratory systems of mammals:

1. Trachea (windpipe)

2. Lungs

3. Diaphragm

4. Larynx (can be represented by the tip of a straw)

5. Pharynx

6. Thorax

Step 3: Mechanisms of Breathing in Mammals

The teacher describes how the primary gas exchange devices function during inhalation and

exhalation in humans:
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 Inhalation: When a mammal inhales, the intercostal muscles contract, raising the rib

cage. The diaphragm contracts and flattens, increasing the volume of the thoracic

cavity and decreasing the pressure inside. This pressure difference causes a large

volume of air to be drawn into the lungs through the nostrils and air passages.

 Exhalation: During exhalation, the intercostal muscles relax, and the rib cage lowers.

The diaphragm also relaxes, returning to its dome shape. This decreases the volume

of the thoracic cavity, causing the lungs to contract and increasing the air pressure

inside the lungs, which forces air out through the air passages.

Evaluation

Students will be assessed through the following questions:

1. Define the respiratory system.

2. Define gaseous exchange.

3. Discuss the gas exchange devices utilized in the respiratory system.

4. Explain the effects of inhalation and exhalation on each respiratory organ.

Conclusion

The teacher summarizes the session by providing additional insights into the functions of the

lungs during the breathing process.

Assignment

Explain what happens to the intercostal muscles, rib cage, and diaphragm when air enters the

windpipe.
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