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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 theqries and
adopted the pretest-posttest quasi experimental research design of 3x2 factorial mafrix. The
study population consisted of 13,716 senior secondary school students in the Qye town. The
purposive sampling technique was employed to select three intact classes ©f }9 SSS 11
students. Biology Achievement Test (BAT) (KR20 =0.8) was used as ingtrumiient for data
collection. The data were analysed using ANCOVA at a significant levelhof 0:05. Result from
the findings showed [F(1;144) = 46.627; p-value < 0 .05], significafit 8ffécts of improvised
instructional materials on academic achievement of Senior Seegndary School Biology
students in respiratory system [Fi.144y = 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(144) =1.44%; B =0.05], significant effect of
conventional method on academic achievement of Senipr Sé€ondary School Biology students
in respiratory system [F(i;144) =3.034; p- value >0.05J\\1fo significant effects of gender on
academic achievement of Senior Secondary SchqgolBiology students in respiratory system
and [F134) = 0.620; > 0.05] ], no significant €ffects of improvised instructional materials,
standardised instructional materials and\gender on academic achievement of Senior
Secondary School Biology students in tespiratory system. Additionally, the absence of
significant gender differences suggests’*that\both male and female students benefited equally
from the instructional approaches,émployed. These results underscore the importance of
integrating diverse instructionalrstrafegies to improve learning environments in science
education. The study offered practi€al implications for educators, curriculum developers, and
teacher training programmgsy emphasising the need for a blended approach that combines
standardized and improwiséd 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 reV around
measurement regarding performance in various subjects, examinations, @\ ents, and
other related activities to education. Viewed as an asset, the acad%: chievement of
students allows for both the effectiveness of instructional materi aching methods and
individual success to be measured. Academic achievement i@ solely about test scores; it
also involves practical applications of knowledge, cri'& inking, and solving problems.

Teachers and policy makers willing to raise stan@n regard to increasing the quality of

education should have a broader understa@ of those variables that influence academic

achievement!. 59\5&

Biology forms the basis for.tl&g,derstanding of life and the different processes that occur
around it, from the stu%%\lving organisms concerning their structure, function, growth,
evolution, and intq&on with the environment?. Biology studies in detail the intricate
machinery engﬁg at a variety of levels of organization that control life-from the molecular
and cel@to ecological and global dimensions. This multivariate approach enables the
biolcgy to search for an explanation of the diversification and unity of life and allows a
glimpse of how life is intricate and interconnected®. 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 interpr&&on of
biological phenomena are carried out*. The relationship between structure a@tion, cell
theory, and evolution by means of natural selection are some of the consﬂtgyfding research
in various ways; it joins different sub-disciplines together in t est to unravel life.
Moreover, biology serves as an integrative science in that pri@%om chemistry, physics,
mathematics, and other fields are employed to stud d solve complex biological
phenomena and issues. The significance of bio ih Nigerian education goes beyond
classroom teaching into critical thinking sl@lopmem in students and an understanding

of the natural world, which are crucial {&th academic and professional lives.

The study of biology encorripis%&s(?fundamental branches of national curricula that have
equipped students with @ightful abilities to explore life's wonders at various scales,
from cellular lif? s‘t&osystems. Students grasp the problems in ecology and biological
diversity throu@dying biology, whereby they are able to establish a critical judgment on
the princi at govern life: the structure, function, and interaction with the environment of
living\Vganisms. 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

17



like that the students would be able to develop through active involvement in investigative

projects, fieldwork, and experiments*.

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 society®. Biology thus helps in making intercom&ons in
other disciplines as well, thereby relating the life sciences to medici@riculture,
environmental conservation, and biotechnology. Students review, thr&gh&lerdisciplinary
approaches, how biology and its concepts are connected in releva he world around us
and understand the role biological studies can play in determi %nt solutions for current

global challenges on environment sustainability, disease p@ution and food security?®.

This interdisciplinary approach will not only enh@he academic learning of students but
also eventually prepare them with the skilTs\\@ ed for a diverse range of career paths and
lifelong learning opportunities in an @ingly interconnected world. Biology education
promotes better understandlng (@Xa th and wellness that would enable students to make
more informed decision a@ their health and lifestyle. In research on human anatomy,
physiology, nutr1t10 and prevention of diseases, students are able to grasp in-depth
knowledge of @man body and factors affecting health outcomes. It forms the basis for
life skills erning health literacy, self-care practices, and disease prevention strategies
imch in ensuring well-being for individuals and communities within the diverse socio-

cultural context of Nigeria’.

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 collaboration®.

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@Q in-depth
details about the different mechanisms that help in sustaining life. T&&latory system
provides the path for the exchange of gases between the organi d the environment,
through which organisms take in oxygen, used by many i@lu r respiration, and expel
carbon dioxide, a product of metabolism. This basic fu@m forms the basis for aerobic
metabolism, describing how organisms achieve 6%5' from nutrients and, hence, power

cellular activities essential to their maintenm\céb growth.

The respiratory system is an attrac’[@int of focus in understanding how anatomical
structure interrelates with ph&@ical function and interaction with the environment in
biological studies. It is a ﬁ@\ally a very complicated system of organs like lungs, bronchi,
trachea, diaphrag.m, and associated structures. It does so from an anatomical perspective.
Thus, with su@ailed anatomical studies on the structural adaptations and functional
specialisa f respiratory organs, one can gain a deep insight into morphological features

asso&%with gas exchange, airways' maintenance and respiratory defense mechanisms?,

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 environment®. The deeper development of pathophysiological mechanisms in, specific
respiratory disorders, such as asthma, COPD, pneumonia, and respiratory in Qns, helps
students develop a rounded appreciation of how environmental pollutants, tobdcco smoke,

and life styles may affect respiratory health outcomes!. Q

Besides the purely biological importance of the respiratory s@owledge in this subject
area is of practical importance to a variety of discipli such as public health, sports
physiology, environmental science, and medicine@application of respiratory physiology
and pathology enables decision—makin% drives innovation in healthcare and
environmental protection, workplace&\' ty initiatives-from diagnostic techniques and
therapeutic interventions in the c%éw\setting through air quality monitoring to occupational
health assessments. In shor@espiratory system is a subject in the study of Biology that is
interesting and compleXx.because one may look into it from various interdisciplinary,
anatomical, p ;N%al, and pathological viewpoints. The students learn not only
principles ’séology but also find valuable insight into the dynamic relationship between
livin}{llggs 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 it'!.

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 student Q%ﬂg the

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

Poor performance in the respiratory system topics among Nigeria ents emanates from a
set of factors. First, during the learning process, the stt@s ave to face significant
challenges; the nature of respiratory physiology is@tract, and it can be better
comprehended by students who have access to a@% of good instructional materials and
laboratory facilities. One of such studies pef out that because of a lack of laboratory
facilities and instructional materials m@uajority of schools in Nigeria, especially those in
rural areas, students cannot dem(%é&\their practical understanding about the structure and
functions of the respirato%@tem to develop manipulative skills!?2. Secondly, teaching

modes and instructi(@)roaches vary significantly within different schools operating in

Nigeria. OtherQ.o?EQ%a
learning. ’66

Contr&' to that, most systems of education still extensively employ obsolete, inefficient

e distinctions include student-centered learning and inquiry-based

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

21



system or any other area of Biology'®. 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
information'®. Literature has pointed out that the range of learning materials Q& more

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

school dropout rate of the learners, considering the variety @e ing styles and

O

Furthermore, recent technology advancements have tra@med the field of instructional

preferences!®.

materials by making various state-of-the-art toolsﬁ%nsing interaction simulations, virtual

reality, and e-learning modules available, ﬂ@ing added value to pedagogic activities.
N

The commitment by educators to my&ate the capability of instructional materials to

improve pedagogy and student @aance will help in developing effective instructional

materials that are available.ﬁ@e in a variety of educational settings. There is a desperate

need for research an& pment. Print is one category of instructional material, textbooks,

workbooks, an< st%"g

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

ides are examples of print resources; these are often adopted as core

parti I&re 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 models'¢.
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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 %ﬁtional
materials. Such digital resources currently enable customisation, interactivity, immediate
feedback, thereby meeting the needs of today's educator and lean better. Another
important class is hands-on tools and apparatus used in the labor . Practical lessons and
experiments allow students to get a real and practical kno of abstract facts. Laboratory

materials, specimens, and scientific apparatu q@nute to a deeper education by

establishing a closer contact between theory an ice!”.

Educators must make a critical decig&n the choice of instructional materials, which
reflects the effectiveness of the%élal\ing methods. Important considerations are such as:
appropriateness and releva@ material content to the curriculum, matching the various
learning needs of th gems. Continuous development in educational technology has
broadened the Q.(ﬁ}ﬁies for original and effective instructional materials, which give
educators %@iety of options to improve the learning and teaching process. Instructional
mata%lghsed 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 materials'®.
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Improvised instructional materials refer to a resourceful and innovative method for
improving the teaching and learning process'. 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

3

Improvised instructional materials constitute a flexible, dynamic method in@ livery of

classroom, and often by exploiting resources available locally.

instruction. They may come in chart, diagrammatic, model, prop, and @ tive formats,
and others. The potential for improvised instructional materials mmodate students'

diverse learning styles and preferences is a strong plus. Educ@ ate able to customise these
materials for their classrooms in ways that meet the parti@requirements of the classrooms
and ensure cultural relevance and resonance wit%@em. In addition, the development of
improvised materials fosters the interacw% practical learning method that makes

students more connected to the concep g taught'®.

Most importantly, in developi ntries with limited resources, improvised instructional
materials serve as a ordable means of learning due to their accessibility and
availability. Teac.h@le to overcome budgetary pressures by using improvisations of
materials a ail%évithin their immediate locale. This method fosters sustainability and
enables ors to think ingeniously and hence come up with creative methods of
impehigg knowledge without relying on commercially prepared materials!®. 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
learning*.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 ar Q&wrsally
friendly mode of delivering lesson content*. The consideration of improvised™instructional
materials remains a valuable aspect in fostering effective and@ive education as

educators continue to grapple with evolving styles in method%ﬁ

By contrast, standardised instructional materials are @mercially produced resources
designed for educational uses. Typically, educ%% experts, publishers, or curriculum
developers with the intention of providing @1 and structured approach in teaching any
particular subject create these. Textbq@multi—media presentations, e-learning modules,
and laboratory packages are just @%oms of standardised materials offering a structured
and detailed framework WI‘%@ educational content is delivered®. In fact, consistency and
reliability of standard's}b\structional materials is one of its major assets. These resources
.

ensure that stu‘en?\%éa a standardised and uniform education according to predetermined

standards licies, as the curriculum offered is the same?!.

The Mture 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
subject®2.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 v@egardless
of background or location, has the same level of exposure to knowled&th(qngh a common
set of learning materials. This standardisation facilitates equity 4 learning landscape
through reduction in disparities of educational resources and rt nities'®. However, critics
contend that one-size-fits-all nature of standardised @Jctional materials can hardly
accommodate the unique learning style and needsé%%ents. Moreover, by nature, printed
textbooks cannot keep pace with dynamic @ly changing information in some fields®*.
Understanding how standardised insb’g&al materials are affecting academic achievement
will have great implications for %&l\um development and teaching strategies. The choice
between standardised and @ised materials becomes a major concern*. Researching on
the effects of these &%s on the achievement of the students, one might wish to know

which method @

edsuperior than the other in enhancing a greater understanding and

retaining i}]‘@ation concerning the respiratory system.

There\iya 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

processes?’. 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
studied?*. 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

%dings

relating to the respiratory system. However, upon further review, there are rel Q

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

biology?°. 6\

The complex and multi-layered nature of educational rese@% the role of gender in
determining achievement outcomes of students in biology, In biology education, gender
dynamics can impact and help shape differences 1 emic achievement, engagement, and
self-concepts among students. Such influe N@%rs include societal and cultural influences
about gender roles and expectationg f@nay affect the way students view science as a
subject and biology as a discipling® gal\‘eotypes and prejudices have fostered, over time, the
notion that science, techn(@engineering, and mathematics-related disciplines of which

biology is one, are @plicable to males rather than females. Besides, the presence of

differences in s{—tﬁ%
performa@he biology subject?®.

y beliefs, learning styles, and preferences can lead to differences in

Some\eearch 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 e Q&ming
environments are inclusive and nondiscriminatory-which minimise the impact gf'gender bias

on academic performance-can further academic success for all stuegardless of their

O

This relationship between gender and academic ac@%ment in biology is further

gender background?’.

complicated by the inter-sectionality of gender \@r social identities, including race,
ethnicity, socio-economic status, and cul itage. Intersecting barriers and systemic
inequalities could reduce access to, @ional resources, mentorship opportunities, and
positive learning experiences in %{% for students from marginalised or underrepresented
groups, thus heightening tl@acts of gender bias. Any attempt to resolve the problem of
gender inequality in gievement record in biology must, therefore, be multilevel and
inclusive enouéi\&e ognize the interaction of social, cultural, and institutional factors
inﬂuencin@@educational experiences of students. Evidence-based practices that could be
used\&bmote 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 gender?.
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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 approacEfQ teaching

biology26 27.28. ’\<
Some studies counter the alternative approach: using impro @ teaching tools. It
S

elaborated the strengths of using locally relevant content, e@ ay examples, and activity-
based learning. These learning materials were probably &red by teachers or students to
facilitate learners in better understanding certainé@epts through the use of real life or
hands-on purposes so that they can have\&per and more meaningful insight from
N
learning?’. Instructional materials are.tlg&devant in the teaching-learning process; however,
there is a noted lacuna in the rel@ﬁerature regarding their impact on students' academic
achievement vis- a-vis the?@iratory System in biology. The research on the subject is

either dealing with brqa ics or tackling other sciences entirely.

The main 'nt@ of this study is to help educators, policymakers, and curriculum
developer: e at an understanding that is well-informed about what kind of instructional
matehlt%est 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

X\
S
A
S
N
O

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

1.2 Statement of the Problem

conceptions of the respiratory systems in biol comes complex for the students. The
rather abstract nature of respiratory phys@, along with a general lack of interaction
learning opportunities and hands-on&ui nces, impairs the students' ability to understand
and retain key concepts. Fugt@, due to the limited availability of quality instructional
materials, further supp%‘@\ﬁming is greatly restricted outside of the classroom, adding to
the problem. Apa‘rs& this, the performance of students in the biology examinations, such
as that conducted/by WAEC, is partly affected by inconsistencies in their exposure to
effectivg@ning strategies, which is a consequence of the disparateness of teaching

methodélogies 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
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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 scho{j@e ts in the

&
O

Specifically, the objectives of this study are to: Q

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

i. determine the main effect of improvised @%tional materials on the academic

achievement of Senior Secondary Scho@)gy students concerning topics on the

respiratory system; . %
S

1i. determine the main effect %&tandardised instructional materials on the academic

achievement of Seni@dary School Biology students concerning topics on the

respiratory system; *
N\

1il. examine main effect of conventional method on the academic achievement of Senior

Secq@hool 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 stuws with

respect to respiratory system topics; 02

vii. examine the interaction effect of conventional method and sta dised instructional

materials on academic achievement of Senior Secondary Sch gy Students on the

QO

viii. examine the interaction effect of conventiona}&%hod and gender on the academic

achievement of Senior Secondary School Biolog@ents in respiratory system topics;

ix. examine the interaction effect of fg&tional method, improvised instructional material

topic of the respiratory system,;

and standardised instructional ma@ on the students' academic achievement in Senior

Secondary School Biology (’)@ concept of respiratory system topics;

X. examine the inﬁc' n effect of improvised instructional material, standardised
[ ]
instructional r@ a

School Bi on the concept of respiratory system topics; and

Q

xi. de ine the interaction effect of conventional methods, improvised instructional

d gender on students' academic achievement in Senior Secondary

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

senior secondary school Biology students.

1.4  Hypotheses
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Hol: 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 achi ent of

Senior Secondary School Biology students in respiratory system topics; ( 0

Ho4: There is no significant main effect of gender on academic@l ement of Senior

Secondary School Biology students in respiratory system topics;

Ho5: There is no significant interaction effect of impro@ and standardised instructional
materials on academic achievement of Senior@%ary School Biology students in

respiratory system topics; @

Ho6: There is no significant interac ffect of conventional method and improvised

AN

instructional materials on acadégoachievement of Senior Secondary School Biology

students in respiratory s@%cs;

Ho7: There is np@ﬁcant interaction effect of conventional method and standardised

instructionah_ materials on academic achievement of Senior Secondary School Biology

studentsébspiratory 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 OQ

Holl: There is no significant interaction effect of conventional’method, improvised
instructional materials, standardised instructional materials % nder on academic

achievement of Senior Secondary School Biology students 0

Y

1.5 Significance of the Study ’bQ

O

The research exploring the impact of impr \@ersus standardised instructional materials
on the academic performance of senbb&ndary school students in the Respiratory System
within biology in Oyo town ho@g%niﬁcant importance on multiple levels. The findings
from this study will contri@ a deeper understanding of biology education, particularly
concerning the Res& System. By determining the effects of different instructional

°
materials, the <es§6

curriculu lopment and educational policies in Oyo.

Q

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

h® aims to provide insights that can improve teaching strategies,

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 gvering
S

Additionally, the study contributes to advancing equity in educati&lt cxamines how

quality education where resources are scarce.

instructional materials address diverse learning needs, seekin Qntify strategies that
foster inclusivity. This is particularly relevant in the Oyo t@ where students come from
varied backgrounds. The findings could support tthteopment of a more equitable

learning environment by highlighting how materi@ be adapted to suit different learning

styles and preferences. ®%

. \
The study's relevance also extend@‘he integration of educational technology. As digital
resources become increasingﬁrevalent, understanding their impact on academics

performance is cmcial@dings could inform decisions about the role of technology in

biology educat{}’@’:ring that it enhances learning rather than exacerbating existing

inequalities.6

In swary, 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, whe &ts are
deeply engaged in core subjects like biology. The research aimed to ana Qe academic
performance of these students in relation to the use of instmctio@erials. The study
centered on the topic of the Respiratory System in Biology.& wing the focus to this
particular biological concept, the research can provn’ more detailed and specific

understanding of how instructional materials wg@mprowsed or standardised affect

students' comprehension and academic perf n this area

1.7 Limitations to the Study ’\%

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

limited the extent to w ﬁ@he study could be generalized. The content coverage was

restricted to one top§

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

e aspect of biology, there is need for wider coverage of topic. In

academic ements. Another constraints was epileptic supply of electricity.

Q

Howevér 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. Q\

Improvised Instructional Materials: This study made use of locally proc&/@stmctional
aids and tools like charts, diagrams, models, and hands-on activitié&ed by teachers or
students utilising easily accessible resources. Not develo e$ commercial use, the
materials are meant to complement or improve the respi stem education in biology.
Standardised Instructional Materials: These are t%@sg tools for the Respiratory System
in biology, such multimedia presentations and ing modules applied in this study, are
commercially created educational resour &%mt for teaching. These resources are widely
used in official educational se@' nd conform to accepted learning criteria.
Students in Senior Secondary, \1: With specific attention on SS2, this study examines
students registered i@lass levels SS1 through SS3 in respiratory system.

Academic Achiw&@: This captures the results of the tests given to students all during the

O
course of th% riment.

Biolb%%rhe 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 Me%)olitan

(O

Conventional Method of Teaching: The conventional strategy oégwction consists of

secondary schools.

widely used pedagogical techniques and typical instructional%oaches in educational
surroundings. This covers lectures, textbooks, rote n@@]tion, and teacher-centered
instruction in which case teachers impart knowledgfb%tudents in a passive sense. Many
times, traditional teaching strategies are co d with creative and student-centered

strategies stressing active learning, %\9 thinking, and group problem-solving.
S
S
N
%
\‘,?:Z>
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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 % meet
academic standards, fulfill learning objectives, and demonstrate profi¢iency” in various
subject areas and domains. While academic achievement traditior@cuses on content
mastery and performance on standardised tests and assessmentsy the concept of students’
academic achievement extends beyond test scores to@@ critical thinking abilities,
problem-solving skills, creativity, communicatio s@nd socio-emotional competencies
such as self-regulation, resilience, empathy, and oration.

The assessment of student achie %nt involves the systematic measurement and

RO

evaluation of students' progress, g&&%\), and learning outcomes across different academic
disciplines and domains. Asse\sgﬂt methods may include standardised tests, performance

assessments, projects, \@Qtations, portfolios, observations, and self-assessments. These

assessment toﬁ\@"de educators with valuable insights into students' strengths,

weaknesses,&l

instructi d support to meet individual learning needs and foster continuous improvement

ing styles, preferences, and areas for growth, enabling them to tailor

in student achievement'.

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

3

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

manage academic challenges and achieve success in their learning endeavors.

climate, peer relationships, family support, and socio-economi bgdcground, also
significantly impact students’ achievement. Effective teaching pr. that promote active
learning, differentiation, personalized instruction, and form %sment are essential for
fostering student engagement, motivation, and achieve& Additionally, a well-designed
curriculum that is aligned with standards, relevant@%dents‘ interests and experiences, and

responsive to diverse learning needs,

@mnce student learning outcomes and

achievement?. .
N

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

attitudes, behaviours, an @tmic outcomes. Parents and caregivers who actively support

their children's edg\"on, provide encouragement, resources, and academic guidance, and
[ ]

establish high Q{}Ctaﬁons for achievement, contribute positively to student motivation,

engagem%;d success. Conversely, factors such as poverty, socio-economic disadvantage,

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

significant challenges to student achievement and exacerbate disparities in educational

outcomes>.

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 promofoao ledge

construction, retention, and transfer in Biology. ’\<
The design and delivery of the Biology curriculum also in students’ academic

achievement. A well-designed curriculum that is aligned wit@n rds, relevant to students'
interests and experiences, and responsive to diverse%'ning needs supports student
engagement, motivation, and learning outcomes. l@%n of interdisciplinary connections,
current scientific research, and real-life ex riches the learning experience and makes
biology content more meaningful .a@cessible to students. Moreover, incorporating
technology-enhanced learning t%ﬁéo\multimedia resources, and digital simulations can

enhance student engageme@kfacilitate inquiry-based learning experiences in biology*.

Individual s nt characteristics, including motivation, interest, prior knowledge,

[ ]
and learnin @ impact students’ academic achievement in biology. Motivated and
curious s s who have a genuine interest in biological phenomena are more likely to
activég@articipate 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 biology>.

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 e%ure to
environmental stressors that impact their academic performance and engager@% biology.
Providing equitable access to resources, support services, and opportg%gibr enrichment
and academic advancement can mitigate the effects of socio @nic disparities and
promote equitable outcomes in biology education. Morec@%ﬁng a supportive and
inclusive classroom environment that values diversity, pr@es cultural responsiveness, and
fosters a sense of belonging and acceptance enhaeé%&dent engagement, motivation, and

achievement in biology®. @%
2.1.2 Instructional Materials (9\’\%
N\

Instructional materials&ssential tools used in educational settings to facilitate
teaching and leaming\@%\es across various subjects and disciplines. These materials
encompass a w-i@nge of resources, including textbooks, workbooks, worksheets,
multimedia preséntations, educational games, simulations, and hands-on activities. Designed
to supp %tructional objectives and enhance student engagement, instructional materials

play%cial 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 Kles and

S
(2

Instructional materials also serve as valuable resources forgl ing learning

preferences’.

experiences and providing opportunities for active participation§®actice. Workbooks,

worksheets, and hands-on activities offer opportunities fi nts to apply theoretical
knowledge, engage in problem-solving tasks, and deve@ritical thinking and analytical
skills. Educational games and simulations prov mersive learning experiences that
promote exploration, experimentation, a\ iSeovery, fostering curiosity and creativity
among learners. Moreover, instructtil\naterials can be tailored to accommodate the
diverse needs and interests of lea%@, cluding those with different learning styles, abilities,

and backgrounds. By incc@ing inclusive design principles and culturally responsive

content, instructional&) als can promote equity and accessibility in education, ensuring
q

that all studentﬁ.a\:qx
academic % s8.

\la addition to supporting student learning, instructional materials also play a

itable access to high-quality learning resources and opportunities for

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.

48



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-making®.

Instructional materials are categorised into various types, each serving specific
instructional purposes and catering to diverse learning needs and preferences. Textbpoks are

among the most traditional and widely used types of instructional material@ucaﬁonal

settings. Textbooks provide comprehensive coverage of subject matter&gmﬁng content in
a structured and organized format'®. They often include explanation mples, illustrations,

and exercises to reinforce learning objectives and facilitat ehension. Textbooks are

p

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

W\

and serving as reference materials for classroom in@mn and independent study.

Workbooks and worksheets are sw@wntary instructional materials that provide
opportunities for students to apply aﬂ(@ce what they have learned. Workbooks typically
contain exercises, problems, @Vities that reinforce key concepts and skills covered in
textbooks or classroom 'n@tion. Worksheets offer additional practice and assessment
opportunities, all.ov@tudents to demonstrate their understanding and mastery of content
through wri ter&r}deraction tasks. Workbooks and worksheets can be used for homework

assignme -class activities, or self-paced learning exercises, providing valuable

oppc}ew'ties for skill development and reinforcement!'!.

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,

{
()

Educational games and simulations are another types of instrugbq terials. They

using digital devices such as computers, tablets, and smartphones!?.

are innovative instructional materials that engage students in a arning experiences
through gameplay and interaction scenarios. Educational es incorporate elements of
competition, strategy, and problem-solving, challengin ents to apply their knowledge
and skills in a fun and engaging context. Simula%%ﬁow students to explore real-world
phenomena, conduct experiments, and ViS&%stract concepts in a virtual environment.

Educational games and simulations, @)te experiential learning, critical thinking, and

collaboration, fostering motivatioQ{gaenthusiasm for learning among students!?.

Also, hands-on @s and manipulatives are types of instructional materials that
are physical obje.cgs\’ ﬁols used to facilitate hands-on learning experiences in subjects
such as mathematics; science, and language arts. Examples include counters, blocks, models,
maps, gl nd laboratory equipment. Hands-on materials provide tactile and kinesthetic
expe}eozes 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 matter'.
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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 scaffo Q%ming
experiences, providing opportunities for practice, application, and assessmeiit. Moreover,
instructional materials support educators in their instructional @g, delivery, and

assessment practices, streamlining teaching processes and optimizing teaching effectiveness.

By leveraging instructional materials, educators can cre aging and inclusive learning
environments that foster student engagement, ;mgaQﬁon, and academic achievement,

ultimately empowering learners to succeed qcadébl lly and thrive as lifelong learners'>.

2.1.3 Improvised Instructional Maﬁd

Improvised instmction@srlals refers to the creation or adaptation of educational

resources using locall}§1 e materials or resources to enhance teaching and learning
ad1

experiences. Unlilg&

produced and @rdised, improvised materials are developed using everyday objects,

tional instructional materials, which are often commercially

recycled als, or locally sourced materials to meet specific instructional needs and
cont&ﬁ/ 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 expensive!®.
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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 mathemati Q%ation,
educators may use bottle caps, beans, or sticks to teach counting, addition, suptraction, and

other mathematical concepts through hands-on activities and manipu@e 6,

Moreover, improvised instructional materials promntial learning, critical
thinking, problem-solving, and creativity among stude&y providing opportunities for
active exploration, experimentation, and discove%.’bhrough the process of creating and
using improvised materials, students d@practical skills, spatial reasoning, and
resourcefulness, fostering a deeper und@snding and appreciation of the subject matter. For
instance, in science education, %fe% may construct models, conduct experiments, and
explore scientific phenom@\%ing locally available materials, fostering inquiry-based

learning and scientific litecacy'?.

Furt e@

, improvised instructional materials can be tailored to address specific
learning oBjeetives, curriculum standards, and educational contexts, making them adaptable
and Mle 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 practices!?.
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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 items!?. This accessibility ensures tha Qﬁors in
resource-constrained environments have access to educational resoun%s/ at support

teaching and learning without imposing financial burdens or logistic@xraints.

Furthermore, improvised instructional materials @§ sense of ownership,
creativity, and collaboration among educators and lez@. By involving students and
community members in the creation and customi%@ of instructional materials, educators
empower learners to take an active role i hb@%n education, fostering a sense of agency
and investment in the learning processg&collaborative nature of improvisation encourages
creativity, problem-solving, and i@ga\ion, as individuals work together to design, construct,

and adapt materials that me@r specific instructional needs and learning goals'®.

Another ?dﬁv\' age of improvised instructional materials is their adaptability and
flexibility for c&g}& instructional contexts and learning environments. Unlike standardised
materials, ch may not always align with the cultural, linguistic, or educational
backg ds 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 learners'4.
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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 %, and

problem-solving skills, fostering deeper understanding and long-term retention §f'content!>,

In addition, improvised instructional materials co to environmental
sustainability and promote eco-friendly practices in educ@. y repurposing recycled
materials and reducing reliance on commercially produce@sources, educators and learners

S

minimise waste, conserve natural resources, and te environmental stewardship. This
eco-conscious approach not only benefits t but also instills values of sustainability

and responsible consumption in studqn@paring them to be conscientious global citizens'¢.

While offering numerous ben@improvised instructional materials, also present several

challenges that educatos@ navigate to effectively integrate them into teaching and

learning environm%\'nj%

One ‘signifiCant challenge is the availability and consistency of resources. In many
context@cators may face limited access to suitable materials and supplies, making it
difﬁh’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 maintenance'®. 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 Q&r and
accommodate changes in instructional needs and contexts. Educators must b&“prepared to

invest time and effort into the development and maintenance of @ised materials to

O

Furthermore, improvised instructional materia&ay lack standardization and

ensure their effectiveness and relevance in the classroom!’.

consistency across different educational setti@d learning environments. Unlike

commercially produced materials, which L@‘igorous review and validation processes,

improvised resources may vary in @y, accuracy, and alignment with educational

standards and best practices. This@*@f standardization can pose challenges for educators in
ensuring the reliability, cr@ky, and effectiveness of improvised materials, particularly

when used to supple&}bor replace traditional instructional resources'’. Educators must

[ ]
exercise cautio< a&%&'

that they eéducational objectives and support student learning effectively.

s¢ernment when selecting and utilizing improvised materials to ensure

\D%reover, 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 classrooms!®, *
2.1.4 Standardised Instructional Materials OQ

Standardised instructional materials refer to educational resoud\that are produced,
distributed, and used on a widespread scale across education% utions and settings.
Unlike improvised materials, which are often created or % locally to address specific
instructional needs and contexts, standardised m%ﬁ are typically developed by
educational publishers, curriculum developers, o rnment agencies and are designed to
meet established curriculum standards, le@ objectives, and educational requirements.

Standardised instructional materiai@}ects a systematic approach to curriculum

development and instmctional&@a, aimed at ensuring consistency, coherence, and quality

in educational content 2%6 iyery!”.

One keye 6\@‘ of standardised instructional materials is their alignment with
curriculum I&fﬁs and learning objectives. Standardised materials are designed to cover
speciﬁc@nt areas, topics, and skills outlined in educational standards and frameworks,
ensu}gthat 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 competencies!®.
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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, an @tional

settings. Standardised materials also facilitate consistency and continuity iff”instruction,

enabling educators to implement cohesive and coherent curriculum orks that promote

O

Furthermore, standardised instructional materials @rgo rigorous review, evaluation,

educational equity and excellence?.

and validation processes to ensure quality, accura% effectiveness in supporting student
learning. Educational publishers and dev. invest significant resources in research,
development, and testing to create m@ls that are pedagogically sound, engaging, and
responsive to diverse learnmg ne &(ad preferences?!. Through field testing, expert review,
and stakeholder feedback 1sed materials are refined and revised to meet the evolving
needs of educators a ents and to incorporate best practices in instructional design and
pedagogy. Mo éﬁmdardlsed instructional materials often incorporate supplementary
resources @ support materials, such as teacher guides, assessments, multimedia
prese%a/%ls, 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

outcomes??.
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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, ens Q&at key

topics are covered systematically and comprehensively across differentgrad€ levels and

educational settings. 6\

Moreover, standardised materials in Biology instruc@ maintain consistency in

3

content delivery and instructional practices®>. By ad g to established curriculum

standards and guidelines, educators can rely %’b%ardised materials to ensure that
instruction is aligned with educational Jhbj es and expectations. Consistent use of
standardised materials fosters coheneﬂ'n curriculum implementation, promotes shared
understandings among educators &%}'\acilita‘[es continuity in student learning experiences,

regardless of variations in t@g styles, backgrounds, or instructional contexts®,

Furthermore,, S8tandardised materials provide educators with validated and vetted
[ ]

resources that Qe}\mdergone rigorous review and evaluation processes to ensure accuracy,
relevance effectiveness in supporting student learning. In Biology instruction, where
accuh&yand 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 fiel Q&sﬁ\dents
from diverse backgrounds and ensures that all learners have the opportunity tg"€ngage with

rigorous and relevant biology content?. Q

Moreover, standardised materials in biology instruc@ﬁ support and guidance
for educators in implementing effective instructional tices and assessments. Many
standardised materials include supplementary resobgéquch as teacher guides, lesson plans,
activities, and assessments that provide @s with valuable tools and strategies for
planning, delivering, and assessing mﬂon. These resources help educators differentiate
instruction, address diverse le@ecg\needs, and monitor student progress effectively,

enhancing the overall quali@impact of biology instruction?®.
2.1.5 Conventionq&eac ing Method

.

The IQ of conventional teaching methods refers to traditional approaches to
educati%rat 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

59



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—sol%skﬂls,

leading to surface-level understanding rather than deep learning outcomesz@itionally,

they suggest that conventional teaching may fail to foster creativity gﬂlgnaﬂration, which
are increasingly valued in today's knowledge-based economy. \% er, the COVID-19
pandemic has further underscored the need for educators to @)t eir teaching methods to
accommodate remote and hybrid learning environments. @oted, the sudden shift to online
instruction forced many teachers to rethink their a %%es to teaching and learning. While
this transition presented numerous challe it\also provided an opportunity for educators

to explore new technologies and, @ogical strategies that could enhance student

engagement and learning outcom@?

In response to t @allenges, many educators are exploring innovative teaching
methods such as ﬂ!g%d classrooms, project-based learning, and personalized instruction.
These appr ac@lm to actively engage students in the learning process, encourage
collabora nd inquiry, and provide opportunities for authentic, real-world learning
expe}eozes 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 outcomes?’.
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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, an%rsonal

factors. This broader perspective acknowledges that gender identity exists @%pectmm,

with individuals expressing a diverse range of identities beyond the &%&L& of male and
female. Recent research has highlighted the importance of recognizi Q@ d respecting diverse
gender identities. For instance, a study found that individual@o dentify as transgender or
non-binary often face discrimination and marginalizat@n various domains, including

education, employment, healthcare, and social set@%is underscores the need for greater

awareness and understanding of gender diverSitywto promote inclusivity and reduce stigma

and discrimination?. .
O

Furthermore, the conc@gender intersects with other social categories, such as
race, ethnicity, sexual @n, disability, and socioeconomic status, shaping individuals'
experiences and o unities. Intersectional perspectives emphasize the interconnectedness

[ ]
of these factors@heir impact on individuals' identities and lived experiences. For example,
research ed the intersection of gender and race in educational settings, highlighting
how&% 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 inclusivity®!. 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

& from

e
bring attention to issues such as legal recognition, healthcare access, and pfo'o

discrimination based on gender identity. <

2.2 Theoretical Review EQ

2.2.1 Constructivist Theory

Constructivist theory posits that learning is tive, constructive process where
individuals actively construct knowledge and m through their experiences, interactions,
and reflections. At its core, constructivis \e\&tasizes the idea that learners are not passive
recipients of knowledge but ratheé_}c% participants in their own learning journeys.
According to this theory, leaxng%tively engage with new information by integrating it with
their existing knowled@efs, and experiences to construct their understanding of the
world. One of the @rinciples of constructivism is that learning is context-dependent and

N

situated wiﬂ%, al and cultural contexts. Learners construct knowledge by interacting with
their en@ment, engaging in meaningful activities, and participating in social interactions
withégrs, 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 contexts?2.

62



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, Q%, and
autonomy in their learning®. Constructivist also highlights the role of teac@rlgfacilitators
and guides in the learning process. Instead of being the sole diss@rs of knowledge,
teachers serve as facilitators who scaffold learning experi c%ose thought-provoking

)

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

making connections between their prior knowle Qnew information. Teachers create

environments that promote active engag meﬁb ollaboration, and inquiry, fostering a

community of learners where students fee %owered to construct their understanding of the
o \

world™®. \(_)\

Moreover, constructi %emphasizes the importance of authentic and meaningful

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

to real-world <co§xt

motivatio@agement, and retention of knowledge. Authentic tasks and projects allow

problems, and applications, educators can enhance students'

studé\ts/% apply their knowledge in meaningful ways, solve complex problems, and make
connections between theory and practice, fostering deeper levels of understanding and

transfer of learning3*.

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 &allenges

S

Furthermore, constructivist theory recognizes the social and c tug)..dimensions of

and thrive in diverse learning environments.

learning, highlighting the importance of social interactions, ratlon and shared
experiences in knowledge construction. By situating lea %m social and cultural
contexts, constructivist acknowledges the diverse backgr(@, perspectives, and experiences
of learners and emphasizes the value of collabora@alogue, negotiation of meaning, and
cultural responsiveness in the learning N@This aspect of constructivist promotes
inclusivity, diversity, and equity ,ig&cation, fostering a sense of belonging and

empowerment among learners fr(@merent cultural and linguistic backgrounds.

Moreover, const Q\QM theory underscores the importance of meaningful and

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

learning to r@rld contexts, problems, and applications, constructivist promotes

motivatiopfﬁ agement, and retention of knowledge. Authentic tasks, projects, and problem-

solv%@ctivities 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

3

Additionally, constructivist's focus on individual sense-making owledge

meaningful learning experiences that meet the diverse needs of learners.

construction may overlook the importance of explicit instruction and iregké.lidance from
teachers, particularly in domains where students lack foundationa ledge or conceptual
understanding. Critics argue that constructivist's emphasis 0@0 ery learning and inquiry-
based approaches may not always be suitable for all learn: r all subject areas, particularly
in disciplines that require mastery of foundation%%lcepts and skills before engaging in
higher-order thinking activities. Furthermo \Q(Qructivist theory has been criticized for its
relativistic view of knowledge, whiph{%&ests that knowledge is subjective and context-
dependent. While constructivismé \wledges the importance of multiple perspectives and
cultural diversity in leami%\@%e critics argue that it may lead to skepticism about the

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

[ ]
rigorous inquirQﬁ}Sﬂt llectual rigor in education.

In ontext of exploring the effects of improvised and standardised instructional
matehltgon 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.

QA

Also, constructivist theory emphasizes the social and cultural dimensi@leaming.
In Oyo town, Oyo State, where diverse cultural backgrounds and perw&é& exist among
students, it's essential to consider how instructional materials reso ith students' cultural
contexts and experiences. Improvised materials, for instance@%rporate local examples,
languages, or cultural references that enhance relev@ and cultural responsiveness,
fostering a sense of connection and belonging a\%%%ments. Furthermore, constructivist
highlights the role of teachers as facilitato@fgides in the learning process. Educators in
Oyo town must effectively scaffold Q@gng experiences, provide support, and facilitate
meaningful interactions with in&t‘éa\@nal materials to promote students' construction of
knowledge in Biology. Tea .‘o$understanding of constructivist principles can inform their

selection, adaptation amgnplementation of instructional materials to create dynamic and

[ ]
interaction lear@onments that promote achievement in biology.

M%ber, constructivist theory underscores the importance of authentic and relevant
leam};gperiences. 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
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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
23 Review of Empirical Studies $

2.3.1 Conventional Method and Academic Achiev@t in Respiratory System in

Biology b’bQ

In a study conducted, the effect o&@ method on the academic achievement of

achievement and promoting meaningful learning outcomes in biology education.

senior secondary school students in @y in Ondo State, Nigeria was examined. The
research aimed to determine the éspcg of the inquiry method on the academic achievement
of senior secondary sc Q@ents in biology®. Employing a pre-test, post-test, control
group quasi-experimental*design, the study involved a total of four hundred and twenty
students who @g t using either the inquiry method or conventional lecture method. To
facilitate %éearch, three instruments were constructed: the Students Biology Achievement
Test ), 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 te@f udent
achievement. Consequently, it was recommended that secondary schools promgte the use of

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

A study explores the effects of group investigatio@at y on secondary school
students’ academic achievement in biology within the%li Educational Zone of FCT-
Abuja’®. The research design adopted was quasi—e%(%aental, employing a pre-test and post-
test control group approach. The study ai e% dress two research questions and test two
hypotheses. The population of interest@sted of 2147 SS 1I biology students, from which
a sample size of 90 biology stu@&(ta\was drawn. These students were selected from two
senior secondary schools W'. Ahe Kwali Educational Zone, Abuja. Forty-six students were
randomly assigned to thgmerimental group, while forty-four were assigned to the control
group. The prixéﬁ}%fst ment used for data collection was a 30-item Biology Achievement
Test (BAT @criptive statistics were employed to address the research questions, while a t-
test %@ﬂised 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 biofﬁQ

A study determines the effects of simulation strategy on the }Qgswnd academic
achievement of senior secondary II biology students in the Plateau rn Senatorial Zone,
Nigeria®’. The research aimed to assess the impact of sim n Strategy on the academic
achievement of senior secondary school students studyi@ology in the Plateau Northern
Senatorial Zone, Nigeria. Two specific objectives 6ﬁbrresponding research questions were
outlined, alongside the formulation and tS@’é'f two hypotheses at a significance level
of .05. To achieve this, a quasi—equr@l research design, specifically the pre-test-post-
test non-equivalent control grou%és’%l, was employed. The study's population comprised
all 5130 SS II Biology stu : *,Vith 2795 males and 2335 females. A sample size of 74 SS
II Biology students W&ected, with 44 students assigned to the experimental group (19
males and 25 fé%@ud 30 students to the control group (17 males and 13 females). Data
collection %@ed the Human Circulatory System Achievement Test (HCSAT), developed
and V\li/gfed 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 &ntiﬁed
difficult concepts in senior secondary school biology in Delta State, Niger he study
aimed to examine the impact of students' academic performance on %&aﬂility to grasp
challenging biology concepts. A quasi-experimental researc n was employed,
specifically a 2x2 factorial non-randomized pretest-posttest c@)l roup design. The sample
included 160 male and female students drawn from ir@ classes in four coeducational
schools located in urban and rural areas witthDelta Central Senatorial District.
Purposive sampling was used to select t B\@faipants. The primary instrument for data
collection was the Biology Achieverg&Test (BAT), developed by the researchers and
validated by experts in the ﬁel@b\reliabﬂity of the instrument was confirmed with a
Kuder-Richardson formula @fﬁcient of 0.71. Data were analysed at a significance level
of 0.05. Students wer @ed into two groups: the experimental group was taught using the
concept—mappi@&ﬁ%

methods. ;@udy focused on topics such as heredity, genetics, and ecology, which students

d, while the control group was exposed to traditional teaching

identi{e/%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
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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 &demic

{
(S

Enhancing Biology Students' Academic Achievement and A& hrough Self-

concepts.

Regulated Learning Strategy in Senior Secondary Schools in Central Senatorial
District®. The research aimed to explore the effectiven@ of self-regulated learning
strategies in improving students' academic achievement@ attitudes toward biology. The
study utilised a quasi-experimental pre-test, post@%ontrol group design, guided by four
research questions and four hypotheses. Tl@population included all Senior Secondary
School II (SS II) biology students fro, rnment-owned public secondary schools in Delta
Central Senatorial District, comp@g?\an estimated 6,421 students. From this population, a
sample of 245 students W@;@*lomly selected from four public coeducational secondary
schools using a simplggom sampling technique. Data collection instruments included the

Biology Achie(er%t

instrument e validated by experts in Measurement and Evaluation and experienced

est (BAT) and the Biology Attitude Questionnaire (BAQ). These

biol(?g(/zdchers 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 experi %roup.
The study concluded that self-regulated learning strategies effectively enhafice academic

achievement and attitudes in biology. Based on these findings, it@\ecommended that

biology teachers incorporate self-regulated learning strategiﬁ i&leir teaching practices.

Additionally, professional development programs shoul plemented to train biology
teachers on the effective application of self-regu earning techniques in secondary
schools. This research underscores the p% f innovative instructional methods in
fostering better academic outcomes anc@e learning attitudes among students.

.

2.3.2 Improvised Instruction@aerials and Academic Achievement in Respiratory
System in Biology Q\A

A study ex 1@ effect of improvised instructional materials on biology practical
[ ]

skills acqui iti(&p\enior secondary schools in Lagos State*®. The research aimed to assess
the impa provised instructional materials on the acquisition of biology practical skills
amo&\s\enior 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 ;Q&ﬁcan‘[

difference in pretest and posttest scores between male and female students™taught with
improvised instructional materials. However, a significant differenc@fxsobserved between
pre-biology and post-biology skill scores of students tau % improvised materials

compared to the lecture method. This finding suggests a 1al improvement in students’

practical skills through the use of improvised instrxécgi@\naterials.

A study aimed at analysing the efi b@ience instructional materials on students’
academic performance in Ilorin West,,&ra State*!. The research sought to address three
specific research questions andé(tatwo hypotheses related to the impact of science
instructional materials on st . > academic achievement. It employed a descriptive research
design of the survey argeting science students across various schools in Ilorin West,
Kwara State, @ sing a random sampling technique, 120 science students were
selected f%éifferent schools within Ilorin West Local Government Area, Kwara State,
Nigér%%ﬁta 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, recommendati Q& made,
suggesting that the Ministry of Education take proactive measures to ensutg thé"provision of
science instructional materials to schools across the state. This @S{Ne is expected to
contribute to improved performance in science subjects amo s%ks in Kwara State. As a
recommendation, the study suggested that biology tea ould consistently improvise
instructional materials when necessary and activ, ly@lve students in the production of
these materials to enhance the teaching and 1 g of biology in schools. This approach
fosters student engagement and facilitat@&}deeper understanding of practical concepts in

° &
biology education. ('J\
\\

A study investigate@effects of improvised instructional media on Niger State

to explore the( 1&

achievem%ébiology within Niger State. Additionally, it sought to examine the effects of

secondary school st@chievement in selected biology concepts*?. The research aimed

f improvised instructional media on secondary school students’

gend‘c&a/z? 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) a Q&ontrol
group, indicating higher achievement among students taught with improyised®models and
video DVD instructional packages compared to traditional lectur®’%0ds. Furthermore,
significant differences were observed between male and femalé\experimental groups and
their respective control groups, as well as among student Qerent ability levels across the
experimental and control groups. Based on thes ﬁp@, the study recommended the full
encouragement of using improvised instructi edia in the absence of conventional
resources. It suggested that teachers of Biplogy and other science subjects could effectively

utilize improvised models or Vi@ packages to enhance teaching and learning

outcomes in secondary schoo@%

O

A research on &of improvised instructional materials on senior secondary school
students achievé%&*& retention in Mathematics*. The research investigated the impact of
improvise @tmctional materials on the academic performance and retention of
matlk%%ts 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 fa Q&better
retention of knowledge among students. Based on these findings, it is reconimended that
mathematics educators consider integrating improvised instructio@ terials into their
teaching practices, particularly in situations where stan d%urces are limited or

unavailable. Doing so may enhance students' achieveme@ ematics and contribute to a

deeper understanding of the subject matter. &Q

A study on effect of improvised 1 "Qal materials on academic achievement of
SS1 chemistry students in Cross River meigeria““. The study aimed to explore the impact
of instructional materials on the Qﬁ&ﬁg\nic achievement of SS1 chemistry students in Cross
River State, Nigeria. Two b %heses were formulated to guide the study, employing an
experimental researc Qﬂ The population comprised all chemistry students in the 17
secondary sch(ﬂ.s/%h Calabar Municipality, with a sample size of 100 SS1 chemistry
students s 1@(1 for the study. Data collection utilized the Chemistry Achievement Test
(CAK\/&eloped 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 o Q{mtional
materials to lesson content, actively involving learners in material sourcingy and"€ncouraging
financial contributions from government bodies, non-governmentizations (NGOs),
and Parent-Teacher Associations (PTAs) to support the 6 ion of improvisational

instructional materials in secondary schools. Q

A study on the effect of Improvised Instru%@%aterials on Students' Achievement
and Interest in Longitude and Latitude‘”@%study aimed to explore the impact of
improvised instructional materials on,&nts’ achievement and interest in Longitude and
Latitude, with consideration givthQ(t%inﬂuence of gender. Four research questions and six
null hypotheses were fo ¥ to guide the investigation. Employing a non-equivalent
control group quasi-e imental design, two schools were randomly selected from
Olamaboro Lo@nmem Area of Kogi State, Nigeria, with one school assigned to the
control grg;@nd the other to the experimental group. Intact classes from each school were
utili2\d/g! 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 S&condary
School Students” Achievement in Biology in Enugu South Local Government@&of Enugu
State, Nigeria*. The research investigated the impact of using im ovged instructional
materials on the academic performance of senior secondary sch logy students. The
study was guided by three research questions and three h)@% A quasi-experimental
design was employed, involving 100 senior secondary schgol students as participants. The
instrument for data collection was the Biology A&%@ment Test (BAT), which was face-
and content-validated to ensure its appropud ss for the study. The reliability of the
instrument was determined using the,&@r—Richardson formula-20 (K-R 20), yielding a
coefficient of 0.83, indicating hi%ﬁ%ﬂity Data were analyzed using mean for descriptive
purposes, and hypotheses &\%tested at a 0.05 level of significance using Analysis of
Covariance (ANCOVAQF he findings revealed that students taught with improvised
instructional r@erfomed significantly better in biology than those taught without
such mate’gé This result highlights the effectiveness of utilizing locally sourced and
crea&@]esigned 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 student ademic
performance regarding the respiratory system concept*’. To guide the resea 2 research
questions and three null hypotheses were formulated. Employing a qua!&ﬂ(perlmental design,
the study focused on a population of 3135 senior secondary 2) biology students
across fourteen public secondary schools in Itu Local Go nt Area. Utilizing a sample
size of one hundred students, selected from two publi §ondary schools through simple
random sampling, Biology Achievement Test (Bé\(Qerved as the primary data collection
instrument. The reliability coefficient of‘Q\\@ established via Pearson Product Moment

Correlation, ensured the instrument"s’&g tency. Analysis of the collected data involved

employing mean, standard deV t@,\and independent t-test statistics.

The findings revealed@%ﬁcant disparity in academic performance between students
taught the resplrat@sstem using instructional models and those taught using still pictures.
However, nc%g cant discrepancy was observed in the academic achievements of male and
female %ts 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
State*®. 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 ﬂ@Q&gm the

,\(,

The research design chosen for this study was Ex-post fact . Two hundred SS2

variables of interest.

students from public secondary schools were randomly, ected to participate. Data
collection was carried out using a 15-item questionnaire@ted "Influence of Instructional
Materials on Students’ Academic Performanc%%%ology Questionnaire (IISAPB),"

developed by the researcher. Statistical a:a\@as performed using the Pearson Product

Moment Correlation Coefficient test, aj&c, with each hypothesis tested at a significance

cvel O . . (9\
level of 0.05 Q;\

The findings of t @r indicated a significant relationship between the availability,
accessibility, and.uti iSation of instructional materials and students' academic performance in
biology am ng@students in the Calabar South Local Government Area of Cross River
State. Ba these findings, recommendations were made, including the importance of
fosteh@ 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 State®. 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 th@en who
were taught with instructional materials performed better academically compafed to those
who were not. Specifically, the experimental group outperforme@e ontrol group, as
evidenced by the calculated t-value of 3.94 surpassing %ical t-value of 2.02.
Additionally, it was found that there was no significant @r ce between the pre-test and
post-test scores of the experimental group, Sl‘%@ that the instructional materials

facilitated consistent academic performance, fb

Further analysis revealed no .S@ant discrepancy between the post-test scores of
male and female students who we@&fagght with instructional materials, indicating that gender
did not influence the effec'@ss of the instructional approach (t-critical value, 2.10 > t-

calculated value, 1.33 Qed on these findings, several recommendations were proposed to

enhance acade@ ance in Senior Secondary Schools.

AGB titled effect of biology teaching materials on the academic performance of
seni(Ncondary school students in Ilorin West, Ilorin, Kwara State?’. 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 counte ho were
not exposed to them. Interestingly, the study found no significant differences in“performance
based on gender or class size, suggesting that instructional materials@lgﬁ( a diverse student
population uniformly. Additionally, the study highlighted t &rtance of school type,
noting that access to instructional materials had a notab ct on academic outcomes in
both public and private schools. Based on thesg@s, several recommendations were

made. The Ministry of Education should ens% at adequate instructional materials are

provided to schools and biology teacher >e encouraged to integrate these materials into
[ ]

their lessons to foster improved @ﬂ engagement and competition. Furthermore, the

government was urged to’&gﬂ public schools in acquiring necessary instructional

resources and upgradi Qrastructure such as classrooms and laboratories. This study

underscores the C@ole of

instructiox@terials in advancing academic performance and calls for concerted efforts to

enhak&bir 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 State®.

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 ext Qﬁadware
components were partially improvised to both a significant and minimalfextcént. Similarly,
basic computer accessories were partially improvised to va irees. The study
highlighted the crucial role of instructional materials in fost 'n%lent interest, retention,
and transfer of learning in computer education wit@J nior secondary schools. It
emphasised that in the absence of adequate instru tiv@aterials, students' engagement and
learning outcomes may be compromised. Nota study suggested that basic components
could be improvised by teachers, stud t\s,or local carpenters using resources readily
.
available within the learning en{@nent. Furthermore, the research underscored the
significance of improvised® ggfals in developing both science attitudinal skills and
practical competencies@%ary for effective societal functioning. As a recommendation,
the study propcé}@the government organize seminars, workshops, and conferences on
improvisati%o empower teachers with the necessary skills to improvise instructional
mat%@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 District®!. 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 utili %r data
analysis, facilitating a comparison between students taught using teaching aids those who
were not. The findings indicated that textbooks and charts were tt@ readily available

teaching aids, highlighting their prevalence in the educatio l$onment. However, the

study identified several challenges hindering the effec u isation of teaching aids in
i

e challenges, significant differences in

biology teaching, notably including a lack of t';e@epare teaching aids and language

barriers associated with the materials. Degeit

academic performance were observed be >§1 students who learned with teaching aids and

those who did not. Specifically, s@s taught with teaching aids exhibited higher mean
scores compared to their &u\@%arts who learned without such aids. In light of these
findings, the study reco%e ded various strategies to enhance the provision and utilization
of instructiona Y@ls in O'level Biology education within Kayonza District. These
recommend%ls encompassed initiatives such as organizing workshops for teachers on
instructi 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
metropolis®?. 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

o

private secondary schools across Ilorin Metropolis, Kwara State. A total of 150 Q were

,\(,

Data collection utilised the "availability and utilisatio rning resources on
ns

purposively selected to participate in the study.

student performance questionnaire (AULRSPQ)" as the res@1 trument. The collected
data underwent analysis using percentages. The findings e study revealed a significant
deficiency in the availability of required leam@esources within secondary schools.
Consequently, these resources remained 1 ’Qused by students, particularly in the field
of science. The inadequacy of leaming@lrces was identified as a significant hindrance to
effective Biology education, lea%g% subpar academic performance among students. In
light of these findings, t .\$dy put forth recommendations aimed at addressing the
identified challenges. &ﬁcally, it advocated for government intervention to ensure the
adequacy of lﬁ@somces, such as textbooks, libraries, and laboratories, across all
categories oécondary schools. By bolstering the availability of these essential resources,

the sﬁ%i%lggests 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 i \Qg mean
calculation for the research questions and t-tests for the hypotheses. The\findifigs revealed
that students instructed with improvised instructional materials strated improved
academic achievement in Mathematics. Furthermore, the study concluded that gender did not
exert a significant effect on the academic performance o ts instructed in Mathematics
using improvised materials. In light of these res ts@s recommended that Mathematics

l‘§al materials to enhance teaching and

educators should consider improvising iqstru%

learning experiences in secondary schools \

Also, another study carrie@(a}n the impact of improvised instructional materials on
the academic performance@interest in Mathematics among senior secondary school
students in Enugu &00&11 government area of Enugu state. Employing a quasi-
experimental Pé?}i\: ost-test control group design, the study engaged a sample of 78
students s%@d from a population of 1650 attending public secondary schools in the
spec%&rea. 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

3

In addendum, a study was carried out on effect of instructional mater@ Biology

improvised instructional materials into their teaching practices>>.

instructions among high achieving secondary school students in Sped Ig(n iohal secondary
school, Oyo, Nigeria. In the study, it was affirmed that biology, a damental branch of
science, plays a crucial role in shaping various ﬁelds@%ning and contributing
significantly to a nation's technological advancement. "l@study aimed to investigate the
impact of instructional materials on biology ins@g among high-achieving secondary
school students at SPED International S School in Oyo. Utilizing a quantitative
research approach, the study employed‘&asi—experimental design to test two hypotheses at
a significance level of 0.05. Twe%{(a\lples were randomly selected from a population of 30
students who met the selec@iteria. A 20-item Biology Achievement Test, with reliability
and validity coefﬁci%%&% and 0.78, respectively, was administered. Pretest and post-

[ ]
test scores wer< ag\%z

and post—tﬁsé)res did not exhibit significant differences (p-values > 0.05), suggesting that

d using t-test statistics. The results indicated that the mean pre-test

instrb(u/gﬁl 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 cond cQ&ming
environments that cater to the diverse needs and abilities of students, ul mb

y fostering

academic excellence and holistic development™*. Q

The research conducted on the Effect of Gender on@ﬁemic Achievement of
senior secondary school Biology students who attend ex@mral classes (EMCs) in public
schools®. The study employed a descriptive su esign. The population consisted of
Biology students from 13 government-o ’écondary schools in Esan Central Local
Government Area, Edo State. A samplg\' 80 students was drawn using stratified sampling,
dividing the schools into two gro&:(a\ose that conduct biology EMCs and those that do not.
Data were collected using %@ured achievement test with a reliability coefficient of 0.83.
Descriptive statistics,, 1 ing frequency counts, means, and percentages, were used to
answer the re@stiom, while ANOVA was used to test the hypothesis at a 0.05
signiﬁcangs@el. The findings revealed that Biology EMCs were not widely offered, with
only\%%% 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 dispities and

X

A study titled Influence of Gender on Students' Performance in & when Taught

improve academic outcomes in science education.

Reproduction Using Collaborative Strategy in Secondary Scho Rivers State’®. The
research investigated how gender influences the academic p@’m nce of secondary school
students in biology when taught the topic of ”Reprodu@” using collaborative learning
strategies. A quasi-experimental design was er@% in the study, conducted in four
secondary schools in Rivers State. The po "acomprised 2,400 students, from which a
sample size of 240 Senior Secondary *s%ients was purposively selected. In each sampled
school, one class was randomlyé@ed as the experimental group, where collaborative

learning strategies were e@, while the other class served as the control group, taught

using traditional le@ethod& Data were collected through pre-test and post-test

[ ]
assessments ar{%%ly

tested at a ’Séf'lcance level of p < 0.05. The findings revealed that students taught using the

d using mean, standard deviation, and z-tests. Hypotheses were

colld%%e 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.

24 \;aneptual Model

From the objective of this study, the following model is constructed:
Independent Variables Dependent

Variable
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Instructional Hol
Material %
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Standardized
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Conventional H,7
Method _/ H.6
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Figure 2.4 Conceptual Model on Effects of Tmprovised and Standardised Instructional

Materials on Senior Secondary Schopl 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
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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 ret Q&mong
students. Subsequently, the theoretical review delved into existing theorgtical*frameworks
that shed light on the relationship between instructional materials ar@l\xnts' achievement.
One prominent framework explored in this context was the e@gy Acceptance Model
(TAM), which posits that individuals' perceptions of us Qand ease of use are critical
determinants of their acceptance and adoption o n% echnologies, including instructional
materials. This theoretical lens provided Qlé insights into the psychological factors
influencing students' attitudes towards inStructional materials, thereby informing the
.
conceptual framework of the stu{@ﬁermore, the empirical review encompassed a
synthesis of relevant studies %search findings pertaining to the effects of instructional

\Y

materials on students’\@ ement in Biology. By examining empirical evidence from
previous studie ‘r%'}%rature review sought to identify patterns, trends, and gaps in existing
research, th by%forming the design and methodology of the present study. Key findings
fron@earch 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. Q\
3.1  Research Design ( 0

The research employed 3x2 factorial matrix quasi-experimental depre-test- post-test
non-randomised and non-equivalent experimental control 6% focused treatment at
ed” instructional materials and

three levels (improvised instructional materials, stand

nal materials served as treatment for the

control group), moderate variable of gender;aa@e dependent variable (academic

achievement). Improvised and standardised inst

experimental groups, while the conven@aching method was served as a control group.
[ ]

Gender acted as a moderate Varial{ it this study, and students' achievement in Biological

Concept Achievement Test c&f at both pre-test and post-test stages served as dependent

variable. QQ
Table 3.1 Sche@resentaﬁon

Group fbv Pretest Gender Treatment Post Test
0.

Expetimenit 1 0l Ml X1 02
F1

Experiment 2 03 M2 X2 02
F2

Control group 05 M3 X3

06
F3

Source: Field work 2024
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Where
O1= Pretest scores Intervention group 1
Os=pretest scores of Intervention group 2
Os= Pretest scores of control group Q\
O>=Posttest scores of Intervention group 1 Q/Q
O4= Posttest scores of Intervention group 2 6\
O¢= Posttest scores of control group %

Q

Xi= Experimental group 1 (Improvised instructional mate

X>= Experimental group 2 (Standardised 1nstructl(g@rlal)

X3= Conventional (Control group)

3.2  Population of the study S

The population for this study co@

Oyo town which comprised' \ jio, Atiba, Oyo East, and Oyo West Local Government

Areas of Oyo State, Nigeria, as at the time of the survey.

x‘?:bb

716 senior secondary school II students in the
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Selected Name of Local Nos. of SSS

Educational Government 2 Students
Zone

Oyo Educational Afijio 2556
Zone Atiba 3756

Oyo East 3992

Oyo West 3412 QQ

Source: Oyo Educational Zone of Teaching Service Commission, K@M Oyo State,

GRA, Oyo. : EQ

33 Sample and Sampling Techniques Q

The researcher used purposive sampling techniq be:lect a total of 149 of three intact
classes of Senior Secondary School II (8&6’6010&’ students at the following schools:
Anglican Methodist Secondary Sch Oyo; Ojongbodu Grammar School, Oyo; and

Community Commercial Seconda&ca\ﬁool Oke Olola. The selection criteria included the

following: QA
1. The school are government owned must be public
Eac sc&}ms at least one qualified biology teacher for SS II.
s that have Biology teachers with at least of seven years of experience as
amlners 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 (Q%n Oyo
West Local Government Area was selected, with 42 SS II biology students, Th&participants

were chosen because the SS II biology curriculum includes respirat(@rxem. Schools were

randomly assigned to the treatment

Sample Distribution Q J

Selected Nos. of Local No. of LocaV&l& of Public No of
Educational Government Gove@g Secondary Schools
Zone Segéfd

Schools Selected

Oyo Educational 04 . A‘(@g 56 03

Zone QQ\

Source: Oyo Edu@al Zone of Teaching Service Commission, TESCOM, Oyo State,

GRA, Oyo. 6(/

34 \)%:Qrch 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 desig assess
their biological knowledge. These questions were structured in a self-devel @ at, with
answer choices labeled A through E. Scoring was done manually, awafding one (1) point for

each correct response and zero (0) points for incorrect answers@ g in a total possible

score of 20 marks. : 0

Table 3.2. Table of Specification for Biology Achi;ﬁ%@nt Test (BAT1) (Pretest)

O,
Topic/Level of Remember Unde\%@ Apply Analysis Evaluation Create Total
Cognition \
Concept of Respiration 1 1 1 3

S

o |
Respiration °

Types of Respiration QQ\ 3 1 4

Mechanism of
Respirationin  ,° @
4

Condition necessary for

Mammals E (./

TOTAL 3 6 4 2 1 20
3.4.k§sgiogy Achievement Test (BAT2- Post-test)

BAT?2 was a revised version of BAT1. At the conclusion of the experiment, the pre-test items

were administered to all three groups.
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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 plam&:entral

to the study, guiding students through the respiratory system process and dirf@l;ﬁstruction

effectively. /\
Lung Model : s '

The lung model serves as a makeshift tool for teac&&ng function during breathing,
particularly in the absence of traditional laborator@pment. By using rubber balloons and
plastic straws to represent the trachea andi@fg, the model illustrates how the diaphragm
controls the breathing process. Whert <%%phragm moves downward, it allows fresh air to
enter the lungs. Conversely., v@he diaphragm contracts upward, it causes the lungs to

expel used air, resultin@ lation. This hands-on approach makes the concept of lung

function more acceﬁss\i& and engaging for students.
3.4.1.4. Les otes Format for Standardised Instructional Materials

O

The\{s/glch 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 Q\

Two experts at Lead City University, Ibadan, Nigeria and the rg@rghﬁt's supervisor
validated the study instrument. All corrections and modiﬁcation;@ effected before the

final document was produced. 0

Q

3.6  Reliability of Research Instrument be

A pilot study was conducted to determine t@bility of the research instrument which is
the Biological Achievement Test (B. ;xhe researcher gave the research instrument to a
population sample not included @e main investigation. Reliability coefficient was

calculated using Kuder Richﬁ@n-% (KR-20 = 0.8).

3.7 Data Collecti
S

A letter of rgeommendation was obtained from the Head of Department, Science Education,
Lea%@fgniversity, 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

R
(O

Timeline of Research Activities /\

Week One — Two: %

e Training of Research Assistants: This period @ on training research assistants

administration; treatment and post-test administration.

to ensure they are well-prepared to suppoﬂ@udy. They learned about the research
objectives, data collection methods,@cal considerations.
e Production of Lungs Models@ this time, the research team worked on creating

a model of the lungs to b&m&s an instructional tool in the study.

N
Week Three: QQ\

[ ]
. Adminétr}ﬁon of Pre-tests: In this week, the pre-tests was administered to all
pa@nts to assess their initial understanding of the respiratory system. This
\B%Vided 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. Q\

Week Eight: ’\< D

o Post-tests: At the end of the treatment phase, posttests inistered to evaluate
the academic achievement of the students in the @ratory system topics. This
allowed a comparison of pretest-posttest scores &c; determined the effectiveness of

the instructional methods used in the studyb’b

[ ]
The information gathered was exa@using frequency counts and standard deviation while

3.8  Method of Data Analysis

the hypotheses for the stud@ tested using ANCOVA at 0.05 level of significance.

3.9 Approval Ethical Q

For every Biology ﬁevement Test (BAT), the participants were asked to sign a consent
form; andbéh confidentiality of every information was ensured during statistical

exan}gz%n 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 Q\
N4

O

Variable Frequency Percenta&l
Gender 'I\
Male 65

Female 84 6.4%

Total 149 Q 100.0%
N

Source: Field Survey Report, 2024
Table 4.1 presents the distribution of )Qfﬂ‘pants based on gender. Out of the total
participants, 65 (43.6%) identified é_s;ém , while 84 (56.4%) identified as female. This

shows a relatively balanced gep@ tion of both genders in the study.
N
¢
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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 Q

Mean 29.55 52.61 ’\(/
Median 32.00 55.00 EQ

Standard 10.060 17.938 O

deviation QQ
Minimum 10.00 22.@
00

Maximum 56.00 @

\

Source: Field Survey Report, 2024« @

Table 4.2 provides descrip.tig%xmcs for the dependent variable, students’ academic
performance in the Biolo ievement Test (BAT). For pretest, the sample size (N) is 149,
indicating the nu@f learners that took part in the pretest. There are no missing values,
meaning th al(ggytlcipants had scores for the pretest. The mean value of the pretest is 29.55,
indicatin , on average, the pretest in the sample scored relatively below the average
which 1$”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 determiited with the

Analysis of Covariance (ANCOVA).

Table 4.3: Summary of Analysis of Covariance (ANCQOVA)) on the Post-test
Achievement Scores in Biology According to Teaching Strategies-and Gender

Source Type 111 df Mean F Sig.
Sum of Square
Squares
Main effects
Corrected 25163.999* 4 6291.000 42.658 .000
Model
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 , < 0.05.

Findings frémutthe study are presented below following the hypotheses tested.

Hol: Thtre 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 H, is rejected. This implies that there
is significant difference in the pretest and posttest scores of students taught with improvised
instructional materials.

Ho2: There will be no significant main effect of standardised instructional materials on
academic achievement of Senior Secondary School biology students in respiratcxystem

S

There was significant main effect of standardised instructional m erials/on academic

topics.

achievement of Senior Secondary School biology students in tory system topics.
[F(1;144) = 50.939; p-value < 0.05]. Since p—value < 0.05, t therefore rejected. This
implies when students taught with the use of st@dlsed instructional materials
outperformed their counterparts that were not exp%% the same teaching instruction.

Hoy3: There will be no significant mai of conventional method on academic

achievement of Senior Secondary Scho&b'%logy students in respiratory system topics.

The result from Table 4.2 r \@bd that There will be no significant main effect of
conventional method on c@ic achievement of Senior Secondary School biology students
in respiratory sys;t pics. [F;144) =1.448; p >0.05], the H, is therefore not rejected. This
implies tha t&c}wentional method was not effective in teaching biology, especially,

respirato em topics among SS2 Students.

Ho4:\f here 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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[F1;144) =3.034; p- value >0.05], the H, 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 111 df Mean F Sig.
Sum of Square
Squares
2-Ways interactions
Corrected Model 26818.109* 10 2681.811 18.939 .000
Intercept 323513.278 1 323513.278 2284.673 .000
Standardised * 1393.954 1 1393.954 19.844* .000
Improvised
Improvised * 1215.928 1 1215.928 15.042%* .001
Conventional
Standardised * 1323.980 1 1323.980 17.028* .000
Conventional
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 , < 0.05.

Ho5: 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: [Fi; 138y = 19.844; p -
value<0 .05]. With this result, the H, 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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Ho6: 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 &Senior
Secondary School biology students in respiratory system topics: [F;138) = 6%; p-value
<0.05], the H, is therefore rejected. This implies that when conventio&r&&bds combined
with improvised instructional materials, academic performance of s is enhanced.

Hoy7 There will be no significant interaction effect @co ventional method and

standardised instructional materials on academic achiev%t of Senior Secondary School

biology students in respiratory system topics. t(b

Result from table 4.3 above shows th\Qere was significant interaction effect of
conventional method and standardlse®uctlonal materials on academic achievement of

Senior Secondary School blol&@xwents in respiratory system topics: [F;138) =17.028; p-
value<0.05], the Ho is t @ rejected. This implies that students’ academic performance

will be 1mproved conventional method and standardised instructional materials are

used to teaci b@ especially, respiratory system topics.

@wﬂl be no significant interaction effect of conventional method and gender on
acade\mfc 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(i;138) =1.240; p-value >0.05], the H, 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 111 df Mean F Sig.
Sum of Square
Squares
3-Ways interactions
Corrected Model 27259.2312 14 1947.088 13.655 .000
Intercept 295206.132 1 295206.132 2070.342* .000
Standardised * 230.801 1 230.801  11.619* .000
Improvised *
Conventional
Improvised * 56.753 1 56.753 398 529
Conventional * Gender
Standardised * 37.540 1 37.540 263 .609
Conventional * Gender
Standardised * 88.365 1 88.365 .620 433
Improvised * Gender
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 , < 0.05.

Ho9: There will 9¢po significant interaction effect of conventional method, improvised
instructional\materials and standardised instructional materials on academic achievement of
Senior Jecondary 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(;134) =11.619; p-value <0.05], the H, 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.
Ho10: 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 improvis@ructional
materials, standardised instructional materials and gender on acad;ﬂic(ﬁduievement of
Senior Secondary School biology students in respiratory system [Fa;134) =0.620; p —

value >0.05], hence, the H, is not rejected. 0

Hol1: There will be no significant interaction effec@awentional method, improvised
instructional materials and standardised instructi(@ aterials on academic achievement of
Senior Secondary School biology students @iratory system topics.

From Table 4.4, the 3-ways ANOV.\ ts shows that there was significant interaction
effect of conventional meth \mprovised instructional materials and standardised
instructional materials emic achievement of Senior Secondary School biology
students in respir.ato system topics: [F (1, 134) =11.619; p.value <0.05], the H, is therefore
rejected. This @es that conventional method, improvised instructional materials and
standardi tructional 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 signi @naln effect
of standardised instructional materials on the academic achievemen«Senior Secondary
School biology students regarding respiratory system topics.eLis™finding suggests that
standardised instructional materials play a critical ro ancing students’ learning
outcomes by providing a structured, consistent, and &gamsed format for delivering
content. This result is in agreement with pa%’gdles which posit that standardised
instructional materials facilitate better undé}&@img and retention of the subject matter due
to their alignment with established cu'r@* standards, promoting uniformity in instructional
quality'?. Additionally, the s'@mant effect highlights the potential of standardised
instructional approaches @dge knowledge gaps among students, thus contributing to a
more equitable d1str|§ﬁon of educational attainment across different student populations in
the region. 0

The seco ective of the study is to examine the main effect of improvised instructional
matehlt 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 instru Ql ocess
to support diverse learning needs and foster deeper understanding of scienti@Qtenﬁ’“.

The third objective is to examine the main effect of convention@e od on academic
achievement of Senior Secondary School biology students inrespiratory system topics. The
findings reveal that there is no significant main effect of cfitional instructional materials
on the academic achievement of Senior Secondg ol biology students in relation to

respiratory system topics. This suggests tt\lat %

textbooks and standard visual aids, ma@be sufficient on their own to enhance student
. \'

ject area. Several factors may contribute to this lack

se of conventional materials, such as

understanding or performance in thj
of significance. First, conve'n{c&g)instructional materials may not fully engage students or
address diverse leamin%?s, which can hinder comprehension and retention. In a rapidly
evolving educ ndscape, students often benefit from more interaction, context-

specific, and&mvative teaching approaches that go beyond traditional methods.

Addk@dy, 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 technology®’.
By doing so, educators can create a more holistic learning environment that addresses the
diverse needs of students, ultimately fostering better academic outcomes in bi Q&verall,

Qtrategies is

the absence of a significant main effect suggests a reevaluation of instruc@

warranted to enhance student learning in this critical subject area. 6\

The fourth objective is to determine the main effect of gen@ﬁdemic achievement of
Senior Secondary School biology students in respiratoty/system topics. Similarly, The
ANCOVA results indicate that there is no statis%% significant main effect of students’
gender on the academic achievement o \QG% Secondary School biology students in
respiratory system topics. This ﬁndiq&&ests that gender does not play a determining role
in students’ performance in biol@ga\nplying that both male and female students benefit
equally from the instructio 2 hods used. The absence of a significant gender effect may
reflect the effective@ the instructional strategies in providing an equitable learning

°
environment, t@

results su@he notion by past researchers that when given equal learning opportunities

ing potential gender-related disparities in science education. These

and &(}g&es, students’ academic outcomes in biology can be independent of gender®%1°,

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 improv'Q%lerials
may produce a synergistic effect, enhancing students’ learning outcomes, mofe effectively
than either approach alone. The interaction indicates that integratin@’\smctured format of
standardised materials with the contextual adaptability of improwised resources can enrich
the instructional experience, catering to diverse learning .@ ces and facilitating a deeper
understanding of complex biological concepts. E@sults underscore the pedagogical
value of employing a blended instructional s y that leverages the strengths of both
standardised and improvised materials to, maximise educational impact. The results have
.

implications for educators, suggest@at combining standardised and improvised materials

can create a robust learning e@g‘fnent that supports student success in biology.

The sixth objective is t&ify the interaction effect of conventional method and improvised
[ ]
instructional m(eg@x academic achievement of senior secondary school biology students

in respirat stem topics.

The ngs 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 Q*eatable
and engaging. These materials often facilitate hands-on experiences, allgwing”students to

apply theoretical concepts in practical scenarios, thus enhancing thei@e tanding.

The interaction between these two types of materials the importance of a
multimodal approach to instruction. When students are@)sed to both conventional and
improvised materials, they benefit from the stabihE% reliability of conventional resources

while simultaneously engaging with the dy@d relevant nature

The seventh objective of this study @examine the interaction effect of conventional

method and standardised ir@enal materials on academic achievement of senior

secondary school biolo%@ts in respiratory system topics.

The findings indio\q’% significant interaction effect between conventional instructional
materials ar% ardised instructional materials on the academic achievement of senior
secondQ ool biology students concerning respiratory system topics. This interaction

suggé{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

121



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 inte@ various
instructional approaches to create a richer learning environment. ’Qe(wnbination of

conventional and standardised materials may facilitate deeper eng @v ent, as students can

benefit from the consistency of standardised resources while @en oying the familiarity and
accessibility of conventional tools. This dual approach@r promote active learning and

critical thinking by providing students with oppo@ to explore the respiratory system

from multiple perspectives. @%

Educators should consider leveragin ’@smteraction effect by strategically incorporating
both types of materials in their&@ng practices. Doing so can enhance student engagement
and academic achievem Q}ticularly in complex topics such as the respiratory system.
Additionally, this ﬁg%g advocates for ongoing curriculum development that embraces a
.
multimodal a@h to instruction, ensuring that students receive a well-rounded
education erience that maximises their potential for success in biology. Overall, the
signM‘[ 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 achie%ent of

Senior Secondary School biology students in respiratory system topics. This @ suggests

that the impact of improvised instructional materials on students' aca@gﬁrformance is

not influenced by gender, indicating that both male and femats benefit similarly
t i

from these resources. The lack of a significant interaction @ ghlights the capacity of
improvised materials to support equitable learning outco@reinforcing their suitability for
diverse student groups regardless of gender. @ results imply that gender-neutral

instructional strategies involving improvis rces can effectively cater to the learning

needs of all students. .
O

Similarly, the ninth objective is téﬁmine the interaction effect of standardised instructional

N

materials and gender % ademic achievement of Senior Secondary School biology

students in respir?ws em topics.

The two-wa% VA results indicate no significant interaction effect between standardised
instructi %‘naterials 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 differences!!!2,

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. OQ

The three-way ANCOVA results indicate no significant interaction effe&nong standardised
instructional materials, improvised materials, and gender on t mic achievement of
Senior secondary school biology students in respiratory sy ics. This outcome suggests
that the combined influence of these instructiona@p oaches and gender does not

differentially affect students' academic performanée,) if plying that the benefits of using both

standardised and improvised materials are‘@fgent across male and female students. The
absence of a significant interactié@erscores the potential of integrating diverse
instructional resources to sup;&@ultable learning experiences, regardless of gender, thus
affirming the effectivene se strategies in providing balanced educational opportunities.
These findings hi@t gender does not moderate the impact of instructional methods

on academiq1 o@s when both standardised and improvised resources are employed.

The ele@%f objective is to determine the interaction effect of improvised instructional
mateh/as, 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 co Q&eswing
that foundational knowledge is clearly communicated. Standardised instructigffal materials
contribute a consistent framework that aligns with curriculum %ives, reinforcing
essential concepts and helping students understand the cont t%ystematic manner. On
the other hand, improvised instructional materials offer gspeciﬁc and often hands-on
learning experiences that make complex biologic qa& ts more relatable and engaging for

®%

The significant interaction suggests,tﬁ&hen educators combine these approaches, they

students.

create a richer and more dynami@&%ng environment. The conventional materials lay the
groundwork for understan ,§vhile standardised materials reinforce and standardise that
knowledge. Meanwhi e,gprovised materials can facilitate experiential learning, allowing
students to app@ ical concepts in real-world contexts. This holistic approach caters to
various le%ég styles and promotes deeper cognitive engagement, ultimately leading to

impm(e/@cademic 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 &better

prepare students to grasp intricate scientific concepts and succeed in their studifo

C
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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 v,&ording
to descriptive statistics. An increase from a pre- to post-test mean s @29.55 (a
statistically significant difference) indicates that students' academic p orgﬁce in biology

improved somewhat when taught using both standardised and 1 teaching tools.

Table 4.3 displays the findings of the ANCOVA anal@qmzh show that improvised
teaching materials have a significant main effect on @demic achievement of students in
senior secondary school [F(i;144) = 46.627; P <0793% The [F(1.144) = 50.939; P <0.05] shown
that standardised instructional materials &Qotable impact on the academic achievement
of Biology students in their last yea . s\éo dary school when it came to respiratory system-
related subjects. Results show&& traditional methods did not significantly affect students'
performance in respira@fem classes [F(i;144) = 1.448; P > 0.05]. Students' performance
on tests pertainii% e respiratory system was also unaffected by their gender in senior

high school bio [F;144) = 3.034; P > 0.05]. Table 4.4 shows that there is a significant
interacti %pact between standardised and improvised teaching materials on the academic
achievement of students in respiratory system themes in senior secondary school biology
(Fa: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 (Fi.134) = 11.619; P < 0.05). However, when looking at students'
performance on themes related to the respiratory system, there was no significant &action

impact between gender, standardised vs. improvised instructional materials, or EQSA,) =0.620.

¢
O

This research investigates the impact of different teaching strategi ecifically conventional

5.2 Conclusion

methods, standardised instructional materials, and impr structional materials on the
academic achievement of Senior Secondary School}@gy students, particularly regarding
the respiratory system. fbb
O
The study demonstrates that a conﬂ@n of standardised and improvised instructional
materials leads to improved %ti(e?ﬂc performance, suggesting that these strategies
effectively enhance stu e@aming. The research reveals significant interaction effects
among teaching met (&nd gender, indicating that these variables influence students'
.

academic outc@wever, the study also finds no significant disparities in performance
between d female students when using conventional methods. The use of improvised
instm\&ﬂ 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 pro

1.

Students should be introduced to the use of standardised instrfictional materials to
stimulate learning. %Q

There should be training programs to equip teacher With@kills to effective design and
implement improvised instructional materials. Q

Teachers and students must break away from@d method of teaching, teaching and
learning should be blended and teacheri\\@r centered, if not majorly learner- centered.
Educator should ensure to emplb@sler neutral teaching strategies. This will ensure

that both male and female %}dents receive equitable educational opportunities and

support their acaden§®ss in biology.

Teacher should beg, trdined regularly through seminars, workshops and conferences on
how to us(i}(ructional resources (improvised and standardised) to improve their
comp in teaching and learning process.

]%\&)r should adopt a blended approach that incorporates improvised instructional
materials in teaching biology, to make teaching and learning process interesting.

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 b le vised
and standardised instructional materials. QJ

11. There should be integration of both improvised and standardis@ls\uctional materials

AN

O

5.4  Contributions to Knowledge Q

in teaching to facilitate teaching and learning processes.

Results from this study contribute a great deal ‘%%Qiterature on methods of education,
particularly in biology. Some of these cont h@% are discussed below.

1. Effectiveness of Teaching Strategies&in, this study has provided empirical evidence on
the effectiveness of various teac@%ategies such as conventional methods, standardised
instructional materials, an(@)vised instructional materials. This study showed how this
blend could lead to an“mtprovement in the academic performance of Senior Secondary
School student@ y through the use of such complex topics as the respiratory system.
2. Interacti Methods of Teaching and Gender on Learning: Employing a 3-way ANOVA,
the i\Q/gﬁon 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 in&ctional
h
nce;

used with conventional methods, enhance understanding and perfor this study

materials within the classroom environment. While proving the fact that suc §: als; when
encourages resourcefulness and innovation in teaching by educators.é\
5. Implication for Future Research: These findings serve as a tep% stone to guide further
research into instructional materials and methods of tea@cher researchers can always
continue from the output of this work to survey r% bles, for example, special types of
improvised materials application or the lon% effects that the combined method
application has on student retention and %ﬁtion.

.
6. Policy Implication: Clearly, the @gs of the study can enlighten education policy and
also curriculum design to a@ se training for teachers on how to effectively integrate
multiple instructional r@% into their classrooms to better teaching strategies with greater
student engage e@improved learning outcomes in biology and other subjects.
7. Practical@ ations: The knowledge gleaned in this research can be put to use by the
teacher e 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 rch are
proposed: ( 0

1. Longitudinal Studies: Longitudinal designs might be employe Q:e\uture in studying
the long-term effects of both standardised and improvisedstecaching materials on student
academic achievement in different subjects and topics to @ out the lasting effectiveness of

the observed impacts. b(bQ

2. Comparative Analysis of Instructional ials: Variation in instructional materials-like
digital-print combinations-should malﬁ\&?%ifferential impact on the academic performance,
engagement, and motivation oféi ts. Such a comparison will help in terms of best

solutions for specific conte@ducaﬁon.

3. Effects of Tegc@raining Programs: It would be very informative to analyse how a
teacher trai in&wgram focused on the elaboration and use of improvised instructional
resourceQ ts teaching efficiency and students' performance that will give the valuable

sugg&ns 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 optiQ

Duration: 20 minutes ‘ 0

Section A Q
Demographic Characteristics of %cipants
School Name: < )

Class:

Gender: Male [:] E@EVC]
O

1. One of these is not part of the resp@ystem.

A. Gas exchange organs Q\
N

B. Lung QQ
C. Structures\ surf:
(j\&

D. Kidney

E. Mitochﬁ@gn

2. Res %m 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 Q\
E. Epiglottis < l:

4. Breathing movement in mammals is accompanied by regular mov@ of the diaphragm

A. Intercostal muscles Q :

B. Vertebral column bbe
()

C. Clavicle \Q
D. Pleural cavity \
Q

E. Floating ribs K

and the

5. In the adult toad, gaseous e&gﬁe takes place through the

A. Buccal cavity, skin @cle.

B. Lympanic m@ lungs and gill.
C. Buccal c@r, in and lungs.

D. B{/@ity, skin and lungs

E. Gills, skin and buccal cavity.
6. The respiratory organ found in the cockroach is the
A. Airsac

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

A. Respiration Q\
B. Photosynthesis < 0,
C. Excretion 6\

D. Transpiration : S '
E. Digestion Q

8. Which of the following does not occur during irg@’ in mammals?

A. Rib cage is raised up \Q’b
shtaped.

B. Diaphragm contracts and becomes do@
C. Intercostal muscle contracts. &C)\

Q

E. Volume of thoracic ¢av Qlcreases
9. The effect of b@on of the muscles of the diaphragm is that
A. The Voluéﬁ

B. or@ondioxide is expelled through the nosrils.

broken down to release energy or ATP for life activities is

D. Bronchus is raised up ~ *

e thoracic cavity increases.

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 Q\
A. From oxidizing food substances Q/Q
B. From air trapped in vacuoles 6\

C. Through diffusion of air into its body. %

D. Through an air cavity in the ectoplasm. Q :
E. Through endoplasm (bQ

12. Which of the following organisms respires t the body surface

- Y

C. Tridax

D. Cockroach QQ\
E. Amoeba . @

13. The movement of the diaphragm is characteristics of gaseous exchange in
A. I@’b

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 Q\
15. During the process of breathing, volume and pressure changes occur as @ of the

movement of the .

A. Diaphragm and Intercostal muscles s ’

B. Larynx and Trachea Q

C. Thoracic cavity and Bronchus b
D. Lungs and Epiglottis fb
E. Oesophagus and Bronchi Q

16. The respiratory organ found in @roach is the
A. Air sac Q

N
B. Trachea QQ\
C. Lung book (@
D. Lung b
O

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, —mmmmmmmmeee refers to the surrounding of the organism from which it obtains oxygen
A. Respiratory organ

B. Transport medium
C. Respiratory medium Q\
D. Ventilation < 0

E. Respiratory surface 6\
'on.s .

19. Which of the following statements is not correct of respirb
A. Gaseous exchange occurs by diffusion Q

B. Oxygen combines with haemoglobin at the res 'raﬁ@urface
C. Carbon dioxide produced in the tissues remo& the process of osmosis
D. There are no special organs for respira }?n plants

E. In higher animals, respiratory ga{@}e transported in solution

20. In breathing mechanism i@gfals, balloons are equivalent to

A. Lungs QQ
B. Diaphragm &

C.Rib cageb
D. T%’b

E. Larynx
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Appendix 11
Lead City University, Ibadan
Department of Science Education
Biology Achievement Test (BAT)
Multiple Choice Objectives Marking Guide (Pre-test)
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Appendix 11T
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 optiQ

Duration: 20 minutes ‘ 0

Section A Q
Demographic Characteristics of %cipants
School Name: < )

Class:

Gender: Male [:] E@EVC]
O

1. One of these is not part of the resp@ystem.

A. Gas exchange organs Q\
N

B. Lung QQ
C. Structures\ surf:
(j\&

D. Kidney

E. Mitochﬁ@gn

2. Res %m 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 Q\
E. Epiglottis < l:

4. Breathing movement in mammals is accompanied by regular mov@ of the diaphragm

A. Intercostal muscles Q :

B. Vertebral column bbe
()

C. Clavicle \Q
D. Pleural cavity \
Q

E. Floating ribs K

and the

5. In the adult toad, gaseous e&gﬁe takes place through the

A. Buccal cavity, skin @cle.

B. Lympanic m@ lungs and gill.
C. Buccal c@r, in and lungs.

D. B{/@ity, skin and lungs

E. Gills, skin and buccal cavity.
6. The respiratory organ found in the cockroach is the
A. Airsac

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

A. Respiration Q\
B. Photosynthesis < 0,
C. Excretion 6\

D. Transpiration : S '
E. Digestion Q

8. Which of the following does not occur during irg@’ in mammals?

A. Rib cage is raised up \Q’b
shtaped.

B. Diaphragm contracts and becomes do@
C. Intercostal muscle contracts. &C)\

Q

E. Volume of thoracic ¢av Qlcreases
9. The effect of b@on of the muscles of the diaphragm is that
A. The Voluéﬁ

B. or@ondioxide is expelled through the nosrils.

broken down to release energy or ATP for life activities is

D. Bronchus is raised up ~ *

e thoracic cavity increases.

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 Q\
A. From oxidizing food substances Q/Q
B. From air trapped in vacuoles 6\

C. Through diffusion of air into its body. %

D. Through an air cavity in the ectoplasm. Q :
E. Through endoplasm (bQ

12. Which of the following organisms respires t the body surface

- Y

C. Tridax

D. Cockroach QQ\
E. Amoeba . @

13. The movement of the diaphragm is characteristics of gaseous exchange in
A. I@’b

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 Q\
15. During the process of breathing, volume and pressure changes occur as @ of the

movement of the .

A. Diaphragm and Intercostal muscles s ’

B. Larynx and Trachea Q

C. Thoracic cavity and Bronchus b
D. Lungs and Epiglottis fb
E. Oesophagus and Bronchi Q

16. The respiratory organ found in @roach is the
A. Air sac Q

N
B. Trachea QQ\
C. Lung book (@
D. Lung b
O

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, —mmmmmmmmeee refers to the surrounding of the organism from which it obtains oxygen
A. Respiratory organ

B. Transport medium
C. Respiratory medium Q\
D. Ventilation < 0

E. Respiratory surface 6\
'on.s .

19. Which of the following statements is not correct of respirb
A. Gaseous exchange occurs by diffusion Q

B. Oxygen combines with haemoglobin at the res 'raﬁ@urface
C. Carbon dioxide produced in the tissues remo& the process of osmosis
D. There are no special organs for respira }?n plants

E. In higher animals, respiratory ga{@}e transported in solution

20. In breathing mechanism i@gfals, balloons are equivalent to

A. Lungs QQ
B. Diaphragm &

C.Rib cageb
D. T%’b

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)
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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 Q\
Topic: Respiratory System ( 0

Sub-Topic: Gaseous Exchange
Duration: 80 Minutes

Instructional Materials: Plastic jar, straw, balloons, sheet, tape, rubber bands,

Scissors

Reference Book: Eluwa, M. W. & Soyibo, K.Ox( ). Countdown to Senior Secondary
Certificate Examination. Ibadan: Evans Brothers d, pp. 90-100

Instructional Objectives ®

N
By the end of this lesson, students KQQ\ be able to:
R

1. Explain the conc @e respiratory system.

2. Identify tl.lg&ary organs of the respiratory system.

3. Co aerbe anatomical structures of the mammalian respiratory system to a lung

m reated 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

S\
R
(O

e Aerobic Respiration: Occurs in the presence of oxygen. /\

to the release of energy. This process can occur in two forms:

e Anaerobic Respiration: Occurs in the absence of oxygel$

Next, introduce the various organs and structures involv@gas exchange, emphasizing the

role of mitochondria within cells as sites of energ)@on.
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Appendix VI
Biology Lesson Note for Intervention group B
Lesson Note 11
Lesson for Teaching Respiratory System Using Standardised Instructional Materials

e Class: SS2

e Subject: Biology

o Topic: Respiratory System Q\

e Sub-Topic: Exchange of Gas in Mammals : 0
o Duration: 80 Minutes /\
o Instructional Materials: Projector (to demonstrate gas e in mammals)

e Reference Book: Eluwa, M. W. & Soyibo, K.O.@%). Countdown to Senior

Secondary Certificate Examination. Ibadan: EV@ thers Limited, pp. 90-100
Instructional Objectives ’bb
By the end of the lesson, students sh %ble to:

1. Define gaseous excha@Q
2. Identify the gas&@%ge devices used in the respiratory system.
3. Differe E@,ween the changes that occur in each respiratory organ during

inha@n and exhalation.
Entl}s&avior

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.

e Definition: Gaseous exchange is the process through which an organism expgls gases
from its body cells and takes in air from its external environment. 1&/@1 ry organ

responsible for this exchange is known as a gas exchange organ/\
Step 2: Identification of Gas Exchange Devices s

The teacher highlights the main devices used for gas ex an;e in the respiratory systems of

mammals: b’b
®%

Trachea (windpipe)

Q)
2. Lungs \Co

Q

4. Larynx (can be %ted by the tip of a straw)
5. Pharym(@

6. Tho%
QJ’Z}

StepS@emonstration of Breathing Mechanisms

[a—

3. Diaphragm °

The teacher projects visuals to illustrate how the main gas exchange devices function during

inhalation and exhalation in mammals (specifically humans).

o 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 & lungs

R
(O

* During exhalation, the intercostal muscles @and the rib cage

through the nostrils and air passages.

o Exhalation:

lowers. The diaphragm relaxes and r rni {0 its dome shape. This

decreases the volume of the tho@ avity, causing the lungs to

contract and increasing air ;érqﬁ% inside the lungs, which forces air

out through the air pa@

Evaluation ° 5\%
\\

Students will be assessed on derstanding through the following:

1. Define gase’(){;@ange.
2. Identif@xchange devices in the respiratory system.

3. D the changes in each respiratory organ during inhalation and exhalation.

\/QJ

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 II1
Lesson for Teaching Respiratory System Using Conventional Method

e Class: SS2

e Subject: Biology

o Topic: Respiratory System Q\

e Sub-Topic: Exchange of Gas in Mammals : 0
o Duration: 60 Minutes /\

e Reference Book: Eluwa, M. W. & Soyibo, K. O. (2 Qoum‘down to Senior

Secondary Certificate Examination. Ibadan: Evans Bl@rs Limited, pp. 90-100
Instructional Objectives &Q
By the end of the class, students should be &\\Qﬁb

1. Understand the concept of t{@piratory system and gaseous exchange.
2. Discuss the gas excha@%’ices in the respiratory system.

3. Explain the effe@lhalaﬁon and exhalation on each respiratory organ.
)
Entry Behavio(_:\\'
O
Stud%@’gld 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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Step 2: Key Gas Exchange Devices in Mammals Q 3

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 &*arbon
dioxide and other gases from their body cells while inhaling ox31< -rich-air from the

surrounding environment. The gas exchange organs are rimary structures

involved in this process. : S '

The teacher highlights the main gas exchange devié‘ the respiratory systems of mammals:

5.

6.

RQ%

Trachea (windpipe) %

Lungs Co\
Diaphragm ° Aé
N\

Larynx (can be@&med by the tip of a straw)
Pharynx* @
Tho@

Step\g%echanisms of Breathing in Mammals

The teacher describes how the primary gas exchange devices function during inhalation and

exhalation in humans:

165



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 decreas Q&olume

of the thoracic cavity, causing the lungs to contract and increasing thg air pressure

inside the lungs, which forces air out through the air passageQ

Evaluation 0
Students will be assessed through the following qlé @

1.

2.

Define the respiratory system.

Define gaseous exchange. ’\%

Discuss the gas exchange &ces utilized in the respiratory system.
g g p ry sy

Explain the effe%@ﬁalatlon and exhalation on each respiratory organ.

Conclusion @

The teach@maﬂzes the session by providing additional insights into the functions of the

lungs

1ng the breathing process.

Assignment

Explain what happens to the intercostal muscles, rib cage, and diaphragm when air enters the

windpipe.
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