Chapter One
Introduction

1.1 Background to the Study

Mathematics holds an indispensable role across numerous domains.c Proyiding
foundational mathematical education to every child is not merely a luxury but.an absolute
imperative. Its significance extends beyond its own domain, as it equips~individuals with
skills applicable to various spheres including science, technology, business, medicine,
humanities, and more. Diverse stakeholders such as researchers; educators, parents, social
scientists, politicians, and others have consistently emphasized the value and necessity of
mastering Mathematics. A variety of sources echo this’sentiment, portraying Mathematics as
a fundamental life skill. Its relevance trayerseés professions, fields without underscoring the
importance of comprehending this subjeet thoroughly. Despite its perception as timeless,
practical, and elegant, students‘are encouraged to actively engage in Mathematics classrooms.
Notably, for the majority“of “non-science college graduates, proficiency beyond basic
arithmetic is seldom essential for success. This reality prompts concern among educators
who advocate for‘a shift in teaching methodology from rote procedures to conceptual
understandingaligning with the notion that Mathematics should be approached as a cognitive
endeaver. The pursuit of Mathematics for societal progress is readily apparent in national
development strategies of both advanced and developing nations. The significance of
Mathematics within the realms of science and technological advancement cannot be
downplayed, particularly in uncovering fundamental truths, especially those pertaining to the

natural world!.



Mathematics stands as one of the most powerful tool for honing the intellect. Any
nation's journey towards scientific and technological progress, as well as its expansion
beyond its workforce capabilities, hinges upon a solid grasp in basic Mathematics. Serving as
the cornerstone of all sciences, Mathematics is imperative for cultivating the intellectual
potential of our youth and should undoubtedly be imparted with careful .@mon
Mathematics offers the framework and approach for delving into neaxlyq%)slgmﬁcant
contemporary fields of study, serving as the essential tool for comprehending the world we
inhabit’. ‘ﬁ"

In the context of the National Transformation agen @%ogress is intrinsically linked
to the effective utilization of Mathematics. Mathem @ﬂen referred to as the cornerstone
of sciences, assumes a pivotal role within the N §Transformatlon agenda, serving as an
indispensable instrument across dlversle)}MmS such as natural science, engineering,
technology, medicine, and social sc1e¢16~ he significance of Mathematics transcends its role
as a mere academic pursuit; rawt serves as a catalyst for honing an individual's capacity
for logical reasoning and .}oblem—solving. Functioning as a versatile tool, Mathematics,
along with its ass@g knowledge and competencies, forms the very foundation upon
which societa @amorphosis and the translation of concepts into tangible reality rest. This
subje c@ti tes a fundamental component of our daily undertakings and assumes a central
posi@n various spheres, particularly in the realm of numerical operations inherent in
everyday calculations, measurements, computations, and notably, commercial transactions.
In essence, Mathematics encapsulates a distinctive approach to cognition and numerical

manipulation, necessitating methodical and dynamic cognitive engagement to discern



patterns, correlations, and symbolic representations. Its scope extends to encompass not only
the resolution of challenges but also the potential to facilitate effective communication®.

Similar to other scientific disciplines, Mathematics embodies a collection of
established truths that have been attained through a dependable methodology, affirmed
through practical application, and ratified through the consensus of proficient aut fhes. At
its core, Mathematics revolves around abstract notions and conceptual fram%%‘f(s, entities
that subsist solely within the collective cognizance of humankind. This characteristic endows
Mathematics with a dual nature it assumes as the characteristics '@52 science and a facet
of human culture, attributable to its capacity for cor.lsi&%&eplication. The bedrock of
Mathematics rests upon deductive inference, even m@mmanity's initial interaction with
Mathematics was characterized by an ind&tive approach. This signifies that the
underpinnings of Mathematics emerge @\he exploration of logical and philosophical
concepts?. (b:%

In the educational curr m of Colleges of Education, the inclusion of Basic
General Mathematics se@% purpose of enhancing the skills and competencies. This
version of Basic (%99 Mathematics corresponds to the mathematical content covered
during their %ndary school education. The scope of Basic General Mathematics
enco @s students across all levels within Colleges of Education. Year I students engage
Withﬁcs such as Binary numbers, conversion between base 2 and base 10, Set theory
including definitions, notations, and diagrams, Fundamental operations involving fractions
and whole numbers, as well as concepts like Fractions, decimals, and approximations,

Indices and surds, Manipulation of formulae, Simplification and factoring of elementary



algebraic expressions, Solving basic algebraic equations using different methods, Tackling
straightforward word problems, Exploring Ratios, percentages, simple and compound
interests, and various forms of Variation including direct, inverse, joint, and partial
variations.

Upon progressing to Year II, students delve into subjects such as a@nging
formulae, Units of measurement pertaining to time, currency, length, masss Vs%), area, and
volume. They engage in computations related to the areas and volumes of 2 and 3-
dimensional shapes, including triangles, squares, rectangles,” @e?s, and more. The
exploration extends to the properties and classifications &éﬁ 3-dimensional shapes, as
well as different types of angles, encompass'@@)rizontal, vertical, parallel, and
perpendicular lines. Data collection methodologies and sources are introduced, along with
techniques for data representation throu@diums like pictograms, bar charts, and pie
charts’. '6

>

Advancing to Year III, Qe)nts encounter topics such as Frequency distribution,
Histograms, and cumula‘@?quency distributions. They delve into measures of central
tendency including @99, Median, and Mean, as well as measures of dispersion like Range,
Mean Deyiati Q and Standard Deviation. Lastly, the curriculum covers elementary
probabi i@ theory and its applications. The structured progression through these
mathemtatical topics aims to equip students with a comprehensive mathematical foundation,
catering to their evolving cognitive capacities and academic growth®.

The historical significance of Mathematics as one of the earliest academic disciplines

cannot be disputed. Its indispensability for personal and societal advancement remains



paramount. Mathematics permeates various aspects of daily existence, encompassing realms
such as political dynamics, economic activities, scientific pursuits, and technological
innovation. Regrettably, despite its paramount relevance, this venerable discipline often finds
itself at the periphery of learners' preferences. Its identity as a vital monarch, ruler, and
humble assistant is frequently overshadowed by a lack of enthusiasm from s'tK ts. A
disheartening trend of poor performance in Mathematics is observable acres }ucational
tiers, spanning from primary education upwards. This trend is partic ar\ a concern as
students, even at an early stage, start expressing discontent wl@l?ematics, despite its
foundational role in national progress. The pedagogi&%@very and absorption of
Mathematics knowledge encounters multifaceted c@nges, culminating in consistent
underachievement. Researchers, parents, and M%&ltics educators are concerned by this

issue, prompting a thorough exploration c@l-lj\fac ors contributing to this distressing pattern

of substandard mathematical proﬁcie@

The issue of concern (N%ents’ performance in Mathematics becomes evident in
the insufficient number @tﬂemaﬁcs Educators. Without proficient and knowledgeable
educators, students @q‘e opportunity to acquire the essential competencies that are vital
for propellin ria's technological advancement. A solid and well-informed instructional
found '(@is crucial to students’ ability to grasp the intricacies of technological
tranﬁation via skilled guidance. In cases where the instructor's expertise merely
surpasses that of the students by a small margin, they might struggle to provide a
comprehensive elucidation of complex concepts that demand deeper comprehension. An

educator whose grasp of the subject matter is constrained may struggle to effectively convey



the content, leading to a disconnect between theoretical concepts and their practical
application. Consequently, this shortfall in the teacher's understanding inadvertently widens
the chasm between knowledge and its real-world utilization. This, in turn, detrimentally
impacts students' grasp of the applicability of the subject matter’.

A significant portion of Nigerian students harbor apprehension and avers%%wards
Mathematics, primarily due to the perceived abstract nature of its conce s.%ﬁmmediate
relevance and practical application of the subject often elude many stu n\s, leaving them
questioning its pertinence to their daily lives and the professioﬁa@ss?:ape. Consequently,
they grapple with the notion of why they should invest e@ studying Mathematics. For
these youthful intellects, Mathematics persists as a tic realm detached from tangible

reality. In the realm of secondary education,% atics is frequently perceived as a

prerequisite solely for securing admission@‘.-o))}éher educational institutions. This viewpoint
overlooks the subject's broader educati and cognitive merits, relegating it to the status of
a mere stepping stone rather tharhregognizing its inherent value. It is disheartening to observe
that Mathematics contin ‘%)ﬁl)ld its position as one of the subjects with the lowest pass
rates in Nigerian Qcy%, despite its significance and the amount of instructional time
dedicated to i @in the typical educational framework®.

@urriculum stands as a pivotal tool within the educational framework, embodying
profﬁ importance. It serves as the very core and vital force propelling educational
programs and practices forward. The failure to enact a functional curriculum -carries

detrimental consequences for any educational system. The Mathematics curriculum, from the

moment modern Mathematics was introduced to Nigeria, has been a subject of ongoing



debate among educators and practitioners in the field. This contention arises due to its
foreign origins, rendering it ill-equipped to adequately address the unique needs of both the
Nigerian populace and its educational landscape. Historically, the Mathematics curriculum in
Nigerian secondary schools has been largely determined by the National Educational
Research and Development Council (NERDC). It is an educational organi'z@o that

system. The National Educational Research and Development Council C) in Nigeria

develops and promotes curriculum materials and research for the Ni;er%}ucaﬁonal
'}

was established in 1973. It was created to coordinate and over§c®cational research and

curriculum development in the country. NERDC's primary is to ensure the development

of a robust and relevant educational system in N@@Ms ongoing clash over curriculum

content predictably leads to a deficiency in effectivély conveying Mathematics concepts to
students within the system. As a conseq@ it 1s clear that the effective transmission of
Mathematics knowledge to students@ins a consistent challenge. The amalgamation of
external curriculum componer@% the inherent characteristics of Mathematics and its
concepts instills a heighte nse of fear and aversion within the minds of learners®.

The matter @ancial support from governmental and pertinent entities has emerged
as a signific %tacle in the realm of Mathematics education. The allocation of budgetary
resou Qt e education sector has consistently fallen far short in comparison to funding
dispﬁi by more advanced nations and certain developing economies!® Within Nigeria's
context, the education sector has not commanded the paramount position in budgetary

allocation that it rightfully merits, thus marking a prolonged period of underserved



prioritization. Following instances of inadequate achievement, particularly evident in a
subject like Mathematics, the repercussions often extend to closely related fields'!.

Class size is another issue of concern in relation to Mathematics performance. It is an
instructional instrument characterized as the average count of students within a school
classroom which signifies the ratio of students to teachers within a class, serving:@%etric
to evaluate the effectiveness of the education system'?. The number-o%ﬂents in a
classroom has a multifaceted impact on the learning experience. It carninfluence students
interactions, potentially leading to disruptive behavior tha‘c@%t?ains the types of
instructional activities a teacher can facilitate. Moreover, &@\télces the extent to which a
teacher can dedicate time to individual studen address their specific learning
requirements, as opposed to focusing solely on gen ire group. Smaller class sizes facilitate
a more targeted and attentive approach Qaj%}e'ssing individual needs. Additionally, class
size affects how teachers apportion Tb&mme and, consequently, their overall effectiveness.
This is reflected in considerati&vhch as the amount of course outlines that can be covered
comprehensively. Conve;@gﬁ overcrowded classroom involves a substantial number of
students sharing or%%med space. Such environments are more prone to inadequate or
low-quality @ng resources, insufficient lighting, compromised safety measures,
inade a@ventilation or air conditioning, shared learning materials, and students being
comp@d to sit on the floor!3.

Gender emerges as a factor highlighted in literature for its substantial influence on

students' academic performance, particularly within scientific subjects. Gender encompasses

a spectrum of physical, biological, mental, and behavioral attributes that distinguish and



differentiate between the female and male populations. The significance of scrutinizing
performance within the context of gender stems primarily from the socio-cultural distinctions
existing between girls and boys. Certain occupations and fields have historically been labeled
as male-dominated (such as engineering, arts and crafts, agriculture, etcetera), while others
have been categorized as female-oriented (like catering, typing, nursing, etcetera)”@

For a more comprehensive understanding of how to enhance Matherr@%& education
within the classroom, delving into the diverse approaches to Mathemati mkruction across
various educational levels proves insightful. Each society harboﬁ@;i?me teaching culture
that profoundly influences students' encounters with M&@ ics. Notably, instructional
sessions often exhibit noteworthy variations fro @ society to another. While the
prescribed Mathematics curriculum might remain cofisistent between any two societies, the
methods employed to impart its contenQ;a}\\%fer significantly. Mathematics educators
employ a diverse array of teaching @s and techniques in their daily interactions within
the Mathematics classroom, aw to foster greater interactivity and practicality in their
instruction. The dynamic Hship between teachers and students serves as the bedrock of
the educational e@gent. In order to foster positive interaction, educators employ
strategic tea 'r@pproaches designed to render learning relevant and advantageous. Various
teachi @thods and techniques are at the disposal of Mathematics educators, offering a
specﬁof options to choose from. Among the array of available options, several teaching
methodologies can be harnessed, including the seminar method, lecture method, discovery
method, deductive method, heuristic method, analytic method, synthetic method, cooperative

method, laboratory method, and more. When it comes to Mathematics, instructors judiciously



opt for the most suitable methods tailored to the subject's topics, content, and the specific
requirements of the learners'.

The Third International Mathematics and Science Study (TIMSS), conducted during
19941995, represented a substantial and all-encompassing exploration into the realm of
Mathematics education and learning across various global regions'®. This exteﬁs@.study
scrutinized Mathematics achievement across over forty nations. Remark.abQ%iﬁ -ranking
countries on the assessment encompassed Singapore, Korea, and Japarny Vkl their eighth-
grade average scores standing at 643, 607, and 605, respecti@@onversely, Canada,
England, and the United States achieved notably lower SCK@% eighth-grade mean scores
of 527, 506, and 500, respectively. Subsequent i‘%@f the TIMSS in 1999, 2003, and

1

2007 revealed a consistent and enduring dispart achievement between students in the

United States and their peers in other a@% industrialized countries!”. Conducted on a
quadrennial basis, the study enrolls@ms from an expansive array of countries across
varying grade levels. The mosﬁ@nt iteration took place in 2019, with the subsequent one
scheduled for 2023, und 'écronym TIMSS, which stands for Trends in International
Mathematics and S@ry@?udy. Beyond solely assessing students' academic performance,
the TIMSS 1 @ations have also brought to light determinants that potentially elucidate
dispari iegﬁ chievement among different nations's.

is analytical aspect proves particularly valuable in elucidating distinct
methodologies employed in Mathematics instruction between the United States and Japan.
Specifically, the study characterizes the Japanese pedagogical approach as one where

educators assume a more passive role, allowing students to devise their own problem-solving

10



procedures. Nevertheless, teachers meticulously structure and choreograph lessons to guide
students toward employing recently introduced procedures. This approach could aptly be
encapsulated by the term "structured problem solving". In contrast, the United States
pedagogical approach does incorporate content, albeit at a less advanced level, necessitating
considerably less mathematical reasoning. Instructors in the United States oﬁ@ﬂesent
definitions of terms and showcase step-by-step procedures for solving Sp%problems.
Students are then asked to memorize the definitions and practice the procedures'®.

In Indonesia, the learning of Mathematics within the High ‘i\ﬁtn’%l'burriculum of 2013
is designed with a dual purpose. Beyond comprehendiﬁéﬁ attaining proficiency in a
diverse array of mathematical concepts, students ar: l®pected to apply this knowledge to
address challenges encountered in their daily lig reover, students are also anticipated to
develop the capability to independently @‘\&'er and grasp various mathematical concepts
during their learning encounters?’. S@based curriculum standards elucidate the necessity
for students to cultivate a colleé@ of mathematical competencies that become evident as a
result of the learning pro@f’he enhancement of students' cognitive abilities is imperative
to ensure a precise @Qhension of Mathematics.

In @, one of the prominent organizations that conducts mathematics
compe it'%s nd exams to promote mathematics improvement is the National Mathematical
Centre ¥NMC). They organize various mathematics competitions and programs for students
at different levels, including the Nigerian Mathematics & Sciences Olympiad, which is a

nationwide competition designed to foster excellence in mathematics and the sciences.
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Additionally, organizations like the Mathematical Association of Nigeria (MAN) also play a

significant role in promoting mathematics education and organizing mathematics-related

events and competitions. These organizations provide platforms for students to enhance their

mathematical skills and knowledge in Nigeria. Nigeria has its own mathematics-related

events and competitions that are organized by various institutions and bodies ’[@mote

mathematics education and identify talented individuals. Some of the notable %&m Nigeria

include:

i. National Mathematics Competition (NMC): The National N@S;ﬁcs Competition is

ii.

organized by the National Mathematical Centre (NMC)Q@‘&geria. It is one of the most
prestigious mathematics competitions in the cou Q@he competition is open to students
at both the junior and senior secondary schoe] levels. NMC aims to promote interest in
mathematics and identify and nurture y@%at ematical talents.

Cowbellpedia Mathematics Co@ion: This is one of the largest mathematics
competitions for students iwgeria. Organized by Promasidor Nigeria, Cowbellpedia

focuses on junior an or secondary school students. The competition has gained

popularity and is@ or its challenging mathematics problems.

iii. Nigerian @matics and Sciences Olympiad: This competition is aimed at promoting

the tl% of mathematics and sciences in Nigeria. It includes subjects like mathematics,
physics, chemistry, biology, and computer studies. Winners often represent Nigeria at

international competitions.
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iv. Mathematics Without Borders (MWB) Nigeria: MWB is an international mathematics
competition that also has a presence in Nigeria. It provides students with challenging
mathematical problems and helps in promoting excellence in mathematics.

v. African Mathematics Millennium Science Initiative (AMMSI): Although not a
competition in itself, AMMSI organizes workshops, conferences, and programs @ppor‘[
mathematics research and education in Nigeria and across Africa. The%)ents bring
together mathematicians and students to foster learning and research in\mathematics.

vi. Regional Mathematics Olympiad (RMO): Nigeria also p‘a@gt'és in the Regional
Mathematics Olympiad, which serves as a qualifying&@s%tition for the International

Mathematical Olympiad (IMO). Winners of %@ represent Nigeria at the IMO,
1d:

competing against students from around the w

A prominent hurdle encountered@}e teaching and learning process pertains to
discerning the most effective teac@approaches and strategies that harmonize with
students' individual learning styles. A teaching method encompasses the principles and
techniques employed by ‘&saors to facilitate students’ learning. These strategies are
influenced both b)@e) bject matter being taught and the inherent characteristics of the
learners. In @)r a specific teaching approach to be effective and fitting, it needs to align
with e@tri utes of the learners and the desired outcomes of the learning process.
Con&nﬂy, the design of instruction and the choice of teaching methods must consider not
only the inherent nature of the subject matter but also the intricacies of how students engage

in the learning process®!. This study aims to determine the more effective teaching strategy

using inductive and deductive teaching strategies.
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The inductive approach involves presenting a mathematical context that includes the
target rules, enabling students to deduce these rules through practical examples and
contextual understanding. In essence, this approach progresses from setting up a scenario and
offering illustrative instances to reaching a broader generalization. In this process, students
either independently or with the guidance of the teacher, uncover such generalizat'u@.ln the
inductive approach, educators present a series of examples to students, pro %ﬂg them to
recognize patterns and formulate generalizations or concept rules. This approach follows a
trajectory from the specific to the general. Learners are initidl@%s?&nted with multiple
examples showcasing a particular mathematical structure K@ iverse contexts. Their task
is to deduce the underlying rules themselves. Subse e@ythese rules are applied in various
exercises and contexts to deepen their understam)%g how they operate in practice.

The deductive approach to tea@

students with the mathematical mles@h are subsequently employed in problem-solving.

athematics involves initially presenting

In this method, the teacher pro&@zﬁom the broader scope of general rules to the narrower

realm of specific applic '\resembling what can informally be termed a "top-down"

approacn. Q
pproach \C)

Wiﬂ%h?deductive approach, a mathematical rule is initially introduced explicitly
by th er, followed by examples showcasing the application of the rule. Subsequently,
students engage in practicing the rule through a variety of exercises. In essence, this method
moves from providing general information to progressively delving into more specific details.
The deductive approach serves to facilitate the learners' grasp by enabling them to discern
patterns and trends that might otherwise remain unnoticed. This is accomplished by offering

14



learners clear interpretations of rules and allowing them time to internalize these rules before
being required to apply or generate structures that they may not yet fully comprehend.
Additionally, this approach affords teachers a streamlined and efficient way to impart rules,

creating more room for dedicated practice of the underlying concepts.

NS

The academic performance of college students in Basic General Mathem@; across
three consecutive sessions (2019/2020, 2020/2021, and 2021/2022) wasé}v&%d based on

'\

available records. A comprehensive analysis indicates a consistentdeclthe and below-par
%ﬂeges located in Oyo

achievement rate in the pass percentages within the three cho@
State. Specifically, at Emmanuel Alayande College of .Ed]&%-?on, a total of two thousands
one hundred and forty two (2,142),two thousand@ty four (2,054), and one thousand
five hundred and twenty six (1,526) students ){éﬁipated in the Basic General Mathematics
examinations during the three consecg’@ssion& The corresponding counts of students
who successfully passed were on%%lsand nine hundred and seventy two (1,972), one
thousand eight hundred and f%)nine (1,849) and one thousand three hundred and forty
three (1,343) respe&@;nﬂar trend was observed in Federal College of Education
(Special), Oyo, w&

eighty fou\@ and two thousands four hundred and seventy five (2,475) students took

ree thousands and nineteen (3,019), two thousand five hundred and

the %‘ 1ons across the three sessions. Out of these, the counts of students who secured
passing grades were two thousand eight hundred and thirty eight (2,838), two thousands three
hundred and seventy seven (2,377) and two thousand and two hundred (2,200). Similarly, at
Oyo State College of Education, Lanlate, the number of students who sat for Basic General
Mathematics in the three sessions were six hundred and forty two (642), six hundred and

15



twenty five (625) and four hundred and eighty nine (489). Among them, six hundred and ten
(610), five hundred and seventy five (575) and four hundred and thirty five (435) students
respectively achieved passing scores. Refer to Appendix 1 for detailed information??. This
study will look into how inductive and deductive teaching strategies affect students’

academic achievement in Oyo’s Colleges of Education in Basic General Mathemafi@

1.2 Statement of the Problem . \Q‘O
The academic performance of students in Basic General MathematiCs across Nigerian

[ } ﬁ
Colleges of Education has exhibited a noticeable decline over t@r is discouraging trend

has raised concerns among various education stakeholder@ple factors contribute to this
issue of low academic achievement in Basic Gena@%ematics, these include the teaching
methods employed by educators and the clas:\b\?d%s. In light of these challenges, this study
aims to address this issue by implem& specific teaching strategies to intervene and

rectify the problem. As such, the s@focuses on investigating the effects of inductive and

deductive teaching stratelg%sxe students' academic achievement in Basic General

'3
Mathematics within fio@

Education located in Oyo State.

QQ
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1.3  Aim and Objectives of the Study
The aim of this study is to investigate the effect of inductive and deductive teaching
strategies on students’ academic achievement in Basic General Mathematics in Colleges of

Education in Oyo State.

The objectives of the study are to: &

i. determine the frequency distribution on students’ academic ach;fv{c% on Basic

General Mathematics in Colleges of Education in Oyo State.
. "
ii. examine the effect of : é\\o
a. inductive teaching strategy, . Qh}

b. deductive teaching strategy %’Q\

c. conventional teaching s ra@%y

on students’ achievement in Basic e>ral Mathematics in Colleges of Education in

Oyo State.
P

iii. investigate the effect of :
a. g@g
b. ass size

on ;@’ achievements in Basic General Mathematics in Colleges of Education in

@State.

iv. identify the interaction effect of treatment (inductive and deductive teaching
strategies) and gender on students’ achievements in Basic General Mathematics in
Colleges of Education in Oyo State.

v. identify the interaction effect of treatment (inductive and deductive teaching

17



strategies) and class size on students’ achievements in Basic General Mathematics in
Colleges of Education in Oyo State.
vi. identify the interaction effect of treatment (inductive and deductive teaching

strategies), gender and class size on students’ achievements in Basic General

Mathematics in Colleges of Education in Oyo State. :&\(b'
1.4 Research Question . Qg)
1. What are the frequency distribution of students’ achievements for pre-test and

post-test in Basic Mathematics Achievement Test (BMAT)@“

&
1.5 Hypotheses 'Q\

Based on the stated problems, the follo

of significance QJ)\\J

Hol: There will be no significant mai@ct of:

i.  Inductive tem strategy
. ", .
ii. Deduct@achmg strategy

Q

iil. ventional teaching strategy

g hypotheses will be tested at a 0.05 level

Qm students’ academic achievement in Basic General Mathematics in
Q Colleges of Education in Oyo State.
H oZ&re will be no significant main effect of:
1. Gender
ii.  Class size

on students’ academic achievement in Basic General Mathematics in

18



Colleges of Education in Oyo State.

Ho3: There will be no significant interaction effects of treatment (inductive, deductive and
conventional teaching strategies) and Gender on students’ academic achievement in
Basic General Mathematics in Colleges of Education in Oyo State.

Ho4: There will be no significant interaction effects of treatment (inductive, deg e and

conventional teaching strategies) and Class Size on students’ acadeé@evement in

Basic General Mathematics in Colleges of Education in Oyo State.

. ”
Ho5: There will be no significant interactions effects of gende @ass size on students’

academic achievement in Basic General Mathemati&%}%olleges of Education in Oyo

State. Q’Q\

Ho6: There will be no significant interactiqns\ cts of treatment (inductive, deductive and

conventional teaching strategie&;,Qﬁ%der and Class Size on Student Academic

Achievement. Q)%

1.6 Significance of the Stlb')

"
The current ;tu@n to delve into the effectiveness of inductive and deductive

teaching approaghe enhancing students' academic performance in Basic General
MathematﬂQQw NCE (Nigeria Certificate in Education) levels of education. By
con his research, Mathematics educators, instructors, and researchers will gain a
deeper understanding of which teaching strategy aligns best with the students' level of
achievement. Furthermore, the study will facilitate the cultivation of a constructive
perspective among teachers toward students' achievements. This study holds the potential to

inform teaching practices and strategies that optimize students' learning outcomes and
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overall engagement in Mathematics education.

Furthermore, it is expected that the outcomes of this study will offer empirical
insights into the influence of these variables on students' academic achievements. Educators
stand to benefit from the results of this research, as the findings will provide them with
valuable information regarding the significance of employing both inductive and @ctive
teaching methods. This enhanced understanding can guide teachers in m@% informed
choices about instructional approaches, ultimately contributing to i lkved teaching
practices and student learning outcomes. ‘ @“

In addition, this study holds relevance for policyn@&%ithin the education sector,
aiding them in formulating effective and efficient d ia@ concerning educational practices
within the country. Furthermore, the study (ioul erve as a foundational resource for future
research endeavors, paving the way for c@}ed exploration and advancement in the field
of Mathematics education. The insig ined from this study have the potential to inform

policy directions and scholarly vestigations aimed at enhancing the quality of education

and student achievement@?ong term.
1.7 Scope of the ?y

The@encompasses the entire population of Year Two students within Colleges
of %\ situated in Oyo State. The content scope focuses specifically on the topic of
expansion and factorization of algebraic expressions in the context of Basic General
Mathematics as taught in Colleges of Education in Oyo State. Geographically, the study's
purview is confined to Oyo State, located in the Southwestern region of Nigeria. The

institutions under examination comprise Emmanuel Alayande College of Education, Oyo
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and Oyo State College of Education, Lanlate which are state owned government and Federal

College of Education (Special), Oyo, which are all located in Oyo State.

1.8 Limitation of the Study

The study's primary objective centers around investigating the effects of inductive
and deductive teaching strategies on students' academic achievements in the re&h& Basic
General Mathematics. This exploration is specifically conducted within exggxt of three

.\'\

Colleges of Education located in Oyo State, namely Emmanuels Alayande College of
ﬁCollege of Education

Education, Oyo, Oyo State College of Education, Lanlate and

(Special), Oyo. . \QQ)
1.9 Operational Definition of Terms Q

The following terms were operationally d ¢ e@bhey were used in the study:

Students’ Academic Achievement: S@n‘[s’ academic achievement refers to the extent to
which a learner has attained in Ksigﬂeneral Mathematics.

Inductive Teaching Strat%g.'yThis is an umbrella term that encompasses a range of

instructional meth@c ding inquiry learning, problem-based learning, case-based

teaching, dis Vé\leaming, and just-in-time teaching of Basic General Mathematics.
T§

Deductin

generdh, dnd unknown to known in Basic General Mathematics.

ching Strategy: This is a teaching method which leads us from particular to

Conventional Teaching Method: This refers to the traditional method of teaching where
teachers and learners meet in a classroom setup for teaching-learning process to take place.
This often includes whole-class lectures, teacher-led instruction, pre-planned units, plenty of

structures, objective modes of assessment such as grades in Basic General Mathematics.
21



Colleges of Education: The College of Education is one of the tripods of tertiary education
in Nigeria with the primary roles of training teachers who will be awarded the minimum
teaching qualification of Nigerian Certificate of Education (NCE). In this study, NCE II
students will be considered.

Basic General Mathematics: This is one of the courses offered at all levels in fi@es of
education. In this study, Year two students are used and algebra was consi-de%ﬁxpansion
and Factorizing of Algebraic Expression) which was done in their year one second semester.
Experimental Group: The group that will be taught Basic Ge@)p[athematics by the

researchers through inductive and deductive teaching stratg%)&

Control Group: The control group is the group th%e%}Basic General Mathematics by the

researcher using conventional teaching strateg%
AN

Gender: It refers to the categorization of students as either male or female. It is a moderating

4

variable that is included to investigate whether the effect of inductive and deductive teaching
ate

A X
strategies on students' academic achievement in Basic General Mathematics varies between male and

A o
female students. This variable will be recorded as "male" or "female" to distinguish between the two

~ QN
categories of students._)
Class Sizeﬁ%@ size, as used in this research, represents the number of students present in a
class uring the experiment. It is a moderating variable included to explore whether the
influence of inductive and deductive teaching strategies on students' academic achievement in Basic
General Mathematics differs based on class size. Class size will be quantified as the actual number

of students in each classroom under investigation. The small class size is less than forty (40) while

large class size is above forty (40).
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Chapter Two
Literature Review

Q>

The review of related literature is discussed under the following subheadings: :Q;&

2.1 Conceptual Review ‘%\

2.1.1 Students’ Achievement . \%'\

2.1.2 Concept of Class-Size %

2.1.3Concept of Gender :Q\Q
2.1.4Concept of Basic General Mathematics Q

2.1.5 Inductive Teaching Strategy )\\¢
2.1.6 Deductive Teaching Strategy %
2.2 Theoretical Framewo Q)

22.1 Constructive Learning Theory

2.3  Review of FQ[))@%Studies

Class, si d Students’ Achievement

2.3.1
232 Ge@nd Students’ Achievement

24 cheptual Model

2.5 Summary of Gap in Literature Reviewed
2.1 Conceptual Review

2.1.1 Students’ Achievement
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Academic achievement refers to a student's performance in educational settings, typically
measured through grades, test scores, and other indicators of learning and knowledge
acquisition. It is a critical aspect of a person's educational journey and can significantly
impact future opportunities and success!. It encompasses a wide range of outcomes,
including grades, test scores, class rankings, and overall knowledge acquisition.']&% also
extend beyond formal assessments to include critical thinking, problem—solvi@%ﬂi ities, and

practical application of knowledge?. Academic achievement is a complex and multifaceted

concept influenced by various factors such as: ° @“

a. Individual factors which include a student's innate abi%@motivation, study habits, and
attitude toward learning; growth mindset, where @believe in their ability to improve

through effort, can positively impact their ac:.ad@3 achievement in mathematics?.

b. Socioeconomic factors which enco ses family income, parental education, and access
to educational resources can si%&htly affect a student's academic success. Students from

lower socioeconomic backg@gngls may have limited access to resources, such as tutoring or

educational materi(!s:, %ugh can affect their mathematics achievement. Students from

disadvantage§ t%sgrounds may face more significant challenges®.
c

. T%ﬁ@uality: effective teachers can inspire and guide students to excel academically; a
supportive and skilled teaching environment is crucial®.The teacher attitudes and biases,
whether conscious or unconscious, can impact how they interact with students. This can

affect a student’s self-esteem and, consequently, their mathematics achievement.
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d. The academic performance of peers can also influence students. Positive peer relationships
and a culture of academic excellence can motivate students to achieve more in the subject

while a negative social environment can have the opposite effect®.

Students’ academic achievement is promoted by regular assessment and constructive
feedback the integration of technology into education’. Digital platforms, educ&ﬁgﬁapps,
and online courses offer opportunities for self-paced learning. St .e's@@wntal and
emotional well-being must also be considered, high levels of stressiand pressure can have

[ ) “
adverse effects on academic performance®. Promoting a balan@)% oach to education is

essential. Academic achievement in mathematics is achiqg)le through a combination of
effective teaching strategies, a supportive leamin@nment, and a focus on conceptual
understanding®. Addressing math anxiety, prov@% differentiated instruction, and leveraging

technology are some of the ways e cags) can help students excel in mathematics and

develop essential problem-solving skill$+for the future!®.

The issue of acadegaolgievement among students in Nigerian schools has garnered
significant attention1 %&alm of education. When addressing this matter, it is crucial to
delve into t causes of the problem. Numerous factors have been examined as the

underlyiné

math ics within the educational system. These factors have been analyzed from various

rs for investigating the occurrences of both academic success and failure in

angles, encompassing elements such as students' attitudes, gender disparities, teachers' skill
sets, pedagogical approaches employed by educators, parental and familial impact, school
environment and location, inadequate educational funding, and more!'!.

The focal point of the research revolves around students' academic achievement in
28



Basic General Mathematics, while variables such as gender and class size are considered
moderating factors due to their potential influence on academic achievement. The research
also considers inductive and deductive teaching strategies as the independent variables.

2.1.2 Concept of Class-Size

The term “class size” refers to the number of students enrolled in a partic&hi&ss or
learning environment, with variations spanning from small groups to la a@@orts. It is a
multifaceted concept that intersects with various aspects of educatidn, encompassing
. \ 9
pedagogy, classroom management, resource allocation, and st dﬁ@wu omes'?. Class size is
an indispensable factor in the realm of education, wieldm%)a profound influence on the
teaching and learning process'>. It is a variable th@tes every educational setting, from
primary schools to higher education institu@and plays a pivotal role in shaping the

educational experience of both teachem&n dents.

Class size is often viewed t%ﬁ‘%e lens of instructional effectiveness. Class size is
measured as a student-teach%ra{io, which indicates the number of students per teacher!>. A
lower student-teach@@ nerally allows for more individualized attention and support for
students Sm lleéxasses are believed to offer advantages such as increased individualized
attention é%eachers, enhanced opportunities for student engagement, and potentially
imp@ academic outcomes. On the contrary, larger classes may present challenges in
maintaining an optimal teacher-to-student ratio, potentially leading to reduced student-
teacher interaction and a greater strain on educational resources. While smaller classes can
provide more opportunities for teacher-student interaction and personalized instruction'é, the

impact on student achievement may vary depending on various factors, including teacher
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quality, instructional methods, and grade level. Students with special needs, such as those
with disabilities, may benefit from smaller class sizes, as it allows for more tailored support
and accommodations'’. Smaller classes can be easier to manage for teachers, as it may lead

to fewer behavioral issues and disruptions'®. This can create a more conducive learning

&

Additionally, class size can intersect with social and demographi % impacting

environment.

equity in education!®. Class size can vary widely based on socioeco m1c factors?’. Schools
in disadvantaged communities may have larger class sizes %%}'o resource constraints,
potentially exacerbating educational inequalities. Reduemg&%és sizes can require additional
resources, including hiring more teachers and Iw@%more classrooms. This can be a
significant financial consideration for educat)@xlnstltutlons Research has suggested that
students from marginalized backgroun @oeneﬁt more from smaller class sizes, as it can
mitigate disparities in educational ent. Class size is a critical factor in education and
has significant implications for beth students and teacher?!. The COVID-19 pandemic has
brought attention to l ‘%s schools implemented remote and hybrid learning models?

Maintaining sma Q)person class sizes has been a challenge to ensure social distancing
and safety‘%lgne classes can accommodate larger numbers of students, but effective
onli ing strategies are crucial to maintaining engagement and learning outcomes?*.

Therefore, the implication of class size is crucial for ensuring that education remains

accessible and equitable for all.

The relationship between class size and mathematics achievement is a topic that has

been studied extensively. While the impact of class size on student achievement can vary
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depending on several factors, including grade level and teaching methods. Smaller class sizes
often provide students with more individualized attention from teachers, allowing for better
opportunities to ask questions, receive help, and engage in discussions. This can lead to
improved mathematics achievement, especially in early grades. Research has shown that
reducing class size in elementary schools, where foundational mathematics skills'a@ught,
can have a positive impact on student performance. Students in smaller clas%ﬂay benefit
from increased teacher-student interaction. In some cases, the benefits rther reducing
class size may diminish beyond a certain point. The relationﬂ@j;&een class size and
achievement tends to be more pronounced in very large cla@%ut the effects become less
significant as class size decreases below a certain r% . The effectiveness of a teacher
plays a crucial role in student mathematics ac@e ent. Smaller class sizes can be more
effective when combined with high—qual@\)\cluing methods and well-prepared educators.
Reducing class size significantly ca%"gtmpensive, and education budgets often limit the
feasibility of maintaining Very@classes. Schools may need to balance the benefits of
smaller class sizes with educational priorities. Some students may benefit more from
smaller classes, esp@those who require additional support, have learning disabilities, or
are strugglin v&@ mathematics. Smaller classes can allow for more targeted interventions. It
is im rt@t note that while smaller class sizes can have a positive impact, they are just
onegmr among many that influence mathematics achievement. Effective teaching methods,
curriculum design, and addressing other social and individual factors are also critical in

improving mathematics outcomes.
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2.1.3 Concept of Gender

Gender, as a multifaceted and intricate aspect of human identity, has permeated every
corner of society?®. It is an integral part of the social fabric, influencing behavior,
expectations, and opportunities?®. Understanding gender is not just a matter of
acknowledging the binary distinction between male and female; rather, it entails A@mizing

the complex interplay of biological, social, cultural, and psychological f%;.tbg@t shape an

individual's sense of self and their role in society?®. Gender, a fundamental aspect of human

'}
identity, transcends mere biological distinctions. It is a coq%{% ocial construct that

N

encompasses a spectrum of roles, behaviors, and expestaﬁ@assigned to individuals based

on their perceived masculinity or femininity. G@ deeply intertwined with culture,

history, and societal norms, shaping how é)g@gerceive themselves and interact with the

world?’. 56

In its essence, gender% ds the mere classification of individuals as male or
female. It encompasses eetrum of identities and expressions, from masculinity to
femininity and ever@i)@%betweenzg. These identities can be fluid, evolving, and unique to
each person. Tt%&udy of gender goes beyond the surface, delving into the intricate web of
norms, steQre pes, and expectations that society has woven around these identities. In
coné@n, gender is a multifaceted concept that permeates every aspect of society, including
education. Recognizing its intricate nature and its potential impact on teaching and academic
achievement is crucial for creating an equitable educational system. Some key aspects of the

concept of gender are:
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Gender identity is an individual's deeply held sense of their own gender, which may
or may not align with the sex assigned to them at birth?>. Some people identify as
cisgender, where their gender identity aligns with their assigned sex, while others

identify as transgender, where there is a disconnect between their gender identity and

assigned sex. :&
Gender expression refers to the way individuals outwardly e (@@leir gender
identity, which can include clothing, mannerisms, speech patterns,’and more’”. It can

AN

be diverse and is not necessarily tied to one's biological s%\

>

Gender roles are societal expectations and % regarding how individuals of

different genders should behave and the @they should fulfill*!. These roles can

vary significantly across cultures aéjée%riods.

Gender stereotypes are prec@ed notions and beliefs about what is considered

typical or appropriate fwividuals of different genders®2. These stereotypes can be

limiting and contr@& inequality and discrimination.

TraditionakQI:Q‘&any societies have adhered to a binary understanding of gender,

recé%ng only male and female. However, a more inclusive perspective

@owledges that gender exists on a spectrum, with a wide range of gender identities

vi

beyond just male and female™.

Gender intersects with other aspects of identity, such as race, ethnicity, class, sexual
orientation, and disability. This intersectionality can lead to unique experiences and

challenges for individuals®*.
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vii Legal and social recognition of gender identity varies around the world*. Many
countries have made efforts to acknowledge and protect the rights of transgender and
non-binary individuals, including legal recognition of gender changes and protections

against discrimination.

viii Gender equity advocates work to address inequalities and discriminatio@acgled on

gender*®. Feminism is a movement that seeks to promote the E@%&@@equality of

'}

women but has evolved to encompass a broader range of gen&rel ted issues.

It's important to note that discussions about gender are ev&@, and there is increasing
recognition that gender is not solely determined by bio ogg | factors but is shaped by social
and cultural influences. Respect for diverse @er identities and expressions is a

fundamental aspect of promoting inclusiv@féa ality in society.

Gender and mathematics achis@km have been a subject of study and discussion for
many years. There have beenwer differences in mathematics achievement, with some
studies showing that, on,@, boys have outperformed girls in mathematics. However,
these differences Q@Qeen diminishing over the years and have become much less
pronounced 1 %ent research. Stereotype threat can impact gender differences in math
achi. hen individuals believe in gender stereotypes suggesting that one gender is
superiot’in mathematics, it can create anxiety and hinder performance, particularly for girls.
Addressing and dispelling such stereotypes is important*®. Cultural and societal norms can
influence gender differences in mathematics achievement. In some cultures, girls have been

discouraged or faced barriers in pursuing mathematics-related fields, affecting their
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achievement. Promoting gender equality in education can help mitigate these issues. There is
significant individual variation within genders. While there may be average differences in
mathematics achievement between boys and girls, many girls excel in mathematics, and

many boys may struggle with the subject. Recognizing and supporting individual abilities
and interests is crucial. :&\(b'

The effective teaching methods and curriculum design can impac %evement of

both genders in mathematics. This ensures that mathematic instruction”is engaging and
[ ) “

accessible to all students can help close achievement gaps. Th%&h attitudes and biases

can also play a role in gender differences in mathematic&géhievement. It's important for

educators to provide equal opportunities and en@nent to all students, regardless of

their gender. C:)@

2.1.4 Concept of Basic General Ma@iatics

Basic general mathematics is a%% ial set of skills that empowers individuals to navigate
and make informed decisions 'n.§ numerically driven world. It forms the foundation for more
advanced mathema@@%ing and is integral to many aspects of daily life and professional
development. It mpasses a wide range of mathematical topics and principles that are
relevant to various aspects of daily living, problem-solving, and decision-making. Here are

som@ aspects of the concept of basic general mathematics:

1. Arithmetic: Arithmetic is the foundation of basic mathematics and includes
operations such as addition, subtraction, multiplication, and division. These

operations are used in everyday tasks like budgeting, shopping, and cooking.
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2. Numeracy: Numeracy is the ability to work with numbers effectively. This includes
understanding number relationships, estimating quantities, and interpreting numerical
information, such as percentages and fractions.

3. Measurement: Measurement involves concepts related to length, area, volume, weight,
time, and temperature. Understanding measurement is crucial for '@ like
construction, cooking, and understanding weather reports. . Qg)

4. Geometry: Basic geometry includes concepts such as shapes, an es\and properties
of two- and three-dimensional figures. It’s relevant @Sjctlvmes like home
improvement, navigation, and understanding spatlal&@onshlps

5. Data Interpretation: Basic mathematics inc d@ ability to interpret and analyze
data, including reading and creating sm& aphs and charts. This skill is essential
for making informed decisions based orbdata.

6. Algebraic Concepts: While Qﬂ%ﬂ\athematics may not delve deeply into algebra,

understanding basic algebraic concepts like equations, inequalities, and variables can

be valuable for so% cal-world problems.

7. Financial L@rajg

includi @)udgetmg, saving, understanding interest rates, and making informed

asic mathematics plays a crucial role in financial literacy,
ﬁ@ci 1 decisions.

8. ;roblem Solving: Basic mathematics is a key tool for problem-solving in various

domains, from everyday challenges to workplace tasks
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9. Practical Applications: Basic mathematics is used in a wide range of professions and
industries, including science, engineering, healthcare, finance, and more. It provides a
common language for solving problems and communicating ideas.

10. Life-Long Learning: Basic general mathematics is not limited to formal education; it

is a skill set that individuals can continue to develop and apply throughout @ lives

[ ) “
The inductive method centers around the principle o%gﬁion, which involves

N

establishing a universal truth by demonstrating that if a, s;&%ﬁ: case holds true and remains

to meet evolving needs and challenges.

2.1.5 Inductive Teaching Strategy

true across a sufficiently representative range of g@%}l it holds true for all instances of
its kind. Utilizing an inductive teaching stra can prove highly effective in facilitating
students' acquisition of mathematica kQ\y)}ige. This pedagogical approach prioritizes
student engagement and participati%%\;éring an environment where learners take an active
role in their educational journey.%Such a method aids in the cultivation of critical thinking
skills and problem—solv@b i":ies among students. Within this approach, the initial stage
entails resolving& lem based on the learner's existing knowledge, thought processes,
reasoning,l@ghts. It is also known as a ‘bottom up approach’’. During this phase, the
stud familiarity with any specific formula, principle, or technique for addressing the
given problem. Presented with a substantial collection of comparable examples, facts, or
entities, learners undertake the task of independently deducing a generalized solution for all

instances. Hence, they attain a broad conclusion or formulate an equation by employing a

persuasive method of logical deduction and resolving numerous analogous challenges?®.
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Within this approach, instructors refrain from furnishing students with predefined rules and
equations. Instead, learners are exposed to a range of facts and instances. From these
instances, they are tasked with deducing rules or devising overarching formulas. This process
thus involves formulating a formula through the examination of a sufficient quantity of
specific examples. Consequently, the inductive teaching method guides us from fh&%niliar
to the unfamiliar, specific to general, and from instances to comprehensive.pr%’es. Once a
multitude of specific scenarios have been comprehended, the learner gai s\he capability to
venture into generalizations independently. Various manifesta‘tj{&s“gp inductive teaching
strategies exist, encompassing approaches such as discovery @ﬁmg, inquiry-based learning,
problem-based learning, project-based leaming,%s@sed instruction, and just-in-time
teaching®’.

A comprehensive examination @ conceptual framework and foundational
research for inductive teaching has e@é"@’ed to exploring its application within Engineering
education. Additionally, the ro&%wr student-centered methodologies, such as active and
cooperative learning, in %ﬁﬂext of inductive teaching has been subject to investigation.
The shared charact@tij mong various inductive methods is the presentation of a challenge
to students, @ng them to acquire the necessary knowledge to tackle the challenge.
These @d diverge in terms of the complexity and extent of the challenge, as well as the
level of guidance provided by instructors as students strive to overcome the challenge.

Inductive approaches manifest in numerous forms, each of which can be executed with

varying degrees of instructor participation, and may involve formal facilitation of teamwork
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or not, with tasks completed predominantly within or outside the classroom, and so forth.

The subsequent sections provide a synopsis of findings from such meta-analyses.

ii.

iil.

i.

Inquiry-based learning, also referred to as inquiry-guided learning or guided inquiry,
involves presenting students with a specific challenge. This challenge could take the
form of a question requiring an answer, an observation or dataset n@aﬁng
interpretation, or a hypothesis demanding testing. Through the act of%éssing this
challenge, students attain the intended learning outcomes. Like other inductive
techniques, the information essential for addressing ﬂ)@%l’l}enge isn't directly
conveyed in prior lectures or readings; however,&éﬂzn draws upon pre-existing
knowledge. Research has consistently sho @inquiry—based learning tends to
outperform traditional science instructi(gn enhancing academic achievement and
fostering the growth of critical thin@&oblem—solving, and laboratory skills*.
Problem-based learning, ofterr&'%‘eviated as PBL, initiates by presenting students
with an open-ended, coé@{e)(, real-world problem. Collaborating in teams, students
ascertain their le %?equirements and formulate a viable solution. Instructors
assume the r@acilitators, prioritizing guidance over being the main dispensers of
info ié\'he range of problems in problem-based learning can vary widely in
1@ of their extent, encompassing single-topic, single-discipline issues solvable
thin a few days, as well as multidisciplinary challenges that might require an entire
semester for resolution .
Project-based learning and its hybrid forms: Project-based learning commences by

assigning one or more tasks that culminate in the creation of a final product a design,
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1v.

model, device, or computer simulation. The project concludes with a written and or
oral report that outlines the procedure employed in crafting the product and presents
the resultant outcome. Notably, the abbreviation PBL is commonly used to signify
both project-based learning and problem-based learning. An inherent trade-off
emerges between instructors adopting a relatively directive approach iﬁ\g@ecting
projects, ensuring alignment with course and curriculum objectives% providing

students the liberty to independently determine their project con and strategies,

which can enhance their motivation*?. N @ﬁ

Case-based teaching: Within case-based teaching, stévts engage with the analysis
of case studies that pertain to historical or @ical scenarios involving problem-
solving and/or decision-making. Thes §s ought to authentically represent
situations anticipated in real profe@j contexts and can be sourced from narratives
in newspapers, magazines, or @é;%ructed through interviews with individuals directly
involved in the depicted $ituations®.

Discovery learnin a)very learning represents an inquiry-based strategy wherein
students re%q question to address, a problem to solve, or a collection of
obse t@s to elucidate. Subsequently, they operate in a largely self-directed manner

tc@ﬂ | their assigned tasks and deduce appropriate inferences from the results,

afectively "discovering" the essential factual and conceptual knowledge throughout

the process. In this method, students are presented with a challenge and left to
navigate the solution independently. While the instructor may offer feedback in

response to student endeavors, minimal to no guidance is provided before or during
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Vi.

deductive, commengin QV

these endeavors. The distinct characteristics of discovery learning, compared to other
inductive approaches, encompass the absence of structured instruction and guidance
from the instructor, and the consequential reliance on trial and error by students. This
particularly rigorous form of inductive teaching was developed primarily for pre-
college education and has been seldom employed in undergraduate cou@ with
limited empirical support for its effectiveness within that context**. « Qg)

Just-in-time teaching: Just-in-time teaching, commonly known as\J.I.T.T., integrates
web-based technology with active learning strategies in t@assroom environment.
Students independently engage with web-based a 4@%& a few hours before the

class, providing answers to specific q@@ The instructor evaluates their

responses ahead of the class and adapts t son plan accordingly, guaranteeing its
immediacy and pertinence. This c@process is repeated several times each week.
The incorporation of questlorgsb’@ulde the learning trajectory defines the inherently
inductive nature of this&xpza)ch45

In summary, the %‘ itional approach to science and engineering education is

the introduction of fundamental principles in lectures and

progressin, v@ls students practicing and applying the lecture material. In contrast, the

teachi fj @th dologies addressed in this document namely inquiry learning, problem-based

learning;

project-based learning, case-based teaching, discovery learning, and just-in-time

teaching take an inductive route. They commence with observations requiring interpretation,

queries seeking answers, issues necessitating resolution, or case studies demanding analysis.
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The knowledge, techniques, and proficiencies that the course aims to impart are acquired by
students, with varying levels of instructor guidance, through engagement with these exercises.
Steps in Inductive Teaching Strategy

By using inductive method following steps are used:

a. Presentation of Examples: As the initial phase, the teacher showcases, %Erous
instances of a similar nature, and the solutions to these parti ula\% mples are
collaboratively obtained with the involvement of the students.

b. Observation/Reflection: Following the resolution of nﬁx@)&ﬁspeciﬁc examples,
students engage in discerning and reflecting upon @nstances, striving to derive
certain conclusions. '®

c. Generalization (Simplification): At t?is j%:ture, both the educator and students pool
their collective observations, syste@lly extracting common rules, laws, formulae,
or principles through reasone% borative discussions.

d. Testing and Veriﬁcatthhenticaﬁon): In the fourth step, students assess and
validate the identi ‘%z?w, rule, or principle by subjecting it to examination using
other suita@peciﬁc examples. This meticulous process enables students to

log@ain proficiency in the inductive method, following the aforementioned

Advantages and Disadvantages of Inductive Teachings Strategy
In general the advantages and disadvantages of inductive strategy to teaching are

summarized below:

Advantages of an Inductive Teaching strategy
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ii.

iil.

1v.

Enhanced Cognitive Depth and Memory Ability: The involvement of mental
effort leads to heightened cognitive depth, subsequently facilitating greater
memory capacity*®.

Fosters Pattern Recognition and Problem-Solving: This approach particularly
supports learners with an inclination towards pattern recognition arft@blem—
solving, making it suitable for those who enjoy such challenges‘”%)

Active Involvement and Increased Motivation: Stude ecome active
participants in the learning process, transcending tﬁe@%o} passive recipients.
This heightened involvement results in imrzro&@bentiveness and motivation.?”.
Meaningful and Memorable Rules: R t students discover on their own
tend to align more effectivglx&h their existing cognitive frameworks
compared to rules prese@\to them. This alignment enhances the
meaningfulness, memor and practical utility of the acquired rules*®.
Cultivates Self-Rehg?e and Autonomy: Encouraging students to deduce
solutions fo@glves prepares them for greater self-reliance and autonomy,

contringg to their overall development®.

Disadvanta%@n Inductive Teaching Strategy

1. %iderable time and effort are expended in collaboratively deriving rules alongside

ii.

students.°.

The duration spent on formulating a rule might detract from the time available for

implementing the rule in a productive manner*.
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iii.  Teachers might be required to develop a lesson plan that involves the careful
selection and organization of data. This process aims to lead students towards a
precise understanding of a rule, all the while guaranteeing that the data remains
comprehensible’!.

iv.  An inductive approach can be frustrating for students who prefer straightfq rule

presentation’?, o Qg)
8N

v.  Students might hypothesize an incorrect rule, or their interpretatiog of the rule could

be either overly general or excessively restricted in its ap%\&%y%.
2.1.6 Deductive Teaching Strategy . Qh}

Deductive teaching strategy is a method of C& in which students are introduced
to a broad principle, regulation, or idea at q&art of a lesson. Subsequently, particular
instances and uses of this principle re@}hed to aid students in comprehending and
employing the overarching concept. ially, it entails transitioning from a comprehensive
statement to distinct occurreréiybr deductions. This approach is frequently utilized in
disciplines such as Ma@?s, logic, and linguistics. The deductive method involves
presenting the cont&ij\gitially and then providing clarifications and illustrations thereafter.
Thus, in t ive teaching approach, the learner moves from the broader concept to the
speci @m theoretical to practical, and from formulas to instances. Here, learners are
pro& with a predefined rule or formula and are tasked with solving associated problems
using that particular formula. Therefore, in this approach, the learner is primarily engaged in

performing calculations or simplifying the substituted known values within the provided

formula in order to derive the solution for the problem.
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Deductive teaching secures first the learning of definition or law or rule, then
carefully explains its meaning and lastly illustrates it fully by applying to fact. This approach
is primarily employed in subjects such as Algebra, Geometry, Arithmetic, and
Trigonometry>. This strategy involves utilizing assumptions and conjectures based on
mathematical axioms. It finds application in teaching Mathematics at secondé@nigher
secondary, and higher educational levels. Deductive reasoning, also kn%%)as logical
deduction or "top-down" logic, involves drawing logically definite conclusions from one or
more statements. The deductive teaching approach stands in con&@}@e inductive method.

The deductive approach is more instructor-centered, wherei@e teacher introduces a novel

concept, elucidates it, and subsequently guides stu%@mgh its application via practice’®.

)

Deductive teaching strategy follows the f@g steps given below for effective teaching:

Steps in Deductive Teaching Strategy

i.  Introduction of the Ge Concept: Start by introducing the overarching
concept, principlek/%)ule that you want to teach. This should be a broad
statement tha‘%%gulates the main idea you want students to understand.

1. Explan@gof the Concept: Provide a clear and concise explanation of the

Q concept. Use simple language and examples that are relatable to the
Qstudents' level of understanding.

9 Statement of the Specific Rule or Application: After explaining the general

concept, present a specific rule, theorem, or application that is derived from the

general concept. This specific application is what students will be focusing on in

the deductive process.

45



iv.  Clarification of the Specific Rule: Make sure the specific rule or application is
well-defined. Break it down into its components and explain any terminology or
notation that might be unfamiliar to students.

v.  Presentation of Examples: Provide a series of examples that demonstrate how the
specific rule or application is used. These examples should be carefull.{@ﬂen to
illustrate different aspects of the rule and to show its various a l@%l

vi.  Guided Practice: Walk the students through solving proble r exercises that
require them to apply the specific rule to new situ @provide step-by-step
guidance, explaining each step's connection téhe general concept and the
specific rule. ,®

vii.  Independent Practice: Assign exercis&o roblems for students to solve on their
own. These should be simil@\ae guided practice problems but without as
much hand-holding. Thi@b@ws students to solidify their understanding and
practice applying tw(e)independently.

viii.  Review and %a@k: After students have completed the independent practice,
review Qlﬁl work and provide feedback. Address any mistakes or

's@ceptions and encourage questions and discussion.
iX. QE tension and Application: Introduce more complex examples or scenarios that
Q require students to combine the specific rule with other concepts they've learned.
This helps students see how the deductive reasoning process can be applied in a

broader context.
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X.  Assessment: Administer quizzes, tests, or assignments that assess students'
understanding of the general concept and their ability to apply the specific rule.
This helps gauge their mastery of the material.

xi.  Reinforcement and Recap: Periodically revisit the general concept and specific
rule in subsequent lessons to reinforce learning and provide oppoﬁu@ss for
students to apply their knowledge. QO

xii.  Integration and Synthesis: Encourage students to connect the ‘spe 1ﬁc rule they've
learned with other concepts they've studied. ® %helps deepen their

understanding and demonstrates the interconnect@erss of different ideas.

Advantages and Disadvantages of Deductive Te%@trategy

Advantages of Deductive Teaching Strategy: %

i.  Clarity and Structure: Deductive @ng provides a clear structure to lessons. It
starts with a clear statement ¢ main concept or principle, followed by specific

examples. This structu%}ps students understand the logical progression of ideas

and concepts®’. Q
ii.  Efficiency: Qﬂuctlve teaching can be efficient, especially when dealing with

abstract topics®. By presenting the main principle first, students have a

@ework to understand the subsequent examples. This approach can save time by
%

oiding unnecessary confusion that might arise from starting with examples before
understanding the overarching concept®°.
iii.  Critical Thinking: Deductive teaching encourages students to engage in critical

thinking and problem-solving®. As they are presented with examples that illustrate a
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1v.

Vi.

Vil.

Viii.

principle, they need to analyze and evaluate the relationships between the examples
and the principle itself.
Generalization: By starting with a general principle and then providing specific
examples, students are encouraged to generalize their understanding. They learn to
apply the principle to various scenarios and contexts, which can enhance @bility
to transfer knowledge to different situations®’. . Qg)
Higher-Order Skills: Deductive teaching promotes higher-order thinking skills such
as analysis, synthesis, and evaluation®2. Students are not K morizing facts; they
are actively processing information, making c?nr&@m, and drawing conclusions
based on the given information. '®
Logical Reasoning: This strategy ?e}&tudents develop their logical reasoning
abilities. As they work through ex@% that support a given principle, they learn to
follow logical steps and dedu clusions based on the information provided®.
Preparation for Real-watuations: In many real-world scenarios, we are presented
with general mle@i?lciples that guide our decision-making. Deductive teaching
helps stude %ome accustomed to this way of thinking, preparing them for
situati ghere they need to apply general concepts to specific cases®*.

%eptual Understanding: By presenting the main principle before diving into
examples, students have the opportunity to grasp the fundamental concept before
getting caught up in the details. This can lead to a deeper and more comprehensive

understanding of the subject matter™.
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iX.

Orderly Progression: Deductive teaching follows a logical and orderly progression
from the general to the specific. This progression aligns with how our brains naturally
organize information, making it easier for students to follow and retain the content®.

Effective for Foundations: Deductive teaching is particularly effective when
introducing foundational concepts or theories®®. It lays the groundwork for S@quent

learning, making it easier for students to build upon their undars@%ﬁg in later

lessons.

[ } ﬁ
The disadvantages of a deductive strategy: %\\%

ii.

1il.

1v.

Vi.

2.2

Starting the lesson with a rule presentation ma@fot understandable for some

students, especially at young ages. The%ﬁ&[ be able to understand the rules

involved. \%
It taxes the students’ mind. < \)
Such an approach encour belief that learning a language is simply a case of

knowing the rules. V

03

Students are o@ive learners.
It does not Tmpart any training in scientific method.
I Qages cramming®’.

retical Framework

There are two conflicting theories of learning: constructivism and behaviorism.

Teachers hold a favorable outlook on both constructivism and behaviorism, blending these

approaches in their instructional methods within their classrooms. For instance, they

frequently employ inquiry-driven learning tasks to facilitate students in building their
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personal understanding, while also utilizing reinforcement methods to assist students in
acquiring particular skills.
2.2.1 Constructive Learning Theory

Constructivism serves as an epistemological viewpoint, offering an explanation for
how individuals attain their knowledge. At its core, constructivism posits that ‘iK iduals
formulate their own comprehension and awareness of the world by ing with
experiences and contemplating upon them. This theory emphasiz %ﬂ rning is a
personalized process intrinsic to each learner. This theory postl{Q%tlgat individuals will
endeavor to comprehend all the information they encoun sulting in each person
uniquely "constructing" significance from the given @matlon The concept of
constructivism is commonly associated with ]@S%ngt, who detailed how learners
internalize knowledge. Piaget proposed t}lag\ using accommodation and assimilation,
individuals create fresh knowledge ba@ their experiences. Constructivism proves
advantageous in Mathematics educati s it fosters a more profound comprehension of
mathematical concepts and moﬂ&a% students to formulate their own approaches to solving

problems. To effectively ploy constructivist methods, meticulous forethought and

groundwork are ¢S 6%1 Several elements impact the efficacy of constructivist

methodologies, effeompassing variables such as the students' age and skill levels, the duration
of the inte n, and the employment of suitable assessment metricsd®®. Furthermore, in
cas an individual's experiences run counter to their internal conceptions, they might

adjust their perceptions of those experiences to align with their internal frameworks.
Constructivist Assessment

Traditionally, classroom evaluation relies on tests. In this approach, the emphasis is
on students providing accurate responses. Nevertheless, in constructivist education, the

acquisition of knowledge is seen as equally significant as the end result. Hence, evaluation
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involves not solely exams, but also the observation of the student, their assignments, and
their perspectives’’. Several assessment approaches encompass the following methods:
1 Verbal exchanges: The teacher introduces a "focus" question to students,
fostering an open dialogue about the subject.
it KWL (H) Chart: This method involves documenting "What we know, "What
we want to know," "What we have learned," and "How we know@&t serves
as a continual assessment tool for monitoring student pro " &&@)ughout the
topic's study period.

iii Concept Mapping: Students compile and cate@:ncepts and notions
associated with a given topic. . QQ;&

iv Hands-on tasks: Using manipulative ands-on activities like geometric
shapes, number lines, and oth.er&rete materials can help students develop a
deep understanding of a@ical concepts. For example, using physical
objects to explore COQ) like fractions or geometry can make abstract ideas
more tangible.xﬁl;a%e activities prompt students to interact with their
surroundinQ ) specific educational materials. Teachers can employ
c‘r\ei ists and observations to gauge students' proficiency with the designated

rials.

QQ Pre-testing: This assessment aids educators in gauging students' existing
knowledge about a new topic, offering guidance for the subsequent course of
study.

Within the realm of cognitive constructivism, an individual's responses to experiences

result in either the attainment or lack of attainment of learning outcomes’!. Constructivist
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methodologies involve furnishing activities that leverage children's existing comprehension
while aligning with their developmental stage. These activities should also present challenges,
which, in turn, facilitate ongoing advancement through the mechanism of accommodation’.
Both individual and collaborative tasks centered on problem-solving and project-based
endeavors are deemed suitable in this context. Concrete activities are prioritized fo& nger
children, whereas activities requiring symbolic and abstract thinking are re@%ﬂ for older
students’®. As per the model, the instructor's role is to impart this knowledgg to the students,
often accomplished through lecturing as the inherent approach@)vgrsely, the students'

responsibility is to assimilate this knowledge. QQB&

Guiding Principles of Constructivism ,Q\

Proponents of constructivism offer mria&g the following principles for effective
instruction: C.;\\d
1. Prior Knowledge an@ema Theory: In mathematics, it's important to
acknowledge arwl d upon students' prior mathematical knowledge and
experienc "Aﬁa@hers can use students' existing understanding of numbers,
oper@? and patterns as a foundation for new mathematical concepts.
@ma theory proposes that individuals organize and categorize knowledge
Q into mental frameworks or schemas. New information is assimilated into
Q existing schemas or can lead to the creation of new ones’.

il. Active Learning: Learning is most effective when learners actively engage
with the material. This can involve problem-solving, critical thinking, hands-

on activities, discussions, and collaborative projects. Active participation
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helps learners make connections and adapt their mental frameworks to
accommodate new information’.

iii.  Social Interaction: Social interactions play a crucial role in the construction of
knowledge. Collaborative learning, group discussions, and interactions with
peers and teachers help learners exchange ideas, challenge assumj %, and
negotiate meaning. Vygotsky's socio-cultural theory is closel% ed to this
aspect of constructivism’®. Zone of Proximal Developmen \D): Vygotsky's

concept of the ZPD refers to the range of tasks tha ‘&@é’er can perform with
the help of a more knowledgeable individtﬂé@% as a teacher or a peer. It's
the gap between what a learner can d ir own and what they can achieve
with guidance. Effective learnin %rs when instruction is tailored to a
learner's ZPD”’. C.;\\d

iv.  Scaffolding: Just as in(égral constructivist education, scaffolding is used in
mathematics inswon. Teachers provide guidance and support to students as
they work @gﬁ mathematical problems, gradually reducing the support as
stud@ome more independent’®.

v. @lent—Centered and Individualized Learning: Constructivist learning

Q environments are student-centered, focusing on the learner's interests, needs,

Q and pace”. Instruction is adapted to accommodate different learning styles

and abilities, promoting a more personalized learning experience.

vi.  Reflection and Meta-cognition: Encouraging students to reflect on their

problem-solving processes and discuss their thinking helps them develop
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Vil.

viil.

iX.

meta-cognition, or awareness of their own thought processes. This can lead to
a deeper understanding of mathematical concepts. Meta-cognition, or thinking
about one's thinking, is essential for self-directed learning and continuous
improvement®,

Real-World Contexts: Learning is more meaningful when it océu®vithin
authentic, real-world contexts. Showing students how mathen‘% 1s used in
real-world situations can make the subject more relevant a eaningful. This
can enhance students' motivation to learn mathemaT@ﬁ

Ownership and Motivation: When learners %.S\ownershlp of their learning
and can actively shape their educ Xperlences they become more
motivated and engaged. Construc ist @pproaches foster a sense of ownership
and empowerment, leading fo in: ased intrinsic motivatio™?2.

Assessment as Underg-é%ug: Assessment in constructivist settings focuses
on understanding&& application rather than rote memorization. Performance-
based as %fﬁs, portfolios, and projects that require learners to
dem@ their understanding in practical ways are preferred over

t@ilonal exams®.

:i@e guiding principles of constructivism collectively contribute to a holistic and
dyna

approach to learning, where learners are active participants in the process of

constructing their knowledge and understanding of the world.

Constructivist teaching encourages the development of critical reasoning and

cultivates enthusiastic and self-reliant learners. This theoretical approach asserts that the
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process of learning consistently builds upon a student's existing knowledge, referred to as a
schema. Because all learning is perceived through pre-existing mental frameworks,
proponents of constructivism propose that active engagement in the learning process, as
opposed to passive reception of information, enhances the effectiveness of learning.
Numerous methodologies lay claim to being grounded in constructivist learning ﬂ@n The
majority of these techniques involve some variant of guided exploration, whe%he teacher
minimizes direct instruction and instead guides the student through questioning and activities,
enabling them to uncover, discuss, value, and articulate new %l'eydge. Constructivist
learning theory asserts that all knowledge is constru @%1 a foundation of prior
understanding. Children aren't blank slates, and kno le@cannot be simply imparted; rather,
it must align with the child's current conceptt&iza fons for comprehension to take place.
Hence, optimal child learning occurs w@\‘}éy are given the opportunity to create an

individualized comprehension througé%fect encounters and subsequent contemplation of

those experiences®*. w

0\

The convent'm@od of teaching through lectures contradicts each of these
principles. Assuw%ge constructivist learning model is embraced, and considering the
substantia\‘%oqmg research, effective instruction must orchestrate situations that prompt
stu dependently formulate knowledge. This could involve modifying or discarding
their existing beliefs and misunderstandings based on the evidence derived from these
experiences. This depiction could essentially be regarded as a characterization of inductive
learning. The philosophy of learning known as constructivism is rooted in the idea that our

personal comprehension of the world develops when we contemplate our encounters.
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Individually, we establish our unique "guidelines" and "cognitive frameworks" that we
employ to comprehend our experiences. Consequently, learning entails the straightforward

procedure of adapting our cognitive frameworks to incorporate novel experiences.

Constructivist learning operates on inductive principles. According to constructivist
learning, actions drive the development of concepts rather than concepts gui%-?%&ﬂtions.
Activities pave the way for the emergence of concepts; it's not the conc%\g@ve the way
for the activities. Essentially, in constructivist learning, the conventional classroom approach
is reversed — no lectures, no demonstrations, and no present;%éﬁom the beginning,
students engage in activities through which they develop sJQ&nd acquire concepts®.
Constructivism as an Instructional Strategy: T@%er’s Role

Constructivism entails a coopera i'v\ amic involving educators, students, and
other members of the community, a% ustomized to address the unique needs and
objectives of each individual learn .%is approach facilitates ongoing learning experiences.
In a constructivist classroo th:Veacher's role extends beyond mere lecturing to that of an
adept learner, capab @%ng students towards adopting cognitive techniques like self-
assessment, artic\%t comprehension, posing probing inquiries, and reflecting. Within
constructiv‘ﬁ%assrooms, the teacher's responsibility is to structure information around
ovev@ concepts that captivate the students' curiosity, aid students in cultivating fresh
perspectives, and bridge these with their earlier learning. The activities are centered around
the students, encouraging them to pose their own inquiries, conduct their own experiments,

establish their own parallels, and formulate their own conclusions. During typical

constructivist sessions, as students tackle a problem, the instructor intervenes only when
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necessary to channel students in the appropriate direction. Essentially, the instructor presents

the challenge and empowers the students to take the lead. Numerous educators and cognitive

psychologists have applied constructivist principles to the design of learning environments.

From these applications, they have distilled a set of design principles which encompass:

ii.

1il.

1v.

Vi.

Vil.

Viii.

Develop authentic settings that mirror the real-life contexts where lea@\olds

significance. . Qg)

Emphasize practical methods to address authentic real-world challenges.

The instructor functions as a mentor and evaluator of the’ s@%@s applied to resolve
these challenges. . QQ;&

Highlight the interconnected nature of con Noffering diverse representations or
viewpoints of the subject matter.

Educational objectives and goals @(y\d be collaboratively established, rather than
imposed. (b"'é

Assessment should ﬁm(N)}s a tool for learners to self-assess their progress.

Supply tools a %y;}onments that aid learners in interpreting the myriad

perspective@ world.

Lea ould be driven by the learner's internal control and mediation.

Q@tructivism empowers educators. In constructivist teaching, instructors motivate
student

to consistently evaluate the efficacy of activities in fostering comprehension.

Through introspection and analysis of their strategies, students within the constructivist

framework ideally evolve into "proficient learners," progressively equipping themselves for

ongoing learning. With a carefully designed classroom setting, students acquire the skills of
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learning itself, akin to a spiral progression. As they continually introspect on their
experiences, students witness the growth of their ideas in complexity and potency, thereby
enhancing their capacity to assimilate novel information. The central responsibility of the
teacher shifts towards nurturing this cycle of learning and reflection.

Within the framework of constructivist learning, instructors offer a diver:k\&byge of
learning scenarios to learners, resulting in a shift for students from the rol%)'acquiring
knowledge" to "constructing knowledge." Learning transforms into a ‘process of actively
building knowledge. Learners play an active role in shaping f%% understanding by
linking novel concepts to preexisting ideas, drawing from K@erials or activities presented
to them. For instance, the utilization of text, a colle 'o®ﬁmages, or visual aids concerning
a phenomenon or object is followed by group di%sswns or interactions®¢.

Active involvement of learners in@em activities contributes significantly to the
organization and reorganization of i ollaborative learning fosters opportunities for the
exchange of diverse viewpoints he negotiation of meaning. Each individual learner, both
independently and colle ‘%)'Ezonstructs meaning pertaining to a phenomenon, object, or
event as they eng@n the learning process. Teachers facilitate an environment where
children ca %mestions related to their school learning, and they encourage children to
respo i@lelr own words, drawing from their personal experiences. The encouragement of
"intelligént guessing" is embraced as a valid teaching technique. Students question not only
their teachers' ideas but also those of their peers, make predictions about phenomena, design
experiments to test their hypotheses, and discuss their findings. They compare their results

with those of others, arrive at autonomous conclusions, apply new concepts to familiar
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scenarios, and familiar concepts to novel situations. This process enables learners to validate
their beliefs and notions, showcase solutions and methodologies, and elaborate on and
interpret textual information. A habit of self-directed learning is cultivated in the learner.
Moreover, constructivism empowers students to pursue their individual interests and
objectives. Within this approach, learners harness and enhance their own abilities. " \(bw

The implications of constructivism for teaching and learning are %ﬂighted as

follows:

i.  Teachers function as facilitators, supporters, guides, ana\@)aars of the learning
process. . QQ;&
ii.  Learning involves adapting our mental fram \0 accommodate new encounters.
iii.  Learning revolves around establis.hingonnections between various pieces of
information. C_))\\i
iv.  Instruction should revolve @d intricate problems that lack straightforward,
definitive answers. w%
v.  Context and pers ‘%awledge hold significant importance.
vi.  Student eng%ent and dedication outweigh the importance of textbook content.
vii.  Lea cel in the process of discovering and generating their own knowledge.
Viii. @hasis is placed on discovery and guided discovery learning.
Behﬁism Approach to Learning
The deductive strategy, as promoted by behaviorists, serves as a clear and direct
illustration of conventional teaching, involving the following steps:

1. Presenting overarching principles or generalizations.
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2. Reinforcement through methods such as:
a. Providing examples
b. Addressing students' inquiries
c. Clarifying and restating the principle.

3. Utilizing tangible manipulation when applicable. &

4. Seeking feedback from students through questioning. . QO
5. Implementing drill exercises. ‘%\
The inductive discovery strategy aimed to uncover principlq@generalizations. The
instructional sequence was structured as follows: i Qh}
1. Concretely manipulating the facts intended f@@laﬁon.

2. Introducing the facts intended for correlation.

3. Facilitating discovery through dis@y:

a. Offering specific exa@
b. Addressing studéyﬁ'%ﬁeries

c. Proposing %y? questions if steps a. and b. didn't result in discovery.
4. Reinforcing@%ntlﬁed generalization.
5. Inco @gadrill phase.

Tch ory of behaviorism originated from the contributions of Thorndike, Pavlov,
and&ler to the field of learning®. The established principles of stimulus-response, along
with classical and operant conditioning, have been employed to elucidate the process of
learning by utilizing rewards, penalties, and trial-and-error mechanisms. This perspective is

rooted in biological drives and is considered a means of adapting to the environment. In this
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framework, learners are positively reinforced in a consistent manner for incremental strides
in learning and accomplishments. On a broader level, behaviorism advocates for teacher-
controlled or teacher-centered methodologies where the educator holds the primary
authoritative role. Knowledge is distributed across distinct segments of a segregated
curriculum, perceived by students as separate subjects, and conveyed from teache'r@dent
in predetermined sequences, with limited room for student choice or interaeti%%é aviorism
theory centers on the analysis of observable and quantifiable behavioty, underscoring that
behavior is largely acquired through conditioning and reinforce(’r@%ompassing rewards
and punishments. From the behaviorist perspective, the ob'%&s@ of educational psychology
is to equip educators with the ability to anticipate, :?& and modify classroom behavior.
This outlook contrasts with the approach that t€gards educational psychology as a
comprehensive area of content, emphasi@omaﬁon over skill development. From the
forgoing the principles derived from '{x&}%dike's postulates can be summarized as follows:
i.  Law of Effect: Behav&%ading to satisfying outcomes are more likely to be
repeated, while or's leading to unsatisfying outcomes are less likely to be

repeated. C)Q

ii. Law @(ercise: Connections between stimuli and responses are strengthened
tk@g repetition and practice.

iil. ;aw of Readiness: Learning is most effective when the learner is motivated and ready
to engage in the task.

iv. Law of Multiple Responses: In a situation, an organism may exhibit multiple

responses, but only one is likely to be correct or successful.
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v. Law of Prepotency of Elements: Some elements in a situation are more noticeable
and elicit stronger responses.
vi.  Law of Belongingness: Connections between stimuli and responses are more effective
if they logically belong together.
vii. Law of Analogy: Learning involves making analogies between new and@ously

&5

viii.  Law of Imitation: Learning can occur through observing and imitating the behaviors

of others®. N \%'}

Behaviorism and the Construction of Knowledge Qh}%

learned situations.

Behaviorists posit that learning emerg@gh the observation of cultural
C

influences”. Instruction grounded in behavioris serve as an efficacious method for
imparting mathematical concepts, especi@%e icial for students encountering challenges
with the subject. This approach @@n fostering a more favorable outlook towards
Mathematics, potentially resu%} in heightened motivation and increased involvement
among students. Instructi Aso'(}ted in behaviorism can serve as a valuable pedagogical
resource for educa@v ming to enhance both student learning achievements and their
attitudes to @hematics”. On the flip side, the behaviorist-oriented teaching approach
falls s 01@1 ddressing the cognitive processes intrinsic to the acquisition of mathematical
knowledge®?.

Basic Tenets of Behaviorist Approach

The following principles illustrate the operating principles of behaviorism:
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ii.

1il.

1v.

vi.

Empiricism: Behaviorists believe that knowledge comes from empirical observation
and measurement. They emphasize the importance of studying behaviors that can be
objectively observed, measured, and analyzed.

Focus on Observable Behavior: Behaviorists primarily focus on studying and
analyzing behaviors that are directly observable and measurable. This alk@vfor a
more scientific and objective approach to psychology. QO
Stimulus-Response (S-R) Relationships: Behaviorists often @‘be behavior in
terms of stimulus-response relationships. A stimulus is sb;@? in the environment
that triggers a response, which is a behavior. This z@c«h emphasizes the role of the
environment in shaping and controlling beh

Classical Conditioning: This is a form &ammg in which an initially neutral
stimulus becomes associated w1€-)\‘neamngful stimulus, leading to a learned
response. Ivan Pavlov's fam@penments with dogs are an example of classical
conditioning. w%

Operant Conditi o Operant conditioning involves learning through the
consequenc@g one's actions. Behaviors that are followed by rewards

(rein @ents) are more likely to be repeated, while behaviors followed by

E@h ents are less likely to be repeated. B.F. Skinner is a key figure associated

ith operant conditioning.
Reinforcement and Punishment: Reinforcement is a process that increases the

likelihood of a behavior being repeated, while punishment decreases the likelihood of
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Viii.

iX.

a behavior being repeated. Positive reinforcement involves adding a rewarding
stimulus, while negative reinforcement involves removing an aversive stimulus.
Behavior Modification: Behaviorists believe that behavior can be modified or
changed through appropriate techniques. By manipulating the environment and
providing the right reinforcements, undesirable behaviors can be rep1® with
desirable ones. . Q)
Environmental Determinism: The behaviorist approach leans‘$rds the idea of
environmental determinism, suggesting that behavior® j@sg?ely determined by
external factors rather than internal thoughts or&@%ons. This is in contrast to
approaches like cognitive psychology, w%.@& more weight to internal mental
processes.

Observational Learning: While thQa-e}%Viorist approach primarily focuses on direct
experiences and conditioningb:%\ne behaviorists also acknowledge the role of
observational leaming.%%ﬁs learning by observing others' behaviors and their
consequences. Al ndura's work on social learning theory is relevant here.
Scientific \\@9 ehaviorists emphasize the importance of using the scientific

meth @ study behavior. This includes formulating hypotheses, conducting

e)@ri ents, collecting data, and analyzing results to draw conclusions about

;ehavior and its underlying principles®*.

Criticisms of the behaviorist approach

The Behaviorist approach encounters the subsequent criticisms: (a) it is contended

that Behaviorist methodologies are tailored exclusively to address aberrant conduct; (b) the
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contention is that pinpointing distinct teacher behaviors conducive to specific student
outcomes is unfeasible; and (c) the accusation persists that Behaviorists exclusively impart
Skinnerian and operant techniques. Furthermore, there are misapprehensions surrounding
courses in educational psychology. Such courses ought to exclude subject areas that do not
contribute to expediting behavioral transformation.. Instead of attempting to en&@ss all
topics, educators should focus on instructing students in skills that will .pr@aluable to
them in their future roles as teachers’. Behaviorist proponents do not reeoghize the internal
composition of the learner or the methods by which they assirﬁ"é@%goming information.
Consequently, Behaviorism falls short of elucidating the cc@ﬁve mechanisms engaged in
language acquisition. This divergence becomes evi \en compared to the socio-cultural
standpoint, which comprehensively considers beth external stimuli and internal cognitive
>

frameworks. Additionally, it is impro@

individual. In other words, each per@é;ﬁannot attain identical proficiency under identical

learning unfolds uniformly for every

learning circumstances due to fhﬁ»dw inct backgrounds and experiences that shape individual
learning paths. Furthe ‘,Agg posited by Chomsky, there exists a necessity for innate
capacities within @beings that incline them towards seeking fundamental patterns
within lang%%‘\fhe behaviorist model encountered opposition from the social learning
theo v@;h observed that children acquire knowledge through observing and imitating
adultéan apprenticeship-style framework. In a more comprehensive sense, behaviorism
aligns with teacher-controlled or teacher-centered methodologies, positioning the teacher as
the primary authoritative figure. Knowledge is parceled across various segments of a

segregated curriculum, presenting children with distinct subjects. This knowledge is then

65



transmitted from the teacher to the students in predetermined sequences, characterized by
limited student autonomy or engagement. Assessment is often exam-oriented and high stake,
without teachers’ direct involvement”®.

Pedagogical methods that can be broadly categorized as having roots in behaviorism
might lead to practices like delivering lectures, providing demonstrations, emp@ rote
learning, memorization techniques, collective repetition, imitation or Q%/ing, and
conducting specialized instructional sessions, such as master classes (for instance, in learning
music or dance). The practice of 'structured' or 'direct/explicit iﬁ@?ﬂ diverges by being
led by the teacher instead of being centered solely on th.e t&%&? . This strategy denotes that
educators follow a particular sequence, frequent @(Wing scripted and occasionally
prescriptive techniques, which is particularl &ticeable in the context of initial reading
education’®. Nevertheless, this methodolo@&the potential to transition into more activities
centered around the students as the @advances.

23 Review of Empirical SM%)

The teaching of ?uics has long been a subject of educational research, with a
continuous explora@)? teaching strategies that promote effective learning outcomes. Two
prominent té @ strategies, inductive and deductive, have gained substantial attention.
This @ aims to critically assess empirical studies comparing the efficacy of these
strategg in the context of teaching Mathematics. Inductive teaching emphasizes learning
through discovery. Students are presented with specific examples or observations and are
encouraged to derive general principles or concepts from these examples. Proponents argue

that this approach promotes critical thinking, problem-solving skills, and a deeper
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understanding of mathematical concepts. Several empirical studies support the benefits of
inductive teaching. For example, in a research study, an investigator examined the impact of
both inductive and deductive approaches on students' academic achievement concerning
various grammatical topics covered in a textbook used for teaching Grammar 2 within the
Department of English Language and Literature. The findings indicated notable'd'\%rities,
with the inductive approach proving to be more effective®. Inductive dn%ﬂon led to

higher engagement and better conceptual understanding compared to traditional deductive

methods!'®, ‘%,\‘\%“

Deductive teaching, on the other hand, involvesgkgéenting students with general
principles or concepts followed by specific exan%'%d applications!®!. This approach is
often associated with more structured and fen\'ﬁ&?aming. Advocates suggest that deductive
teaching helps students grasp abstr. tQp}epts and develop logical reasoning skills.
Numerous empirical studies haveQ)%'nined the effectiveness of deductive teaching. For
example, A study conducted to\e?plore the impacts of employing deductive and inductive
methods for instruct'n@; at both a university and two chosen schools revealed a

Qntrast between the two approaches, with a preference observed for

noteworthy statisy%l

the dedud@thodm. Deductive instruction is particularly effective in enhancing

pro@nowledge and preparing students for standardized tests.

Several empirical studies have directly compared inductive and deductive teaching
strategies, both strategies led to significant learning gains, inductive teaching fostered a
stronger ability to apply mathematical concepts in novel scenarios. However, it's important to

note that the effectiveness of each strategy can be influenced by factors such as the students'
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prior knowledge, learning styles, and the specific mathematical topic being taught'®.
Inductive and deductive teaching strategies in Mathematics continue to spark interest among
educators and researchers. Both approaches offer unique advantages and disadvantages, and
their effectiveness can vary depending on the context and the learning objectives. Empirical
studies have consistently demonstrated that both strategies can yield positi\'/@ming
outcomes, suggesting that a balanced approach that integrates elements. o%ﬁl methods
might be most beneficial. Further research should focus on identifying the conditions under
which each strategy is most effective and tailoring instructiof@gr'g)aches to meet the
diverse needs of students. QQA}%
2.3.1 Class size and Students’ Academic Achi@@
Class size pertains to the numbe f ﬁuts present within a particular course or
classroom setting. This measurement @mpasses either the number of students under the
instruction of individual teacha%&%ﬂm a specific course or classroom or the average count
of students taught by educa(% swithin a school or educational framework. Additionally, the
term may also dengfe t@%mber of students engaged in a learning process. Notably, class
size primaril C@ itutes an administrative determination, often outside the realm of direct
influence forteachers. It serves as an educational metric to describe the typical number of
stud@within a given class across a school. UNESCO's estimations indicate that
approximately 84 percent of classrooms feature a student-teacher ratio of fewer than 40

students per teacher'*

. The majority of nations surpassing a student-teacher ratio of 40:1 are
concentrated in Sub-Saharan Africa and Asia. Notably, Sub-Saharan Africa registers the

highest median Pupil-Teacher Ratio (PTR), with countries such as Congo, Ethiopia, and
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Malawi displaying PTRs hovering around 70:1. Likewise, South and East Asia also report
elevated PTRs, with Afghanistan and Cambodia surpassing a ratio of 55:1!%. Within Nigeria,
there exists a recurring issue of considerable class sizes, marked by ratios ranging from 40:1,
50:1, and occasionally even reaching an alarming ratio of 100:1. This prevalent trend has
been notably impeding the progress of the education system, acting as a 'ﬁ@ﬁcant
hindrance!®. The National Policy on Education (NPE) advocates for sp class size
guidelines of twenty (20) pupils for pre-primary levels, thirty (30) students_for primary levels,
and thirty-five (35) students for secondary school levels'’’. An ag@sigte class size for the
secondary level is generally considered to be around forty (: @Eents per teacher.

On average, in many educational instituti n@bﬂdwide, including colleges and
universities, class sizes of 20 to 30 students per &er are often considered reasonable for
effective teaching and learning!®, Howe@%ﬁs number can be higher or lower depending
on the specific circumstances and r@es available at a particular institution. The ideal
class size for effective teachinwggaming in Colleges of Education in Nigeria should take
into account the instituti "%&iﬁc goals, resources, and the nature of the programs being
offered!”. Smaller @ﬁgzes are generally preferred, but practical constraints may influence
the actual cl s@e. It's essential for educational institutions to strike a balance between
maint. 'nh% anageable class sizes and ensuring access to education for a broad range of
students” However, there are some general guidelines that can be considered. In higher
education institutions like Colleges of Education, smaller class sizes are often preferred for
more effective teaching and learning!®®. Smaller classes can facilitate better student-teacher

interactions, more personalized instruction, and a more conducive learning environment!!°.
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The size of a class has a direct impact on classroom instruction, as larger classes necessitate
teachers to allocate time towards management duties instead of focusing solely on teaching
and facilitating learning. The size of classes differs across different educational levels. A
high student-teacher ratio poses challenges for educators in delivering high-quality
instruction, consequently resulting in diminished student achievements. ‘ \(b/

The number of students in a classroom can impact the learning pr g’in various
manners. One notable effect is on students interactions. A larger class\size might lead to
disruptive behavior, influencing the types of activities the teachér,{@%;\plement. Moreover,
it influences the extent of individualized attention a teaiéan offer to each student, as
opposed to focusing solely on the entire group. S a],@lass sizes allow for greater focus

N

and tailored attention based on individual needs.& ermore, class size also influences how

effectively a teacher manages their time @}}{)urces, affecting factors such as the amount
of material that can be covered. In ‘%’é\‘ooms with high occupancy, the prevalent issues
includes; inadequate or substzﬁd%rg)teaching materials, inadequate lighting, compromised
safety measures, insuffio Ventilation or air conditioning, low-quality flooring and
foundations, book S@% students sitting on bare floor due to inadequate furniture and lack
of enough s c% or teachers and students to move freely in the classroom!!!. Students
enrolled JQS aller classes tend to exhibit better academic performance compared to their
cou&ﬁs in larger classes. The average student-teacher ratio within the Nigerian
government schools system fluctuates from one state to another, although it typically remains

relatively high. The elevated student-teacher ratio stands as a significant obstacle to

maintaining the quality of education in Nigeria''2, Moreover, smaller class sizes have been
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found to be associated with higher students achievement, especially for younger students and
students from low income families. Smaller class sizes also grant teachers the opportunity to
offer greater individual attention to students, a factor that often contributes to elevated
academic accomplishments'”®. Several crucial factors, including the caliber of the teacher,
the attributes of the students, motivation levels, and the quality of interactidn\%tween
\

students and teachers, hold significance in shaping academic achievementsdn % ematics''4,

Even highly experienced teachers encounter challenges in manag \rge class sizes.
These challenges encompass constraints on the time availﬁ% P curriculum-related
activities and extended periods required for grading assess n the face of sizable class
sizes, educators often resort to employing direct tea h@hethods to cope with the situation.
Substantial class sizes serve as a formidable batfier to achieving optimal classroom
integration, thereby underscoring the no@ri}hat smaller classes are more likely to foster

heightened academic achievement“?@

2.3.2 Gender and Students’ﬁsaggmic Achievement

'\
Gender stands @ne of the factors frequently discussed in literature for its
considerable inﬂy% n students' academic achievement, particularly in science subjects.

N

Gender r the spectrum of physical, biological, mental, and behavioral attributes
disti g between the female and male populations. The exploration of achievement in
relation to gender is primarily rooted in the socio-cultural disparities between girls and boys.
Certain careers and fields have traditionally been deemed suitable for men (such as
engineering, arts and crafts, and agriculture), while others are associated with women (like

catering, typing, nursing). This division has even permeated into household responsibilities,
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where tasks like car maintenance, gardening, and manual tasks are often assigned to boys,
whereas girls are often designated with duties like cooking, cleaning, and household chores.
This pattern of thinking has led society to perceive boys as capable of tackling complex and
demanding tasks, while viewing girls as more suited for less challenging responsibilities. In
essence, this societal mindset has contributed to the perception of girls as the "w'e& sex."
As a result, the average Nigerian girl enters the educational system burde% ith these
ingrained stereotypes!!S. The exploration of gender disparities in acade 'c\chievement has
been a longstanding focus of research, resulting in the accumuldt@g;signiﬁcant body of
literature. Within this realm of studies, certain researchers cn@g%that no substantial gender
differences exist in students' academic achievement n@tinuity across diverse subjects. In
contrast, alternative studies reveal noteworthy di Q'es, wherein either boys or girls exhibit
superior academic performance and persi@k%udies have delved into the intersection of
gender and motivation in the contexb?xplaining students' achievements in Mathematics.
An example of such is a sam?& Korean middle and high school students, where the
authors investigated t A%ta‘play between gender, motivation, and Mathematics
achievement!!”. F ir@l@%iom the study revealed that, on average, male students exhibited
higher Math @s achievement compared to their female counterparts. The disparity in
Mathe a@ chievement between genders was found to be partially attributed to variations
in students' motivational aspects. Notably, the authors discovered that female students
displayed lower levels of Mathematics self-efficacy and intrinsic motivation in comparison
to male students. These motivational factors were found to play a role in mediating the

connection between gender and Mathematics achievement. Furthermore, it was noted that the
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gender discrepancies in Mathematics achievement demonstrated variability contingent on the
specific level of Mathematics being studied. In the realm of Mathematics, female students
generally exhibited comparatively lower performance than their male counterparts in subjects
like algebra, geometry, and statistics. However, their performance was on par with male
students' achievements in the field of calculus'®, ‘ \(b'

The belief that men possess a natural advantage in Mathematics com;%%)to women
has persisted throughout history. This belief has also manifested in the.education system,
where girls were frequently dissuaded from pursuing studies in N@;Qics and science. It's
worth noting that gender differences in Mathematics are i@%y marginal and subject to
variations depending on the particular task or meas e@being considered. Several factors
contribute to these gender differences in Mathematics; including:

S

i Teacher expectations: te@

mathematical ability é& boys!’®. This can lead to girls receiving less

ten have lower expectation for girls’

challenging Maw 1cs instruction leading to girls having less confidence in

their mathgmatical abilities.
i Pare@aqulvolvement: Parent often encourages their sons to pursue
‘% ematics more than their daughter!?’. This can lead to boys having more
Q opportunities to learn Mathematics outside of school and to boys having more

Q positive attitude towards Mathematics.

ii Peer pressure: peer pressure can also influence gender difference in
Mathematics'?!. For example, girls may be less likely to participate in

Mathematics activities if their friends are not interested in Mathematics.
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v Cultural factors: In some cultures, Mathematics is seen as a masculine domain
which can discourage girls from pursuing Mathematics and Mathematics
related disciplines'??.

A study conducted on a sample of Chinese middle school students utilized data from
the Trends in International Mathematics and Science Study (TIMSS) to explore't&%ender
gap in Mathematics achievement and its potential contributing factors.t% gap. The
findings indicated that, on the average, male students achieved higher Mathematics scores
compared to their female counterparts. However, the observed‘g\!@s?gap in Mathematics
achievement was found to be partially attributed to differe in students' attitudes toward
Mathematics and their approach to learning. Sp if@y, female students demonstrated
lower levels of confidence in their mathematicak abitities and were less inclined to employ
advanced learning strategies like planni@ monitoring, in comparison to their male
counterparts!?3. Furthermore, the ge@é’édisparities in Mathematics achievement exhibited
variations based on the speciﬁw of Mathematics being studied. Male students tended to
perform better than fema "éie'ﬁts in geometry and data analysis!>*. Female students tended
to outperform male 'studetits in the domains of number and algebra!?.

Teaching St tée}é and Students’ Academic Achievement

T@ ethodologies considered for Mathematics instructions in this study are
ded& approach and inductive approach. In the deductive method of teaching, the
instructor directly introduces the mathematical framework right at the beginning of the lesson.
126

The instruction usually involves a detailed explanation of the rules, forms, and contexts

Mathematicians employ various techniques to uncover novel concepts, and one such
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approach involves experimentation. Referred to as the "experimental method" or "inductive
reasoning," this technique entails the scientist conducting a multitude of meticulous
observations and subsequently drawing likely conclusions. Likewise, the scientist might
replicate experiments numerous times and derive probable outcomes from the amassed data,
thereby engaging in inductive reasoning. In essence, this entails drawing a broa'd.&%rence
from an extensive array of specific instances. In contrast, another method. h%on logical
analysis rather than experimental or observational data. This is deneted as "deductive
reasoning." When a mathematician commences with a collecﬁ@%?ccepted conditions,
termed the hypothesis, and then employs a sequence ofl&%z& implications to arrive at a
valid conclusion, they are employing deductive reas y@@

The primary contrast between these two @ologies becomes evident through the

specific terms they incorporate: "proba@

"valid," which pertains to deductiv‘eb:%soning. In certain research contexts, these two

ch characterizes inductive reasoning, and

strategies are alternatively labéled)as qualitative (inductive) and quantitative (deductive),
signifying their ongoing ri %'ﬁnd competition over the course of time. Various adjectives
have been employe@garacterize the distinct concepts of induction and deduction. These
include te Qlch as inductive/deductive research, inductive/deductive thinkers,
induct've@d ctive approaches, instructive/deductive pedagogy, inductive/deductive
teac& inductive/deductive learning strategies, and inductive/deductive reasoning. These
two approaches are frequently encountered in written works. Although the methodologies
themselves diverge, their objectives remain consistent. Both strategies present strengths and

weaknesses !,
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24 Conceptual Model

Conceptual model of this study shows the relationship between the independent
variables (inductive teaching strategy, deductive teaching strategy and conventional teaching
strategy) and dependent variables (students’ achievement in Basic General Mathematics).

The moderating variables are Gender (male and female) and Class size (large and, small).

This is illustrated in the Figure below Q’)&\
Independent Variable Moderating Variable A Dependent Variable
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Fig 2.1: Cg@ Framework of the Study
Sourff: @ld work 2023

Dependent and Independent Variables
The fundamental aspect of crafting an experiment involves identifying the research

variables that could potentially influence the final results. These variables encompass various
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types, but the most pivotal ones in the context of most research methodologies are the
independent and dependent variables. The independent variable, also referred to as the
manipulated variable, serves as the core element in quantitative experimental design. It is
meticulously isolated and controlled by the researcher. In the framework outlined above, the
independent variables that influence the academic achievement among College s't@s are
the inductive teaching strategy, deductive teaching strategy and conuen%ﬂ teaching
strategy.

The dependent variable, on the other hand, represem’s@ﬂaantiﬁable outcome
resulting from this manipulation, which in this case is &@ademic achievement of the
students. In this particular study, there exist two disti ps: (1) the Control group and (i1)
the Experimental groups. The Experimental groups will receive instruction through inductive
and deductive teaching strategies, while t@ro group will be taught using conventional
teaching methods. Additionally, thisoé.‘%ﬁrch takes into account gender and class size as
moderating variables. w%

One of the factor éhtly discussed in academic literature as having a significant
effect on the acade@gievements of students, particularly in the field of science subjects,
is gender. @encompasses a spectrum of physical, biological, mental, and behavioral
traits Qﬁs inguish and differentiate between the female and male populations. The
significahce of investigating students' academic performance in connection with gender
primarily arises from disparities in academic achievement between girls and boys, known as
the gender gap. It's worth noting that the gender gap in Mathematics achievement varies

depending on the specific level of Mathematics under consideration, and it may be
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particularly pronounced in certain mathematical topics!'*®. Considering the notion that
students' gender might influence their academic performance, this research explores any
potential relationship between the two.

Research evidences indicate that class size has a notable adverse impact on students'
academic performance. Specifically, the research revealed that students in s .®class
settings outperformed their counterparts in larger classes. Furthermore, it aw %ﬁerved that
the detrimental impact of class size on academic performance was particularly notable in
science subjects compared to non-science subjects!3!. \%'}

Mathematics learning encompasses more than _]&@nkmg and reasoning; it is
closely tied to the learners' attitudes towards both 1 r@and Mathematics itself. Attitudes
comprise cognitive, affective, and behavioral rg)nses that individuals exhibit towards an
object or their surroundings based on the(ej\wtions or interests. In the context of attitudes
towards Mathematics, the cognitive q@nent pertains to an individual's thoughts or beliefs
about the subject, while theWctive component involves the emotions and feelings
associated with learning %ﬁlaﬁcs. Negative attitudes, such as laziness/procrastination,
tardiness, absenteei@pathy/lack of interest, and low self-esteem, can exert adverse effects

on students' @nic performance. Conversely, positive attitudes like self-motivation can

signifﬁlg enhance students' academic achievement!*2,
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2.5 Summary of Gaps in Literature Reviewed

Research have demonstrated that a critical factor contributing to success in
Mathematics is the selection of efficient problem-solving strategies. Mastery of calculations
alone is insufficient; instead, it is vital to cultivate meta-cognitive skills, including control
and elaboration strategies. Several research findings indicate that students can enh@ their
mathematical achievements significantly when they make intensive u.se% aboration
strategies. Therefore, the present research centers on assessing the impaets of inductive and
deductive teaching methods in Mathematics education. Althoug )&ke%%?nethods may differ,
their ultimate objectives align, and both approaches come @y%leir respective advantages
and disadvantages. ,Q\

There are two basic schools of thought the theory of learning. These are
behaviorism and constructivism. Behavic@g\e ine the role of educational psychology as
equipping educators with the ability ‘t-é.'%ticipate, manage, and modify classroom behavior.
This viewpoint stands in contras&)an approach that emphasizes educational psychology as a
comprehensive field cent %S)R information rather than skills. A core divergence between
behaviorists and no@viorists centers on whether the purpose of education and teaching
is primarily @)art and cultivate skills (as viewed by behaviorists) or to prioritize the
develo n@t f interpersonal relationships and positive self-concepts (as seen in the non-
behz@st perspective). In contrast, constructivism serves as an epistemological theory that
elucidates how individuals acquire knowledge. Essentially, constructivism posits that people
construct their own understanding and knowledge of the world through firsthand experiences

and reflective processes. It asserts that learning is a highly individualized activity, suggesting
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that individuals endeavour to make sense of all the information they encounter, thus
"constructing" their own meaning from it.

Both behaviorism and constructivism offer distinct advantages and drawbacks as
theoretical frameworks in the context of Mathematics education. Behaviorism underscores
the significance of practice, repetition, and feedback in the learning process. Nevé;@ess, it
has faced criticism for its heavy reliance on rote memorization and its tende% overlook
students' active engagement in knowledge construction. On the contrary, constructivism
places importance on students' active involvement in leaming,{@‘gasizing their role in
constructing meaning and understanding through experie and interactions with their
environment. However, constructivism has also be .@kized for its limited emphasis on

S

explicit instruction and foundational knowled

skills. Exploring the application of
behaviorism in Mathematics teaching, (it's “essential to understand behaviorism as a

psychological theory that highlighty&rvable behaviors and their reinforcement in the
learning process. This perspé@%can be valuable in addressing challenges students
encounter in Mathemati Q&e'ﬁming. One significant application of behaviorism in
Mathematics teach@%o ves employing positive reinforcement to encourage desired
behaviors a @udents. Teachers can utilize various forms of reinforcement, such as
praise re@rd , and grades, to reinforce correct responses and promote desirable behaviors.
Furt&ore, behaviorism can be harnessed to teach mathematical concepts and skills by
emphasizing repetition and practice, allowing students ample opportunities to solve

mathematical problems and tasks, thus aiding in the development of automaticity and fluency

in Mathematics. Another practical use of behaviorism in Mathematics education is the
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implementation of behavior contracts to establish clear expectations for student behavior and
offer incentives for meeting these expectations.

The researchers arrived at the conclusion that a blended approach, combining
elements of behaviorism and constructivism, could prove to be the most efficient strategy for
Mathematics education. They recommended that educators should offer students'& ance
for regular practice and repetition. Simultaneously, they should foster an env%ﬁent where
students actively engage in constructing their own comprehension of mathematical concepts
through problem-solving and exploration. Additionally, the @gﬁ:hers stressed the
significance of delivering prompt and insightful feedb %&%ey also highlighted the

advantages of leveraging technology to enrich the%@experience and offer personalized

feedback and practice opportunities.

When designing an experiment, iQs}mmal to consider the research variables that
might have an impact on the results.(@bus types of variables exist, but for most research
methods, the primary ones arexge)mdependent and dependent variables. The independent
variable serves as the ceg§ leément of the experiment, controlled and manipulated by the

researcher. In the c@&o

are the indu 'V@ deductive teaching methods. Meanwhile, the dependent variable in this

this research, the specific independent variables under scrutiny

study i %a ademic achievement of the students. Additionally, gender and class size are

considered moderating variables in relation to Mathematics.
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Chapter Three

Methodology

The research study is concerned with effects of inductive and deductive teaching
strategies on students’ achievement in Basic General Mathematics in Colleges of E(&:ation
in Oyo State. This chapter deals with Research Design, Population of the §tu &nple and

32 Research

Sampling Techniques, Description of the Research Instruments, Val@

Instruments, Reliability of the research Instrument, Data collection Data analysis.

S
3.1 Research Design %
&>

The research design that was used for this study is :uz@érimental design to examine the

effect of inductive and deductive teaching strategics on students’ achievement in Basic
General Mathematics in Colleges of Educ@v o State. The study was make use of 3 x2
x 2 factorial design. This design is c%gn because it allows for the determination of the

effect of each independent Varia@ the dependent variable. This is the main component of

the design. It also provida%m opportunity to determine the combined influence of the

independent Variab@%‘%ependent variable.

QQ
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Table 3.1: Factorial Design

1

GROUP PRE TREATMENT

2

POST-TEST CLASS SIZE GENDER

E: O X
E»> O3 X2
E; Os X3

02 Large Female

Small :i\%de
O4 Large « Qg) Female
>

Smal Male

Os x@g Female
QQ’} Small Male

Source: Field work 2023

Where

Q’Q

E: represents Experimental Group 1 (Ind@iv}Teaching Strategy)

E> represents Experimental Group

uctive Teaching Strategy)

E; represents Experimental GM (Conventional Teaching Strategy)

O1 represents Pre-test sc %('}Nroup 1

Os represents Pre—t@ore of Group 2

Os represen @est score of control Group

(0)} rilﬁms Post-test score of Group 1

O4 represents Post-test score of Group 2

O¢ represents Post-test score of control Group

X 1=Treatment 1 (Inductive Teaching Strategy)

X 2=Treatment 2 (Deductive Teaching Strategy)
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X3 =Treatment 3(Conventional Teaching Strategy)
Independent variables include

¢ Independent variables of three levels
» Inductive teaching strategy

» Deductive teaching strategy

» Conventional teaching strategy

Dependent variables include 3

» Students’ academic achievement in Basic General Math @ %

Moderating variables include

** Gender at two levels @

> Male \‘%
> Female §J

+» Class size at two levels %

> Small

.3
» Larg Q'Q

N
QQ%Q
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Table 3.2: Schematic Representation of the (3 x 2 x 2) Factorial Matrix

Treatment Class Size Gender

' ' Large Female . %
Inductive Teaching Strategy (X1) \

&
Small ‘%30
Deductive Teaching Strategy (X2) Large Female
. \%w
S@%\ Male
L Female
Conventional Teaching Strategy (X3) Q '®

. Small Male
@é )

The schematic representation of the (3@k 2) factorial matrix for the study is shown above
3.2 Population of the Sﬁn

The populatijr the study comprises of three thousand, six hundred and sixty three

(3663) ye Students in the government Colleges of Education in Oyo State: four
hund @1 seven (407) Year Two students in Oyo State College of Education, Lanlate;
Tw&usand and fifty-six (2056) year two students in Federal College of
Education(Special), Oyo and one thousand two hundred(1200) students in Emmanuel

Alayande College of Education, Oyo.
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Table 3.3: Population of year two students

S/N College of Education Level Population

1 Emmanuel Alayande Colleges of 200 1,200
Education, Oyo

2 Federal College of Education 200 2,056 &
(special), Akinmorin, Oyo . Qg)

3 Oyo State College of Education, 200 %\
Lanlate, Oyo State . @ N
TOTAL A 3,663

Q \

Source: Field work 2023 QQ)\

3.3 Sample and Sampling Techniques Q@
hiiique

The study adopted a purposive sampling tec of three intact class of non-science
Year Two students of Early Childhood %\)}éhool and Adult and non-formal education
students from school of Education o@ande College of Education, Oyo, Federal College
of Education (Special), Oyo an&})) tate College of Education, Lanlate, Oyo. There are six
(6) Schools in all Colle Bducation (School of Art &Social Science, School of Early
Childhood Care, Sc@% ducation, School of Languages, School of Science and School of
Vocational @Nnical Education). The total number of Year Two students of School of
Educatio@n Early Childhood Care from the three Colleges of Education who is
participated in the study is two hundred and thirty-five (235). One hundred and nine (109)
students from Federal College of Education (Special), Oyo, sixty (60) students from Oyo

State College of Education, Lanlate and sixty six (66) students from Emmanuel Alayande

College of Education ,Oyo.
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Table 3.4: Sample of year two students

S/N College of Education Level Population Sample

1  Emmanuel Alayande Colleges 200 1200 66
of Education, Oyo .

2 Federal College of Education 200 2,056 109&
(Special), Akinmorin, Oyo Q)

3 Oyo  State College of 200 407 ‘@0:

Education, Lanlate, Oyo State
Y . xA "

TOTAL 3,663C‘\\‘ ¢ 235

A d

Source: Field work 2023 QQ)
D

34 Description of the Research Instruments Q

The instruments used in this research work were:

1)  Lesson Plan prepared by the @her and

i1)  Basic Mathematics Achip&"%ent Test (BMAT).

1. Lesson Plan: The lesson plan Wag developed by the investigator and specifically designed
to align with the content %%asic General Mathematics II curriculum, as outlined in the
second-semester co@e)%r 100-level students. The topic selected for this plan is "Expansion
and Factorizati Algebraic Expressions." Three separate lesson plans were created: one
for tﬁ@rimemal group I, another for experimental group II, and a third for the control
group. These lesson plans were employed as instructional tools, and you can find them in
Appendix II, III, and IV.

ii. Basic Mathematics Achievement Test (BMAT): The BMAT was derived from previously

administered 100-level examination questions. It comprehensively covers all subtopics
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related to the expansion and factorization of algebraic expressions. The Basic Mathematics
Achievement Test (BMAT) consists of a set of 25 multiple-choice questions, each offering
five answer choices labeled from A to E. Detailed question examples can be found in
Appendix V.

3.5  Validity of Research Instruments ‘ \(b"

The face and content validity of the research instruments, wa@ by the
researcher’s supervisor and two experts in the Department of Scf%e\liducation. All
corrections and modifications were effected before the final draffs@)o?oduced.

3.6  Reliability of the Research Instruments i Qh}%

A pilot survey of Twenty (20) Year HQ@S were chosen from School of

t
Languages at Emmanuel Alayande Colleges of%iu
0

reliability of the instruments and was car@

partake in the main study. Kuder—@ﬂson formula (KR-20) was used to calculate the

tion, Oyo was used to determine the

the sample of the population who did not

reliability of the instrument (Bmzx))vith reliability value of 0.89.
3.7 Method of Data tion

Prior to the@gencement of the research, a letter of introduction was collected
from the D @ent of Science Education, Lead City University, Ibadan to secure the
consent (@Ie ds of the various institutions. The researcher administered and conducted the
Basic Mathematics Achievement Test (BMAT) with the help of two (2) trained research
assistances both before and after the treatments. A total of nine (9) weeks was used to
conduct the study. The first one (1) week was used for pre-test; the second stage of seven (7)

weeks was used for lectures. The third stage of two (2) weeks was used for post-test. This
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was paper and pencil tests. The post-test results were obtained after the treatment, students
from Emmanuel Alayande College of Education (Experimental groupl), Oyo were exposed
to inductive teaching strategy, while the students of Federal College of Education (Special)
(Experimental group 2), Oyo were exposed to deductive teaching strategy and Oyo State
College of Education Lanlate was only exposed to the regular conventional teachiflg@ategy.

The table of specification for Basic Mathematics Achievement Test (BM.A'@%JS used for

. %'\
N
3.8  Method of Data Analysis @&

Analysis of Co-variance (ANCOVA) was %@alym the collected data. The data

assessment, both before and after the treatment. see Appendix II.

was tabulated and analyzed under the following headings: (i) Analysis of mean achievement

scores of control group and experimen@up for pre-test data (ii) Analysis of mean

achievement scores of control group Q-léﬂ%{perimental group for post-test data.

Q
Out of six categories o&nitive domain which aims at the development of mental
skills and the acq 'si@) knowledge of the individual, which include knowledge,
comprehension, it‘ation, analysis, synthesis and evaluation, the items in Basic
Mathematﬁ:%?evement Test (BMAT) was based on three cognitive levels which are
Kno ﬂ% Comprehension and Application. This measure the dependent variable, that is,

Students’ Academic Achievement in Basic General Mathematics. The table of specification

for Basic Mathematics Achievement Test (BMAT) is presented in Appendix VI.
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Endnote

1. List of Colleges of Education in Oyo State, https://samphina.com.ng/federalstate-
private-colleges-education-oyo-state/

&

%\%
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Chapter Four

Results and Discussion of Findings

4.1 Demographic Data Analysis

This chapter is based on presentation and analysis of data of the results. It also
includes discussion of findings. The analysis is in line with the research obj@(h‘s and
hypothesis generated for the study. The study focused on students of Ea l'y@ood Care
School and Adult and non-formal education students from school of E‘(ﬁon of Alayande
College of Education, Oyo, Federal College of Education (Spg@ayo and Oyo State
College of Education, Lanlate, Oyo offering Basic Genera@(@%ematics course. The total
number of Year Two students of school of Educatio%&%arly Childhood Care from the
three Colleges of Education is two hundred and thitty-five (235). One hundred and nine (109)
from Federal College of Education (Speci ],YQQ%, sixty (60) from Oyo State College of
Education, Lanlate and sixty six (66) fg manuel Alayande College of Education, Oyo.
The moderating variables include @r at two levels (Male and Female); and class size at
two levels (Small and Largm data were analyzed with different descriptive and
inferential statistical me ?ng the Statistical Package for Social Science (SPSS) IBM
Version 26.0 in (‘)r\)@ analyse data collected and test the hypotheses formulated for the
Q
4.2 Presentation of Data

S

4.2.1 ;esearch Question

1. What are the frequency distribution of students’ achievements for pre-test and

study.

post-test in Basic Mathematics Achievement Test (BMAT)?
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The frequency distribution of students’ achievements in Basic Mathematics

Achievement Test for pre-test and post-test are presented below:

Table 4.1: Basic Mathematics Achievement Test (Pre-Test score) at Emmanuel Alayande

College of Education, Oyo

o-\(b
Total Percenta%\"
Score (Out of 25) Male Female Et‘)@o

2 2 2 4

3 3 3 6« X\ 79.09
4 2 6 8 &C} 12.12
5 4 2 . QQ) 9.09
6 2 6 Q\% 12.12
7 I 3 Q 4 6.06
8 1 4.0 % 5 7.58
o
9 1 6 9.09
10 3 (b:é' 6 9.09
1 2 \)QJ 4 6 9.09
12 0.4 3 3 4.55
17 'Q 3 3 4.55
19 C)q 0 I 1.52
W
\Y .
Total (\V 21 44 66 100.00

Sou@(esearcher Field Work 2023

The data collected from Emmanuel Alayande College of Education, Oyo, for pre-test
score of Year 2 students on Basic General Mathematics. Out of sixty-six students, four (4)
students scored 2 marks , two (2) female and two (2) male during the pre-test representing

6.06 %; six (6) scored 3 marks, three (3) female and three (3) male during the pre-test
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representing 9.09 %; eight (8) students scored four (4) marks, six (6) female and two (2) male
representing 12.12%; six (6) students scored 5 marks, two (2) female, four (4) representing
9.09%; eight (8) students scored 6 marks, six (6) female, two (2) male representing 12.12%;
four (4) students scored 7marks, three (3) female and one (1) male representing 6.06%; five (5)
students scored 8 marks, four (4) female and one (1) male representing 7.58%; six (¢) students
scored 9 marks, five (5) female and one (1) male representing 9.09%; six(6) st@ score 10
marks, three (3) female and three (3) male representing 9.09%; six ‘@%ts scored 11
marks, four (4) female and two (2) male representing 9.09%; three (3) students scored 12
marks which were female students representing 4.55%; three .‘;ﬁu znts scored 17 marks
which also were female students representing 4.55% an @Hy one (1) student scored 19

marks which was a male student representing I.SZ@m in the table above.

=
O
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Table 4.2: Basic Mathematics Achievement Test (Pre-Test score) at Federal College of
Education (Special), Oyo

Score (Out of 25) Male Female Total Percentage
(%)
0 1 0 1 0.92
1 2 1 3 . 2\9
2 0 I | Q’i@ 2
3 4 6 10 ‘\ 9.97
4 5 4 9 %k 8.26
5 2 8 . y@’» 9.17
6 8 10 &Cé\s 16.51
7 7 15 . QQ) 22 20.18
8 3 11 'Q\ 14 12.84
9 5 Q 6 5.50
10 1 ‘\\% 4 3.67
11 1 QJ 2 3 2.75
12 0 ‘&6 3 3 2.75
13 a\;(J 1 4 3.67
15 1 0 1 0.92
QA
Total 66 109 100.00

A(\Qh

Source: Researche@ﬁ Work 2023

The data col ®om Federal College of Education (Special), Oyo, for pre-test score of Year
2 stud t@n asic General Mathematics. Out of One hundred and nine (109) students. One (1)
stud&ored 0 mark which was male student representing 0.92%; three (3) students scored 1
mark, two (2) male and one (1) female representing 2.75%; One (1) student scored 2 marks,
which was a female student representing 0.92%; ten (10) students scored 3 marks, four (4)

male and six (6) female representing 9.17%; nine (9) students scored 4 marks. five (5) male
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and four (4) female students representing 8.26%, ten (10) students scored 5 marks, two (2)
male and eight (8) female students representing 9.17%; eighteen (18) students scored 6 marks.
eight males and ten (10) females students representing 16.51%; twenty-two (22) students
scored 7 marks, seven (7) male and fifteen (15) female representing 20.18%; fourteen (14)
students scored 8 marks. three (3) male and eleven (11) female students represen'ti@l%%;
six (6) students scored 9 marks, five (5) male and one (1) female represen‘tir@%; four (4)
students scored 10 marks, one (1) male and three (3) female student representing 2.75%; three
(3) students scored 12 marks which were female students represé@? 5%; four (4) students
scored 13 marks, three (3) male and one (1) female reprz@ng 3.67%; and finally, one (1)
student scored 15 marks which was a male stude%e@ nting 0.92% as shown in the table

above.

&
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Table 4.3: Basic Mathematics Achievement Test (Pre-Test score) at Oyo State College
of Education, Lanlate, Oyo State

Score (Out of 25) Male Female Total Percentage (%)
2 2 0 2 3.33
3 2 3 5 8.33
4 3 6 9 15.00 -«
5 4 6 10 16.67 Q’)&\
6 3 4 7 1 6&%
7 4 5 9 15.0
8 1 3 4 . 6&.67
9 2 3 5 &%\ 8.33
10 2 5 J QQ) 11.67
12 0 2 \ 3.33

Total 23 37 A‘ 60 100.00

Source: Researcher’s Fieldwork 2023 N \\JW

The data collected from Oyo S%, College of Education, Lanlate for Pre-test score on
Basic Mathematics Achievem@kt for Year two students of Oyo State of College of
Education, Lanlate. Out of xi%yog@) students, two (2) students scored 2 marks which was male
student representin%ve (5) students scored 3 marks, two (2) male and three (3) female
representing 8. » nine (9) students scored 4 marks, three (3) male and six (6) female
representi& .00%, ten (10) students scored 5 marks, four (4) male and six (6) female
repre ng 16.67%; seven (7) students scored 6 marks, three (3) male and four (4) female
representing 11.67%; nine (9) students scored 7 marks, four (4) male and five (5) female
representing 15.00%; four (4) student scored 8 marks one (1) male and three (3) female
representing 6.67%; five (5) students scored 9 marks, two (2) male and three (3) female

representing 8.33%; seven (7) students scored 10 marks. two (2) male five (5) female
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representing 11.67%; and finally two (2) students scored 12 marks which were female

representing 3.33% as shown in the table above.

&

%\%
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Table 4.4: Basic Mathematics Achievement Test (Post-Test Score) at Emmanuel
Alayande College of Education

Score (Out of 25) Male Female Total  Percentage (%)
3 1 2 3 4.55
4 2 3 5 7.58
5 3 6 9 13.64 .
6 1 6 7 10.61 Q‘S\
7 3 6 8 13: 4\%
8 1 6 7 10:
9 2 2 4 . \ 6.06
10 0 2 2 &%\ 3.03
11 2 2 . QQ) 6.06
12 2 1 @v 4.55
13 2 2 Q 4 6.06
14 1 @ 3 4.55
15 1 i) 2 3.03
17 1 1 2 3.03
19 0 \)QJ% 1 1 1.52
21 .OQ o 1 1 1.52
Total p) 44 66 100

/«(\Q

Source: Researchekgy‘i;ld’vvork 2023

Th Qst score of Year 2 students of Emmanuel Alayande College of Education,
Oyo@@tate on Basic General Mathematics. Out of sixty-six (66) students, three (3)
students scored 3 marks, one (1) male and two (2) female during the Post-test representing
4.55%; five (5) students scored 4 marks, two (2) male and three (3) female representing 7.58%;
nine (9) students scored 5 marks, three (3) male and six (6) female representing 13.64%; seven

(7) students scored 6 marks, one (1) male and six (6) female representing10.61%; nine (9)
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students scored 7 marks, three (3) male and six (6) female during post-test representing 13.64%;
seven (7) students scored 8 marks, one (1) male and six (6) female representing 10.61% ; four
(4) students scored 9 marks , two (2) male and two (2) female during the post test representing
6.06% ; two (2) students scored 10 marks which were female students representing 3.03% ;
four (4) students scored 11 marks, two (2) male and two (2) female representing 6@ ; three
(3) students scored 12 marks, two (2) male and one (1) female representing“4*$5%,; four (4)
students scored 13 marks ,two (2) male and two (2) female represent .06% ; three (3)
students scored 14 marks ,one (1) male and two (2) female® @fﬁting 4.55%; two (2)
students scored 15 marks, one (1) male and one(1) female r@senting 3.03%, two (2) student
scored 17 marks, one(1) male and one (1) female r r@mg 3.03% ; one (1) student scored
19 marks, which was a female representing 1 529 ﬁﬁnally one (1) student scored 21 marks,

which was a female representing 1.52% sh n in the table above.
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Table 4.5: Basic Mathematics Achievement Test (Post-Test Score) at Federal College of
Education (Special), Oyo

Score (Out of 25) Male Female Total Percentage (%)
4 4 1 5 4.59
5 3 4 7 6.42
6 2 2 4 3.6%
7 2 5 7 6@6
8 5 7 12 ‘\9{91
9 3 7 10 9.17
10 2 12 .14&'\ 12.84
11 3 3 &Cé\ 5.50
12 5 14 . QQ) 19 17.43
13 2 6@ 4 3.67
14 3 4 3.67
15 3 N \% 4 7 6.42
16 4 .6@\ 2 6 5.50
17 0 2 1.83
20 \éb' 2 2 1.83

Total Q) o 743 66 109 100.00
Source: Researcher’s @v rk 2023
The post tes collected from Federal College of Education (Special), Oyo, Out of

One hundra%gine (109) of the Year two students, five (5) students scored 4 marks, four

4) %%d one (1) female during the post test representing 4.59%; Seven (7) students

scored 5 mark, three (3) male and four (4) female, during the post text representing 6.42%;
Four (4) students scored 6 marks two (2) male and two (2) female representing 3.67%;
Seven (7) students scored 7 marks, two (2) male and five (5) female representing 6.42%,

twelve (12) students Scored 8 marks five (5) male and Seven (7) female representing 11.01%;
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ten (10) students scored 9 marks three (3) male and Seven (7) female representing 9.17%;
fourteen (14) students scored 10 marks, two (2) male and twelve (12) female representing
12.84%; six (6) students scored 11 marks, three (3) male and three (3) female represent
5.50%; nineteen (19) students scored 12 marks, five (5) male and fourteen (14) female
representing 17.43%; four (4) students scored 13 marks, two (2) male and two'@emale
students representing 3.67%; four (4) students scored 14 marks, three (3 m%!}d one (1)
female representing 3.67%; Seven (7) students scored 15 marks, three‘($rhe and four (4)
female representing 6.42%; Six (6) students scored 16 marks, @54'3 male and two (2)
female representing 5.50%; two (2) students scored 17 mar ich were male representing
1.83%; and finally two (2) students scored 20 ma%v@y were female representing 1.83%

=
O

as shown in the table above.
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Table 4.6: Basic Mathematics Achievement Test (Post-Test Score) at Oyo State College

of Education, Lanlate, Oyo State

Score (Out of 25) Male Female Total Percentage (%)
3 1 0 1 1.67
4 2 2 4 . {@
5 3 1 4 . Q')&é.m
6 1 2 3 ‘%\Q@ 5.00
7 2 0 2 3.33
8 5 1 . »@" 10.00
9 2 3 &C& 8.33
10 5 6 QQ) 11 18.33
12 0 %'Q\ 12 20.00
13 2 2 3.33
14 0 Q@p 6 10.00
15 0 4 4 6.67
Total 203%,\" 37 60 100

Source: Researcher’s Fieldwork 2023

The post-test scor: 1&cted from Oyo State college of Education, Lanlate. Out of
Sixty (60) studentsf oné~l)’student scored 3 marks which was a male representing 1.67%;

four (4) s%n@@ored 4 marks, two (2) male and two (2) female during the post-test
26

represent'@

represénting 6.67%; three (3) students scored 6 marks, one (1) male and two (2) female

7%; four (4) students scored 5 marks three (3) male and one (1) female

representing 5.00%; two (2) students scored 7 marks, two (2) students which were male
students representing 3.33%; six (6) students scored 8 marks, five (5) male and one (1)
female representing 10.00%; five (5) students scored 9 marks, two male and three (3) female

representing 8.33%; eleven (11) students scored 10 marks. five (5) male and Six (6) female
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representing 18.33%; twelve students (12) scored 12 marks which were female representing
20.00%; two (2) students scored 13 marks which were male students representing 3.33%; six
(6) students scored 14 marks which were female students representing 10.00%, and finally,

four (4) students scored 15 marks of which were female representing 6.67% as shown in the

&

The tables above show the performance of the students in a@gathematics

table above.

Achievement Test (BMAT) conducted in the three (3) selected Coll@§ of”Education in Oyo
State for pre-test and post-test results. The result revealed that t]%’%ﬁ e students performed

better than the male students.

4.2.2 Hypotheses Q

The following hypotheses was test 3@5 level of significance

Hol: There will be no significant main %ﬂt of:

i.  Inductive tea@@trategy

il. Deductn%aﬁhmg strategy

@)&%al teaching strategy
Q students’ academic achievement in Basic General Mathematics in
Colleges of Education in Oyo State.
Qrpothesm 1 is also re-written in this form: There will be no significant main effect
of treatment (Inductive teaching strategy, Deductive teaching strategy and Conventional
teaching strategy) on students’ academic achievement in Basic General Mathematics in

Colleges of Education in Oyo State.
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Table 4.7 : Analysis of covariance showing The Main Effect of Treatment (Inductive

Teaching Strategy, Deductive Teaching Strategy and Conventional Teaching

Strategy ) Tests of Between-Subjects Effects

Source Type III Sum of Squares  df Mean Square F Sig.
Corrected

Model 2884.785? 3 961.595 574.187 0.000
Intercept 161.726 1 161.726 96.570 0.000
Pre-test 2757.851 1 2757.851 1646.765 0.000
Treatment 301.201 2 150.600 89.926 0.000
Error 386.858 231 1.675

Total 25548.000 235

Corrected Total 3271.643 234

a. R Squared = 0.882 (Adjusted R Squared = 0.880)

\)V

From table 4.7, it was found that there\& a significant main effect of treatment on

students’ academic achievement in 1@neral Mathematics in Colleges of Education

(Fe23y = 89.93; p < 0.05). Ther@; the R?>= 0.882 which implies that 88.2% of the

variance (in dependent Varlj&u accounted for by the treatment, the null hypothesis 1 is

rejected. To explore th

estimated mean tg&eatment was carried and the result is presented in Table 4.8.

QQ%Q
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Table 4.8: Estimated Marginal Means for Treatment

95% Confidence Interval

Treatment Mean Std. Error Lower Bound Upper Bound
Inductive Teaching Strategy ~ 7.9172 0.160 7.602 8.233
Deductive Teaching Strategy 10,5322 0.124 10.288 10.776

Control Group (convectional
10.2912 0.168 9.961 10.621

teaching strategy)

a. Covariates appearing in the model are evaluated at the following values: pre-test =

6.7915.

The estimated marginal mean in Table ﬁ ows that the students exposed to
deductive teaching strategy had the hlg est mic achievement in BMAT with mean
score of 10.53, followed by those ex@ to control group with value of 10.29 while those

exposed to inductive teaching sﬁ& had the lowest value of 7.92.

'3
Hy2: There will be n s'@@t main effect of’
1. \\G%Tder
‘% Class size

QQ on students’ academic achievement in Basic General Mathematics in
Colleges of Education in Oyo State.
1 There will be no significant effect of Gender on students’ academic achievement in Basic

General Mathematics in Colleges of Education in Oyo State.
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Table 4.9: Analysis of Covariance showing Effect of Gender on Students’ Academic
Achievement in Basic General Mathematics in Colleges of Education in Oyo State

Type III Sum of

Source Squares df Mean Square F Sig.
Corrected Model 65 600 2 1291.800 435580  0.000
Intercept 251.848 1 251.848 84.920 0.000
Pre-test 2565.249 1 2565.249 864.972 0.000
Gender .016 1 .016 28.005 0.942
Error 688.043 232 2.966
Total 25548.000 235
Corrected Total 1271.643 34

a. R Squared =0.790 (Adjusted R Squared = 0.788)

In line with the hypothesis 2.i in Table 4.9%w, ich says there will be no significant

effect of gender on students’ academic .oi@wnt in Basic General Mathematics. It

showed that there is no significant ef%o gender on students’ academic achievement in

basic general Mathematics (Eg;231 28.01; p > 0.05) that is, p-value was 0.942. The

R?=0.790 which implies tha&%’@ of the variance is accounted for by the dependent variable

(student’s academch)%V%nent). Therefore, the null hypothesis 2.1 is not rejected. The

estimated Maig%kmean for gender is shown in Table 4.10.
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Table 4.10: Estimated Marginal Means for Gender

95% Confidence Interval

Mean Std. Error Lower Bound Upper Bound

9.7382 116 9.510 9.967

a. Covariates appearing in the model are evaluated at the following values: pre-test =
6.7915.

The estimated marginal mean Table 4.10 shows that Gender Q‘EféCtS on students’

academic achievement in Basic General Mathematics with me@re of 9.74 which is in
agreement with Test of between subject effect Table. * &

ii: There will be no significant effect of Class si%%udents’ academic achievement in

Basic General Mathematics in Collefj@‘%ycation in Oyo State.
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Table 4.11: Analysis of Covariance showing the Effect of Class Size on Students’
Academic Achievement in Basic General Mathematics in Colleges of Education in Oyo
State

Type I Sum of

Source Squares df Mean Square F Sig.
Corrected

2710.5212 2 1355.260 560.342 0.000
Model
Intercept 249.087 1 249.087 102.987 0.000
Pre-test 2627.258 1 2627.258 1086.259 0.000
Class-size 126.937 1 126.937 52.483 0.000
Error 561.122 232 2.419
Total 25548.000 235

Corrected Total
3271.643 234

a. R Squared = 0.828 (Adjusted R Squared = 0.827)

Table 4.11 i:@‘% analy31s of hypothesis 2.ii, which says there will be no

significant effec lass size on students’ academic achievement in Basic General
Mathemati‘c@lleges of Education in Oyo State. It revealed that there is significant effect
f ci@ge on students’ academic achievement in Basic General Mathematics (F(1;232) =

52.48; p < 0.05). Therefore, the null hypothesis 2.ii is rejected.
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Table 4.12: Estimated Marginal Means of Class-Size

95% Confidence Interval

Mean Std. Error Lower Bound Upper Bound

9.790 0.102 9.589 9.990
N

a. Covariates appearing in the model are evaluated at the following values: pre-test =
6.7915.
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Hy3: There will be no significant interaction effects of treatment (Inductive teaching strategy,
Deductive teaching strategy) and gender on students’ academic achievement in Basic General

Mathematics in Colleges of Education in Oyo State.

Table 4.13: Analysis of Covariance showing Interaction Effects of Treatment
(Inductive teaching strategy, Deductive teaching strategy and Conventional teaching
strategy) and Gender on Students’ Academic Achievement in Basic General
Mathematics in Colleges of Education in Oyo State

Type I Sum of

Squares df Mean Square F Sig.
Corrected Model 2997.857° 6 499.643 416.087 0.000
Intercept 163.587 1 163.587 136.230 0.000
Pre-test 2721.806 1 2721.806 2266.635 0.000
Treatment 209.960 2 104.980 87.424 0.000
Gender 1.294 1 1.294 1.077 0.300
treatment *
112.675 2 56.337 46.916 0.000
gender
Error 273.785 228 1.201
Total 25548.000 235
Corrected Total 3271.643 234

a. R Squared = 0.916 (Adjusted R Squared = 0.914)

Table 4.13 shows the analysis of hypothesis 3 that there will be no significant
interaction effects of Treatment (Inductive teaching strategy and Deductive teaching strategy)
and gender on students’ academic achievement in Basic General Mathematics. There is
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significant interaction effect of treatment and gender on students’ academic achievement in

Basic General Mathematics (Fi;228) = 46.92; p< 0.05). Therefore, the null hypothesis 3 is

rejected
Table 4.14: The Estimated Marginal Means ‘ %
S\
95% Confidence Interval
Mean Std. Error Lower Bound Upper Bound
9.5892 0.077 9.437 9.740

a. Covariates appearing in the model are evaluated at the following values: pre-test =

6.7915.

The interaction effects of treatments and gender students’ academic achievement in Basic
General Mathematics when exposed to i@ve teaching strategy and deductive teaching

strategy is significant. h
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Ho4. There will be no significant interaction effect of Treatment ((Inductive teaching strategy
and Deductive teaching strategy) and Class Size on students’ academic achievement in

Basic General Mathematics in Colleges of Education in Oyo State.

Table 4.13: Analysis of Covariance showing Interaction Effects of Treatment
(Inductive teaching strategy, Deductive teaching strategy and Conventional teaching
strategy) and Class-Size on Students’ Academic Achievement in Basic General
Mathematics in Colleges of Education in Oyo State

Type III Sum of

Source Squares df Mean Square F Sig.
Corrected Model 2884.785? 3 961.595 574.187  0.000
Intercept 179.547 1 179.547 107.211 0.000
Pre-test 2757.851 1 2757.851 1646.765  0.000
Treatment 174.264 1 174.264 104.057  0.000
Class-size 0.000 0
treatment * class-size 0.000 0
Error 386.858 231 1.675
Total 25548.000 235
Corrected Total 3271.643 234

a. R Squared =0.882 (Adjusted R Squared = 0.880)
Based on the information given by the ANCOVA table 4.15 which shows the Analysis
of hypothesis 4 that there will be no significant interaction effects of Treatment (Inductive
teaching strategy, and Deductive Teaching Strategy) and class size on students’ academic

achievement in Basic General Mathematics. There is no significant interaction effect of
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treatment and class size on students’ academic achievement in Basic General Mathematics
because of inconclusive result represented as dot(“.”). Therefore, the null hypothesis is not

rejected.

Table 4.16: The Estimated Marginal Means

95% Confidence Interval . (b‘
Mean Std. Error Lower Bound Upper Bounsé
AN
9.580%P 0.087 9.408 yY

a. Covariates appearing in the model are evaluated at the followmg@géﬁu: pre-test = 6.7915.

A\
&

b. Based on modified population marginal mean.

HoS: There will be no significant interaction effect of gender and class size on students’
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academic achievement in Basic General Mathematics in Colleges of Education in Oyo
State
Table 4.17: Analysis of Covariance showing Interaction Effect of Gender and Class-size

on Students’ Academic Achievement in Basic General Mathematics

"A D

Source Type III Sum of Squares df Mean Square F Sig.
Corrected

2711.688* 4 677.922 278.455 0.000
Model
Intercept 249.698 1 249.698 102.563  0.000
Pre-test 2582.962 1 2582.962 1060.945 0.000
Gender 0.049 1 0.049 0.020  0.888
Class size 125.069 1 125.069 51.372  0.000
gender * class

1.095 1 1.095 0.450  0.503

size
Error 559.955 230 2.435
Total 25548.000 235
Corrected Total 3271.643 234

a. R Squared = 0.829 (Adjusted R Squared = 0.826)

NV
Table 4.17 shows that the analysis of hypothesis 5 that there will be no significant interaction
effects of gender and class size on students’ academic achievement in Basic General
Mathematics. It revealed that there is no significant interaction effect of gender and class size

on students’ academic achievement in Basic General Mathematics (F (1; 230) =0.45; p > 0.05).
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Therefore, the null hypothesis is not rejected.

Table 4.18: Estimated Marginal Means

95% Confidence Interval

Mean Std. Error Lower Bound Upper Bound

9.7832 0.105 9.575 9.991

a. Covariates appearing in the model are evaluated at the following values: pre-test =

6.7915.

7
The interaction effect of gender and class-size on st&@%’ academic achievement in
Basic General Mathematics is not significant at ( Z\ﬁ.’)@,tl: (1;230)=0.45; p> 0.05).

Ho6: There will be no significant interaction)&t of Treatment (Inductive and deductive
Teaching Strategies), Gender and Clas Sigu\ Students’ Academic Achievement in Basic

General Mathematics in Colleges o%@mation in Oyo State.

Table 4.19: Analysis of Covariance showing interaction effect of Treatment (Inductive
and Deductive Teaching Strategy), Gender and Class Size on Students’ Academic
Achievement in Basic General Mathematics in Colleges of Education in Oyo State
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Type I Sum of

Source Squares df  Mean Square F Sig.
Corrected 2997.857* 6 499.643 416.087 0.000
Model

Intercept 181.451 1

181.451 151.107 0.000%

2721.806  2266.635 ogq'}

Pre-test 2721.806

treatment 95.630 1 95.630 79.638 ; \Qg)o

gender 0.941 1 0.941 0.784 0.377

[a—

Class- 0.000 0 L. %'\ .
size &%‘\\'
treatment 0.000

.
%

* gender

* class- QQ

size ‘%
O

Error 273.785 1.201
Total 25548.000
Corrected 3271 .@234

Total

Q1
a. R Squared = 0.916 (A@ea R Squared = 0.914)

Table 4.19 Reve Qa)t there is no significant interaction effect of treatment (Inductive and

Deductive@g Strategies), Gender and Class Size on Students‘ Academic
Achi t in Basic General Mathematics in Colleges of Education In Oyo States because

of inconclusive result represented as (.””). Therefore, the null hypothesis is not rejected.
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4.3 Discussion of Findings

With respect to research hypothesis 1 which stated that there will be no significant main
effects of Inductive teaching strategy, Deductive teaching strategy and Conventional teaching
strategy on students’ academic achievement in Basic General Mathematics in Colleges of
Education in Oyo State, result revealed that after introducing the treatment the GXK\ ental
group 2 exposed to Deductive teaching strategy (Federal College of Educatior%&cial), Oyo)
had highest academic achievement in Basic Mathematics Achievement Test'with mean score
10.53 followed by the control group (conventional teaching stra't;{% can score was 10.29

and while the other experimental group 1 that was expo&ductive teaching strategy

(Emmanuel Alayande College of Education, Oyo)%[@bwest mean score of 7.92.

The analysis revealed that Deductive, tf&ng strategy has a significant effect on

students' academic achievement in BaE'Qe‘deral Mathematics in Colleges of Education in

Oyo State as indicated by the sta@ﬁ

statistical significance of the ﬁMS (p < 0.05) suggests that the utilization of the Deductive

'\
teaching strategy in tea@ gebra in Mathematics instruction is associated with improved

analysis of ((Fep23 = 89.93; p < 0.05). The

academic achieva among students. Deductive teaching strategy is mainly used in
teaching of%ga, but certain topics in algebra may lend themselves more naturally to a
ded proach due to their reliance on established principles and logical relationships'.
There are some algebra topics that are often better suited for deductive teaching strategy:
Proofs of Algebraic Identities, Theorems and Properties of Exponents, Complex Numbers
and Operations, Properties of Functions, Logical Implications in Algebra and Matrix

Operations are often more effectively taught using a deductive teaching approach because it
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helps students understand the underlying principles and relationships that govern algebraic
concepts?. Starting with the foundational principles and leading students through the logical

steps of deduction, a deeper understanding of the subject matter can be developed.

This findings are in line with several previous studies that have demonstrated the efficacy
of deductive teaching strategy in various educational contexts (Geometry,qs)%&r'netic,
Algebra, Trigonometry)*. This study showed that when deductive m .%effectively
implemented, it can leads to improved students’ performanc ﬁengagemen‘[ in

o

Mathematics®. Deductive teaching and inductive teaching @ valuable methods

whereby they both have positive effects on the academie {&gﬂement of students in BMAT®.
It is important to strike a balance between prese@neral principles and incorporating
real-world context and active learning. Every h@ng strategy has its place, and a thoughtful

N

combination of deductive and inductive roaches can create a well-rounded learning

experience for students. Q‘)b‘

The analysis revea‘g%hqt gender has no significant effect on academic achievement
of the student in @)@%ﬂal Mathematics in Colleges of Education, Oyo State. The p
Value was gr a%‘tban significance level of 0.05 (F (2.23y=28.01; p > 0.05). The result of this
study conﬁes with the findings which revealed insignificant influence of gender on
stud@academic achievement with physical and mental issues’. However, the result of this
study is not in line with another study which fund that gender has a significant main effect on
academic performance®. Class Size has significant main effect on students’ academic
achievement. The p- value was less than the significance level (F (1232) = 54.48; p < 0.05).

The class-size is one of the factors that affect the academic achievement of students due to
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teacher inability to attend to all cases in the class. The findings are in line with several
previous studies that reported that substantial class-sizes serve as formable tool to achieving
optimal classroom integration, thereby underscoring the notice that smaller classes are more

likely to heightened academic achievement faster'. This indicates that Class size has definite

impact on academic achievements of students!®. :&\(b/
There was a noteworthy interaction effect between treatment fye teaching

strategy and Deductive teaching strategy) and gender concern% students' academic
'}
e

achievement in Basic General Mathematics. This interacti@ t was found to be

statistically significant (F(1;228) = 46.92; p< 0.05), as eviden@g;Sythe F-statistic of 46.92 with
a p-value less than 0.05. This significant intera@foect implies that the influence of
teaching strategies, specifically inductive andQ%lctive approaches, on students' academic
achievement in Basic General Mathe tigiﬁ\not consistent across different gender groups.
The effect of these teaching strat%% varies based on whether the students are male or
female. This finding sheds l'gN the subtle relationship between the teaching strategies
and gender-specific ea@gome& These findings are in line with previous studies that
reported that thqﬂi'!igniﬁcant interaction effect of treatment and gender on students’
achieveme@ result of this study however, is not in line with the findings that there was
no interaction observed between deductive and inductive teaching methods and
gender in relation to the average retention scores of students in the field of Basic Science and

Technology'?. These inconsistencies in findings may be due to variations in study design,

sample characteristics, or the specific mathematics content being taught. It underscores the
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complexity of the relationship between teaching strategies, gender, and academic

achievement and warrants further investigation to elucidate the underlying factors.

The interaction effect of treatment (inductive and deductive teaching strategies) and
class-size on students’ academic achievement in Basic General Mathematics in Colleges of

Education in Oyo state was found non-significant, as indicated by the result “do&n the

analysis output is. This suggested that there is no significant int@meen two

variables in influencing the outcome. The implications of this non-s'ﬁliﬁ ant interaction in
e

'}

the context can result to other potential factors that could be@ cing the outcome of

interest. This supports the findings of treatment has ne @%ctlon to student performance

and the class size does not appear to be a crucial fa@
There is no significant mteractlc-@ of gender and class size on students’

academic achievement in Basic Gener@athematics in Colleges of Education in Oyo State
(F 1;2300=p > 0.05). This resul%@és that gender and class size, when considered alongside
any covariates, do not appea%tq have a substantial combined effect on Students’ academic
achievement. This % the study’s conclusion, affirming that gender and Class Size

do not signif;ca@ghave an effect on Students Academic Achievement!*. The result of this

study howev

Size%udents’ academic performance.

1s not in line with the findings of significant interaction of Gender and Class

There is no significant interaction effect of treatment (Inductive, Deductive and
Convectional Teaching Strategies’), Gender and Class Size on Students’ Academic

Achievement in Basic General Mathematics in Colleges of Education in Oyo State. It
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suggests that there is no significant relationship among the three variables (Treatment, gender
and class Size) being studied. The treatment, gender and class size have no interaction effect
on students academic achievement in Basic General Mathematics. This supports the findings

of no Interaction effects of Treatment, Gender and Class Size on Students’ academic

Achievement'>. ‘ ,{b
&>

%\%

133



10.

1.

Endnotes

N. Jumayeva, G. Abdurakhmonov & S. Shopulotova, Innovations in Teaching of
Mathematics, Academic research in educational sciences, Scientific Journal Impact
Factor (SJIF), 2(1), 2021. 1142-1147, ISSN: 2181-1385 021: 5.723.

H. H. Wu & Wu, H, Algebra and geometry, American Mathematical Society,
Providence, Rhode Island, 132, 2020. . (b,

H. N. Kamau, Selected Teaching Strategies and Performance o ents in
Mathematics in Public Secondary Schools of Bahati Subcount '.@u County,
KENYA, Doctoral Dissertation, The Catholic University of &% rica, 2022
Available Online: http://ir.cuea.edu/jspui/handle/1/12153

[ } “
T. G. Campbell, J. D. Boyle & S. King, Proof and argumentg@n in K-12 Mathematics:
A review of conceptions, content, and support, rnational Journal of
Mathematical Education in Science and Technoloa ), 2020, 754-774.

K. Maass, P. Cobb, K. Kraine & D. Potari, % t ways to implement innovative
teaching approaches at scale, Educational Stu in Mathematics, 102, 2019, 303-

318.

O. Krey, What is learned about th%ﬁ Mathematics in physics while learning

physics concepts? A Mathemati itive look at physics teaching and learning,
Mathematics in Physics Educat%2019 103-123.

J. Li & W. Che, Chall ge@md coping strategies of online learning for college
students in the context of €AVID-19: A survey of Chinese universities, Sustainable
Cities and Soclety, 0%2 103958.

R. C. Chan, cogmtzve perspective on gender disparities in self-efficacy,
cQery

interest, and ions in science, technology, engineering, and Mathematics (STEM),
the Inﬂuen Cultural and Gender Norms, International Journal of STEM

Educ‘% ) 2022, 1-13.

M. N iakor & C. N. Oguejioffor, Impact of Classroom size on Academic

% ormance of Secondary School Students in Enugu local Government Are of Enugu
e, Nigeria, African Journal of educational Management, Teaching and

Entepreneurship Studies, 1 (1), 2020, 51-59.

M. Forster, A. Maur, C. Weiser & K. Winkel, Pre-class video watching fosters
achievement and knowledge retention in a flipped classroom, Computers &
Education, 179, 2022, 104399.

S. S. Imam, H. M. Adamu, & R. Haruna, Effects of Kolb’s Experiential Learning Model
and Gardner’s Multiple Intelligence Learning Model on Students’ Psychomotor

134


http://ir.cuea.edu/jspui/handle/1/12153

12.

13.

14.

15.

16.

Achievement in Electrical Installation and Maintenance Wor, Bije-bichi Journal of
Education, 17(1), 2023, 40-51.

J. Paul & F. Jefferson, 4 Comparative Analysis of Student Performance In An Online vs.
Face-to-Face Environmental Science Course from 2009 to 2016, Frontiers in
Computer Science, 1, 2019, 7.

E. E Achor, G. U. Jack & C Jack., “Towards Scaling Up Students’ Interest In Carbohydrate

Using Jigsaw, Think-Pair-Share and Coop-Coop Cooperative Strategies”, Journal, of the
International Centre for Science, Humanities & Education Research (ICSHE nal),

5(2), 2022, 1-18. QO

I. Mupfudze, & T. Mapolisa, Variables Affecting Learners' Perf‘@t Ordinary

Level in Zimbabwean Secondary Schools, Indiana Journal of Humatities and Social
Sciences, 2(2), 2021, 25-40. Available Online;
https://indianapublications.com/articles/IJHSS 2(2) 25- ‘\\'&"

40 604331ela4ba71.98905801.pdf

E. Namaziandost, & F. Cakmak, 4n account of EFL%%ﬂzers " self-efficacy and gender
in the Flipped Classroom Model. Education a “Ig rmation Technologies, 25(5),
2020, 4041-4055.

S. Park, & W. Weng, The relationshj
academic achievement and the mod.
countries. Educational Technolq’%

etween [CT-related factors and student
effect of country economic index across 39

ciety, 23(3), 2020, 1-15.

135


https://indianapublications.com/articles/IJHSS_2(2)_25-40_604331e1a4ba71.98905801.pdf
https://indianapublications.com/articles/IJHSS_2(2)_25-40_604331e1a4ba71.98905801.pdf

Chapter Five

Conclusion

This chapter deals with the Summary of Findings, Conclusion, Recommendations

based on the finding of the study, Contribution to Knowledge and Suggestion for further

research. \(b
L&
5.1 Summary of Findings \QO
'}

The findings showed the minimum and maximum score for the students of Emmanuel
Alayande College of Education, Oyo (Experimental group I), l:@w)}i:‘ollege of Education
(Special), Oyo (Experimental group II) and Oyo State Collekgé Education, Lanlate (Control
Group), Oyo State. For student of Emmanuel Ala@&ollege of Education, Oyo and Oyo
State College of Education, Lanlate, Oyo Sta\ésinimum score in the pre-test of the Basic
Mathematics Achievement Test was oiof\%, while the minimum score in pre-test of
Basic Mathematics Achievement f%&lts of Federal College of Education (Special), Oyo
was also 0 mark. The ma)ii%u}&mre for pre — test for Emmanuel Alayande College of
°

Education, Oyo was 19@

and Oyo State College-6f Education, Lanlate, Oyo State was 12 marks.

Federal College of Education (Special), Oyo was 15 marks

Th%agigniﬁcant main effect of treatment (inductive teaching strategy, Deductive
teac tegy and conventional teaching strategy) on students’ Academic Achievement in
Basic General Mathematics in Colleges of Education in Oyo State. The P-value was less than
significance level which is 0.000. (F:231) = 89.93; p < 0.05).

Gender does not have a significant main effect on the academic achievement of
students in Basic General Mathematics in Colleges of Education, Oyo State (F(2;231) = 28.01;
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p > 0.05). However, it was found that class size does have a significant main effect on
students' academic achievement (F(1,232) = 52.48; p < 0.05).

The interaction effects of treatment and gender is significant. This indicates that the
choice of teaching strategy has significant impact on academic achievement based on gender
(Fa:228) = 46.92; p < 0.05). ‘ \cbd

There is non-significant interaction effect between treatment (inductiv%d deductive
teaching strategies) and class size on students' academic achievement, in Basic General
Mathematics in Colleges of Education in Oyo State. ¢ @“

S

There is no significant interaction effect between @& and class size on students'

academic achievement in Basic General Mathemati@@lleges of Education in Oyo State.
la

This means that the combination of gender an size does not significantly impact on

students' academic performance in this co@ (1;2300=; p > 0.05).

There is non-significant inte@n effects of treatment (inductive and deductive
teaching strategies), gender aﬁl)ss size on students' academic achievement in Basic

General Mathematics in es of Education in Oyo State.

>

QQ
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5.2 Conclusion

The research reached the following conclusion about the study based on the collected
data, analyzed data, discussion, interactive review and finding.

This study was carried out as one of such efforts to improved students’ performance
in Basic General Mathematics in Colleges of Education, thus improving students".@demic
achievement in Mathematics. To achieve this, the study determined the Eff% Inductive
and Deductive Teaching Strategies on Students’ Academic Achieveme 1\Basic General
Mathematics in Colleges of Education in Oyo State. The two teép@s?rategies were found
to be effective. However, the deductive teaching stratx@% found more effective in
students’ academic achievement for treating Alge%@pt.

5.3  Recommendations
Based on the findings discussion and c@%&on drawn from this research, the following
recommendations were made: '6
>
i.  Teachers should emploNe)use of Deductive and Conventional Teaching Strategies
in teaching Basic@fr'ﬁl Mathematics especially at the Colleges of Education in

Oyo State. C)Q

ii.  Scho @nagement and teachers should device a means of grouping students to

si@l and Manageable groups for effective teaching and learning of Basic General
Qathematics at the Colleges of Education in Oyo State.

iii.  Male and Female gender should be encouraged and assisted for better achievement in

Basic General Mathematics at the Colleges of Education in Oyo State.
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1v.

Vi.

Vil.

Teachers and School Administrators should work together to address the challenges
posed by class size and ensure that resources are allocated effectively to support
students learning, this might include the use of teaching assistants or other support
staff to manage larger classes.

Teachers should be mindful of the significant interaction effect betwee'n\%ching
strategies (Inductive and Deductive) and gender on academic achQ%thent. This
suggests that teachers may need to tailor their teaching methods\to ‘suit the diverse
learning needs of male and female students. It’s impd mﬁfoster an inclusive
learning environment that accommodates various lxr@g styles.

Teachers and school administrators should o@ﬁgether to address the challenges
posed by class size and ensure that res & are allocated effectively to support

student learning. This might include use of teaching assistants or other support
staff to manage larger classes(b"%

Regular assessment arwnitoring of students’ academic performance can help
identify areas w &ciﬁc groups (e.g., male or female students) may need

additional suppott. This can guide targeted interventions to improve overall

ach%@s

QQ
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5.4

2\

Contribution to Knowledge
Conceptual Contribution
Conceptually, this study has enhanced the conceptual definitions of the

following terms, such as the "effect of teaching strategy," "students' academic
achievement," and "Basic General Mathematics." ‘ \(b'
Theoretical Contribution . Qg)&

In contrast to previous studies that have supported\thé link between
independent variables (Inductive teaching strategy and D, &\% teaching strategy)
and the dependent variable (Students' academic @&evemem in Basic General
Mathematics), this study makes a theoret%c@bibution by discovering additional
theories. &

Experimental Contribution QJ)\\J

This research signiﬁ@ contributes to the growing body of evidence
supporting the effective&%Deductive teaching in Mathematics Education.
Implications for E ioh and Policy Makers

N\

Edu@ and policy makers are encouraged to consider the integration of

Ded '%reasoning into Mathematics instruction as a means to foster improved

le@ing outcomes.
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5.5

Suggested Areas for Further Research

It is essential to acknowledge the limitations of this study. The research was

conducted in Colleges of Education in Oyo State, and the findings may not be directly

generalized to other regions or educational settings. Additionally, other unexamined factors,

such as student motivation, teacher expertise, and classroom dynamics, &x@ have

influenced the results. N Qg)

Future researchers in this field should aim to address some of these limitations:

1.

4.

Multicenter Study: Conducting a broader, multicenter § %o?ﬂd provide a more

comprehensive understanding of the effects of the d@&nve teaching strategy across

diverse educational environments, such ,@ersities and polytechnics. This
N

approach would allow for further research«in varied contexts.

Long-term Effects: Exploring the %@effecm of the Deductive teaching strategy
on students' mathematical pr((fb:g\cy and retention could also be a valuable avenue
for further investigatiorws would provide insights into the lasting impact of this
teaching approac ‘%u'dents' learning outcomes.

This Study @also be conducted in other states in Nigeria with at least three

Col}%@ducation.
l\/@ ihvestigations need to be carried out on the two teaching strategies using other

aoderating variables like attitude and school location.

5.

This study can be replicated in other science subjects such as chemistry, physics and

biology.

6. It can be extended to other concepts in Mathematics not examined.
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Appendix I
Tale 1.1: Distribution Of Students’ Academic Achievement Score for Three Sessions

Between 2019-2022

Session

Colleges 2019/2020 2020/2021 2021/2022{@

No of No of No of No of No of Qgﬂo of

passed failed passed failed pas failed

1 Emmanuel 1,972 170 1,849 205 @23 183

&

College of 7.94% 90.0% 98%  88.01%  11.99%
Education, 92.06%

Oyo ( \)‘%
2 Federal 2,838 !@@' 2,377 207 2,200 272

College of 94.0% &A) 91.99% 8.01% 89% 11%

Education ,@“

Q

Alayande

(Special), Oyo

3 Oyo té\ 610 32 575 50 435 54
e of
Qucation, 95.02%  4.98% 92% 8% 88.96%  11.04%
Lanlate

Source: Department of General Studies Education from each School
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Appendix 11
Lesson Plan For Inductive Method

Name: Folasade Oluwayemisi, [yanda

Matric No: LCU/PG/002712

Q>

&

Degree in view: MSc.(Ed) Mathematics Education
Subject: Basic General Mathematics

. \%'\
Topic: Expansion and Factorizing of Algebraic Expression. @

Sub Topic: - Expansion of Special Products ’ Q

Class: N.C.EEIl QQ
S
®

Duration: One Hour Q)

Previous Knowledge: St@hﬁve been taught the expansion of Algebraic expression

Behavioural Obj thgg At the end of the lessons, students should be able to:

b Expand the special product
. Derive the square of a difference of two quantities

iii.  Derive the square of the sum of the sum of any two quantities

iv.  Derive the product of the sum and the difference of two quantities

Instructional Aid: Chart showing expansion of special products.
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1. O S. Raimi et al (2010) BASIC GENERAL MATHEMATICS II. SIBIS Ventures Lagos
pg 6-10 ISBN 978-37433-1-7
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3. M.F Macrae et al 2013 NEW GENERAL MATHEMATICS for Senior.Se%ﬁ%y School

>

1 Pearson, England, pg 58-68.

‘ |
Teaching Procedure: ) %
%\\

Introduction: The teacher introduces the lesson by writing &éﬁmple of special products on

the board: (a + b) 2= a? + 2ab + b? ,Q\
N

Step 1:- The teacher will write an example Ofﬁ pression on the board in the form of

addition of two terms and ask the studentQ)j)h\a
Students will multiply (x +y) by (x +@

(x + y)(x +y) by breaking the e&pv;(s{on into two

(x +y)(x+y),using (x + %Sn'hltiply each in the second bracket (x +y)

(x+yx+y) = x(x@gym +)
Then the braéé\r’ight hand side can now be removed.

(O DY) =X Fxy +yx+y?

its square by the method of multiplication.

=x*+2xy +y*
Example II: The teacher will write another example based on the difference of two square
quantities (x —y)> = x* - 2xy +y?

x-yrP=x-y) (x-y)
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=X(x-y)-y (x-y)
Remove the bracket, we get
X*-Xy —yx +y*
=x*-2xy +y?

Example III: The teacher gives another example on the product of the sum and thé ence

of two quantities . QS)&
x+y)x-y) =x*-y ‘%\
(X +Y)E-Y) =X(x-y) +y(x ) : ﬂ"

X?-Xy +yX -y?

2 2

)
oy Q$
Then give them a number of similar cases to solv
i) (p+a)? i) (x + 2)2 Q@
iii) (x-4)> iii) (3a — 2b)?
vi) (m+3)(m — 3) vi) (n — &
And then ask them to fin. quare in each case by the same method. Students will find the
square in case. CJQ
Step II: - Th te@ will ask the student to tell the square of each expression separately and
will put i@ ard, in the following form
Y (p+q® =p**+q’+2pq
. (x+2) =x*+4-4x
iii. (x—-4y =x*+16-8x

iv.  (3a-2bP =9a> +4b2- 12ab
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v. (Mm+3)(m-3)=m?-9
vii (m—=7)(n+7)= n*>-49

Step III: - The teacher will tell the students to observe the square of them.

Assignment: - Expand the following expression.

(i) (2x — 5y)? (i) @x + 22 (iii) (Sy + 7%)

Conclusion: ‘i I

Teachers Remark:- &%\
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Appendix 11T

Lesson Plan For Deductive Teaching Strategy
Name: Folasade Oluwayemisi [YANDA
Matric No: LCU/PG/002712 . %

Degree In View: M.(Ed) Mathematics Education

Subject: Basic General Mathematics E\QO

Topic: Expansion and Factorizing of Algebraic Expression &"

Class: NCE 11 . QQS&%
Date: Q’Q\

Duration: One Hour

Sub-Topic: Expansion of Special Products

Previous Knowledge: Students have been (augﬁ Expansion of Algebraic expansion.
Behaviour Objective: At the end of th son, students should be able to apply the formula
to solve the given related prob S.Q)

Instructional Aids: Chart sh iu% application of formula of expansion of special products.

References: %Q‘Q

1. O S. Raimi etal (2010) BASIC GENERAL MATHEMATICS II. SIBIS Ventures Lagos
pg 6-1 Q978-37433-1-7

2. @crae et al 2013 NEW GENERAL MATHEMATICS for Junior Secondary School
2 Pearson England pg 46-52.

3. M.F Macrae et al 2013 NEW GENERAL MATHEMATICS for Senior Secondary School

1 Pearson, England, pg 58-68.
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Teaching Procedure: The teacher introduced the lesson by writing an example of special
products on the board.

(a+b)*=a%>+b*+ 2ab

(a—b)*=a?+Db*-2ab

(a—b)(a+b)=2a?-b? .
Step I: The teacher will tell the students if an algebraic expression is give%&d the

expansion of special product of any two quantities, the formula is given b :

. o
(a—b) (a+b)=2a>- B2 . QQ

Step II: The teacher will expect the students to apW\nula to the same related problem.

(a+b)> =a2+b*+2ab

(a—b)> =a?>+b?-2ab

Example: Expand .

1) (x —3)? CJ@
i) (p +2q) <b§'
Q
1) (r+s) (r—s) \)

Solution: ,@ﬂ

* (x =3 QQ

Rule: (a— @ 2 -2ab

Now :Et @1 this rule to the express (x — 3)?

(x =3 x*-2(x)3)+(3)?
Simplify each term

X2- 6X +9
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*(p+29)°=p*+4q* +4qp

*(r+s)(r—s)=r>-s?

The teacher will ask the students to the problem of this type given on the board. The student
will solve them in the line with the example.

N

Inference: After solving few problems with the help of given formula, the stl@

>

that this formula holds true and can be used to solve another related problem.

(i)(3a—2by (i) (Sh+ky  (iii) (5a—2b) (5a + 2b) ) ,@
will infer

Verification: Students may verify the validity of formula by using %o'fve another problem
related with the explanation of special product and then K@ﬂ'zed this formula for use in

future. Q,Q\

Assignment: Expand 1. (5x — 6) ‘%
it. (Sy —2) (Sy Q-);\\‘
iii. (f+ g)z(b)h
Conclusion: \)Q’
onclusion:

'3

Evaluation: ®

Teacher’s Remark:

N
QQ%Q

Appendix IV
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Lesson Plan For Conventional Teaching Strategy

Name: Folasade Oluwayemisi, [yanda

Matric No: LCU/PG/002712

Degree In View: M.(Ed) Mathematics Education

Subject: Basic General Mathematics ‘ \cb'

Topic: Expansion and Factorizing of Algebraic Expression.

Sub Topic: Expansion of Special Products s )
&'\

Class: N.C.EII N \
(éfo\
S

Duration: One Hour Q
Previous Knowledge: Students have been taught &pansion of Algebraic expression

Date:

Behavioural Objectives: At the end of the @)‘i}stu ents should be able to:

1. Expand the special produg@
il. Derive the square (ﬁ&erence of two quantities
iil. Derive the s ‘%ﬁ'\the sum of the sum of any two quantities

v. Derive @B%duct of the sum and the difference of two quantities

Instructionaléi@mrt showing expansion of special products.

Refere c@

1. OQ(aimi et al (2010) BASIC GENERAL MATHEMATICS II. SIBIS Ventures Lagos
pg 6-10 ISBN 978-37433-1-7

2. M.F Macrae et al 2013 NEW GENERAL MATHEMATICS for Junior Secondary School

2 Pearson England pg 46-52.
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3. M.F Macrae et al 2013 NEW GENERAL MATHEMATICS for Senior Secondary School

1 Pearson, England, pg 58-68.

Teaching Procedure:

Introduction: The teacher introduces the lesson by writing an example of special pro%gts on

&>

Step I:- The teacher will write an example of an expression on the board%}m of additional

the board (a + b)? = a?+ 2ab + b?

of two terms and find its square by the method of multiplication « @"

(x+y)2=X2+y2+2xy Q)&%

The teacher will assume that the students have know: @cedure.
p

Example II:- The teacher will write another exa

quantities (x — y)? = x> + y?> — 2xy ( )\\‘

ased on the difference of two square

Class work %
i.  (3a—2b)> \)QJ
ii. (x+4)y %
Step II:- The teach@@e the student assignment to be submitted before the next class.
i é\‘ 5y)?

& (2x +2)

i (Sy+7x) (5y - 7x)

Appendix V

Lead City University, Ibadan
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Department of Science Education
Basic Mathematics Achievement Test (BMAT)
Dear Respondents,
The Basic Mathematics Achievement Test is drawn to assist the researcher in
determining the effects of Inductive and Deductive Teaching Strategies on thé@ems’

&te. Your

Achievement in Basic General Mathematics in Colleges of Education,.
maximum cooperation is solicited as your respond to the following quest1%s.‘
The answer provided through this test will be used main‘ly@)c?ldemic purpose and

will be kept confidentially. Thanks very much for your unde\é‘?ng and cooperation.

&

SECTION A:

Please, fill in the blank space (

1. College (b‘b'
2. Sex: Male { } emale{ }
SECTION B: Basic Mat 'c@ Achievement Test

Course Title: Basie General Mathematics 11

Topic: ":\]@ansion and Factorizing of Algebraic Expression.

Durati nQ 40 Minutes
Level: ): 200
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Instruction: ~ Answer all the questions by ticking the right option from A to E

1. Solve for x in the equation 5(x - 7) -7x =—3(4x —5)

a) 1/5
b) 5/6

2 [ ]
’ >
&

S
e) 4
2. If 5x — 3 = 4x — 7, what is the value of 6x '@.\
a. 26 &%
. QQJ
D

o S
e. -24 (bah

3. If6x +7=4x -3, what is th alqgof8x—4

a. -44 @'\

b s O
| \Q

4. Solve the equation 3(2x — 7) = 2(x — 8)
5
a. o
b. Y
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c. %
d -1

5
c. -Z

. .. 3 2 3
5.S1mphfy€+E—g

a. —

9
b. -

e. 4 \‘
7. Ex an@e xpression (3a — xy) (3a + xy)
a. 2 - x%y?
b. 9a% + x%y?
c. 9a%-xy

d. 9az+x%y
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e. 9a%-xy?

8. If x* - 5x + ¢ = (x — 8) (x + 3). Find the value of C

a. 24
b. 5
-5 °
c. {b
L &>

e. 24 “é;§§9

9. What is the coefficient of x in the expansion (2x — 3) (3x + 8) ? @.\
a. -25 QQ;&

b. -24 Q@
6

s S
e. 25 (bh

10 Find the coefficient of xy inﬁbgg(%)ansion (x —4y)(3x +2y)

a. 14 4i§x“

12 Q
R
d. ]Q

S

11. Factorize (25y? - 4)

a. (5y—-2)(5y+2)

b. 2y-5)(5y+2)
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c. (S5y—

d. (Sy+

2)(5y - 2)

2)(5y +2)

e. (5y-2)(2-5y)

12. Factorize (5d — 2e)? - 9¢?

a. (5d-
b. 5(d-
c. 5(d-
d. (5d—

e. (5d-

2¢)(3d - 3¢)
e)(5d—e)
e)(5d +¢)
3e)(3d - 3¢)

e)(3d—e)

13. Expand the expression (2x + 2)?

a. 4x>2+8x+4

b. 2x2+4x—-4

-8x+4 (bh

c. 4x?

d. 4x*-8x—4 \;b
e. 2x2+4x +4 4i§x“

14. Expand the exp@s'iy (P-9q°?

a. P2+

O
)
d. P>+

e. P?2-

"N

q
—-2pq

qQ*—2pq

9*—pq

q*+tpq
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15. Expand the expression (4x — 1)?
a. léex*—1
b. 16x*+1
c. lé6x* -8x
d. 16x*>+2
e. 4x*-1
16. Factorize y* - 4
a. (yt2)(y+2)
b (y+2)(y-2)

c. (y-I)y+2)

d (y-1)y-4)
2

e. (y-2)(y-2) O
17. Factorize 5a - 45 ‘b'%'

a 5@a+3)(a-3) \)Q)

b. 5(a+3)(a+3) ﬁ'\

c. 5@a-3)(a QJQ’Q

d 5@ @*— 3)

¢ Sy @-3)
18. Sitplify (f+ )2 + ( £ 2g)

a. 2f-2fg+ 5g

b. 2f+3fg+ 5¢*

c. S5g-2f+2fg
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d. 3fg—2f+ 5g?
e. 2f2—2fg+ 5¢g?

19. Multiply (3 + a) by ( 5 —2a)
a. 15—a—-2a?

b. 2a2—a+15 ,{b

c. a—3a+15

d. 2a*?+a+15 s N

e. 2a*-3a+15
S5

20. Find the value of 4 (3d —e) —2fwhend=2,e=4 and f
a. 2 @
b. 3 ‘%
c. 14 ( )\\‘>

d 5§ (b
Q
e. 4 \)

21. Factorize critically (4 2—-8 )/(42+162+16 )
a( — )/ Qg
@2 +)
@Q
d. Y/ (2 -
22. Factorize completely ( 2 + 2 + 2/ - ) + )

a( + 2/ 2= 7

b.( — )2/(2- 3
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c.( + )2/( 2+ 2
d( — )2/( 2+ 2

23. Factorize completely (2 + )/ (4 2+ 4 + 2

a.l/(2 + )
b.—-1/(2 + ) \
c.1/(2 - ) Q}

@
d-1/@2 - )

24.Factorize (2 +2 + 2)/(2+2 2+ 9

\,
a.( + )2/( + 2)2 &
b.( — )2/( + 22 QQ

c.( + )2 — 2?)? 4%
d( — )/ - 22 Q)\
N

25. (4+33)/(2+2%<b,
a. (2+3)/( +2) \)

b. (2-3)/( §6®

c. (2+3)/(
d. (Z—a%gg—z)

Answers

1. D
2. E

3. E
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. N 0
m > O » »

1%
11. A

12.C
13.A QQ
15:A C)\ﬁ
16. A ‘b"é'
Q<

17. A N
18.B "

S

19. A
20. A ‘%
21 AQ

23. A
24. A

25. A
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Appendix VI

Table 3.5: Table of Specification for Basic Mathematics Achievement Test (BMAT)

OBJECTIVES TOTA

SN CONTENT KNOWLE COMPREHENSION APPLICATION L OF

DDGE ~ ATEMS
Expansion of &0‘

1. Algebraic 3 3 2 Q}& 8
Expression * QO
Expansion of ‘@

2. Special 2 4 2 8

Products . %'\
Factorization &%)\\"

3. of Algebraic 1 2 1 4
Expression . 4%
Application of '®
4. Algebraic 2 1 5
Expression
’ 23X
TOTAL 8 x( N1 6 25

Source: Developed by researcher (bp
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Univariate Analysis of Variance

Between-Subjects Factors

Value Label

treatment | 1.00

2.00

3.00

Inductive
Teaching
Strategy
Deductive
Teaching
Strategy
control Group
(Lecture
method)

66

109

60

Tests of Between-Subjects Effects
Dependent Variable: post test

Type U1

Sum of Mean
Source Squares df | Square F Sig.
Corrected 2884.785*| 3| 961.595| 574.187| .000
Model
Intercept 161.726 1| 161.726 96.570| .000
pre_test 2757.851 1| 2757.851| 1646.765| .000
Treatment 301.201 2| 150.600 89.926( .000
Error 386.858 | 231 1.675
Total 25548.000| 235
Corrected Total 3271.643| 234

a. R Squared = .882 (Adjusted R Squared = .880)
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Estimated Marginal Means

1. Grand Mean
Dependent Variable: post test

95% Confidence .

Interval

Lower Upper

9.580? .087 9.408 9.752
a. Covariates appearing in the model are . \
evaluated at the following values: pre_test %\
=6.7915. &

. QQ}
A

2. treatment
Dependent Variable: post test

95% Confidence
Interval

Lower Upper
Treatment Mean |Std. Error| Bound Bound
Inductive
Teaching 7.917* .160 7.602 8.233
Strategy
Deductive
Teaching 10.532? 124 10.288 10.776
Strategy
control Group .
(Lecture method) 10.291 168 9.961 10.621

a. Covariates appearing in the model are evaluated at the
following values: pre test =6.7915.

UNIANOVA post_test BY gender WITH pre_test
/METHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
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/EMMEANS=TABLES(OVERALL) WITH(pre test=MEAN)
/CRITERIA=ALPHA(.05)
/DESIGN=pre _test gender.

Univariate Analysis of Variance

Between-Subjects Factors

Value &
Label N . Q)
Gender 1.00 |Male 88 \QO
2.00 |Female 147 ‘%
. 6'\
&
Tests of Between-Subjects Effects
Dependent Variable: post test
Type LI
Sum of Mean
Source Squares df Square F Sig.
Corrected 2583.6001 51 191,800 | 435.580| 000
Model a
Intercept 251.848 1| 251.848| 84.920( .000
pre_test 2565.249 1| 2565.249| 864.972( .000
Gender .016 1 .016 005 .942
Error 688.043| 232 2.966
Total 25548.00 35
0
Corrected Total | 3271.643 234

a.R Squargyd =.790 (Adjusted R Squared = .788)

QQ
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Estimated Marginal Means

Grand Mean
Dependent Variable: post test
95% Confidence
Interval
Lower Upper
Mean | Std. Error| Bound Bound
9.738* 116 9.510 9.967

a. Covariates appearing in the model are

evaluated at the following values: pre_test

=6.7915.

UNIANOVA post_test BY class_size WITH pre_ t

/METHOD=SSTYPE(3)

/INTERCEPT=INCLUDE

/EMMEANS=TABLES(OVERA

>

/CRITERIA=ALPHA(.05)

/DESIGN=pre_test clzﬂv%é.

L)
S 0&%1106
A\

Lﬁ{(pre_testZMEAN)

Univariate Analvs(\
X.
Between-Subjects Factors
Value
Label N
class size 1.00 |Large 109
2.00 | Small 126
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Tests of Between-Subjects Effects

Dependent Variable: post test

Type 11

Sum of Mean
Source Squares df Square F Sig. . @
Corrected 2710.521 2| 1355.260| 560.342| .000 Q')&
Model a ° QO
Intercept 249.087 1| 249.087| 102.987| .000 ;\
pre_test 2627.258 1] 2627.258| 1086.259( .000 \”
class size 126.937 1] 126.937 52.4831 .000
Error 561.122 232 2.419
Total 25548.00 735

0

Corrected Total | 3271.643 234

a. R Squared = .828 (Adjusted R Squared = .827)

Estimated Marginal Means < \)
RS

Grand Mean
Dependent Variable: post test
95% Confidence
Interval
Lower Upper
Mean |Std. Error| Bound Bound
9.7902 102 9.589 9.990

a. Covariates appearing in the model are
evaluated at the following values: pre_test
=6.7915.

UNIANOVA post_test BY treatment gender WITH pre_test
/METHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
/EMMEANS=TABLES(OVERALL) WITH(pre test=MEAN)
/CRITERIA=ALPHA(.05)
/DESIGN=pre _test treatment gender treatment*gender.
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Univariate Analysis of Variance

Between-Subjects Factors

Value Label

N

treatment 1.00

2.00

3.00

Gender 1.00
2.00

Inductive
Teaching
Strategy
Deductive
Teaching
Strategy
control
Group
(Lecture
method)
Male

Female

66
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Tests of Between-Subjects Effects

Dependent Variable: post test

Type III

Sum of Mean
Source Squares df Square F Sig.
Corrected Model 2997.857al 6| 499643| 416087 000
Intercept 163.587 1| 163.587( 136.230| .000
pre_test 2721.806 1] 2721.806| 2266.635| .000
Treatment 209.960 21 104.980 87.4241 .000
Gender 1.294 1 1.294 1.077] .300

%
treatment 112.675 2| 56337 46.916] 000
gender
Error 273.785 228 1.201
Total 25548.00 ’35
0

Corrected Total 3271.643 234

a. R Squared = .916 (Adjusted R Squared =.914)

Estimated Marginal Means

Grand Mean
Dependent Variable: post test
95% Confidence
Interval
Lower Upper
Mean |Std. Error| Bound Bound
9.589* .077 9.437 9.740

a. Covariates appearing in the model are
evaluated at the following values: pre_test

=6.7915.

UNIANOVA post_test BY treatment class_size WITH pre_test
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/METHOD=SSTYPE(3)

/INTERCEPT=INCLUDE

JEMMEANS=TABLES(OVERALL) WITH(pre_test=MEAN)

/CRITERIA=ALPHA(.05)

/DESIGN=pre _test treatment class_size treatment*class_size. . cb'

Univariate Analyvsis of Variance

Between-Subjects Factors

Value
Label

treatment 1.00

2.00

3.00

class size 1.00
2.00

Inductive
Teaching
Strategy
Deductiv
e
Teaching
Strategy
control
Group
(Lecture
method)
Large
Small

66

109

0

"4

60

109
126

N

QQ
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Tests of Between-Subjects Effects
Dependent Variable: post test

Type 111
Sum of Mean
Source Squares df Square F Sig.
Model | 2884.
Corrected Model | 2884783) 3| g4} 505| 574.187| 000
Intercept 179.547 1| 179.547| 107.211( .000
pre_test 2757.851 1| 2757.851 | 1646.765| .000
treatment 174.264 1| 174.264( 104.057| .000
class size .000 0
%
treatme‘nt 000 0
class size
Error 386.858| 231 1.675
T .
otal 25548.00 135
0
Corrected Total | 3271.643 234

a. R Squared = .882 (Adjusted R Squared = .880)
Estimated Marginal Means

>

~
Grand Mean
Dependent Variable: post test
95% Confidence
Interval
Lower Upper
Mean |Std. Error| Bound Bound
9.580%> .087 9.408 9.752

< a. Covariates appearing in the model are

evaluated at the following values: pre_test

=6.7915.

b. Based on modified population marginal

mean.
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Tests of Between-Subjects Effects

Dependent Variable

Type III Sum
Source of Squares
Corrected Model 2997.857%
Intercept 181.451
pre_test 2721.806
treatment 95.630
gender 0.941
class_size 0.000
treatment * gender 110.711
treatment * 0.000
class_size
gender * 0.000
class size
treatment * gender 0.000
* class size
Error 273.785
Total 25548.000
Corrected Total 3271.643

df Mean Square

228
235
234

499.643
181.451
2721.806
95.630
0.941

110.711

1.201

F
416.087
151.107

2266.635
79.638
0.784

92.197

Sig.
0.000
0.000
0.000 |
0.000
0.377

0.000

R Squared = .916 (Adjusted R Squaé(ibQM)
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