Chapter One

Introduction

1.1 Background to the Study

Word problem is a Mathematical question or exercise written in a sentence, story and
picture to be interpreted into figure or number. Word problem helps students begin to
understand that Mathematics is not just about numbers on a page b Qvay of
representing relationship in the world. Word problems are typically ﬁ@s complex,
scholastically presented, issue-based descriptions that in\@e application of
Mathematical concepts to resolve queries or questions a from a given situation.
These problems differ distinctly from traditional ari@&: exercises conveyed through
written or oral formats such as 4 + 5 and %& real-world issues encountered in
everyday life. While the latter categ w problems can also be addressed using

NS
Mathematical techniques, their &féﬁulation often lacks clarity regarding specific
question(s), relevant nuﬁ@% information, appropriate mathematical operations,
N\
acceptable solutions }bther crucial details!.
3

By contrast, \@o lems offer a structured environment in which students can develop
their pr solving skills by applying mathematical methods to resolve precisely stated
issMowever, these academic constructs diverge significantly from the true, authentic
problems commonly faced in daily life, which frequently involve imprecise or ambiguous
conditions, requiring sophisticated cognitive transfers between the real world and
mathematical frameworks. Authentic problems may require flexible thinking, creative

problem-solving strategies, and the ability to navigate uncertain or incomplete



information, which are not always present in word problems. Additionally, word
problems tend to focus on straightforward calculations based on the explicit numerical
data provided in the problem statement, whereas real-world issues often entail multiple
variables, complex relationships, and dynamic systems that must be navigated to arrive at
a solution'.

The word ‘Mathematics’ comes from the ancient Greek word ‘Mathema. %ema

means what one learns or what one get to know. Mathematics is th&g@h of Science

that studies number form and their relationship. Mathematics in a ‘o@t er sense is a body
of knowledge that include topics such as Number (Ar@tic and number theory),
Formula and Associated structure (Algebra), Shape@ e spaces in which they exist
( Geometry),and so on. ’66’6

Mathematics holds a prominent positk)&\l\ge academic curriculum from preschool to
high school, with its signiﬁcancex&;éms'g' to the global emphasis on Science, Technology,
Engineering and Mathemaﬁ&’roﬁciency in Mathematics is associated with individuals'
decision-making abilihsQ

Mathematic@ s can be classified along a continuum of authenticity, ranging from
arithmeﬁbhd problems presented in a scholars’ problems that reflect real-life situations
sol%%@using Mathematics?.

Stakeholders in Mathematics globally have expressed thier concern over the decline in
academic performance of students, particularly in the area of word problems. This is
equally a problem in Oyo State, as buttress by the results of National and School

Examination, such as Common Entrance Examination, which Basic 6 pupils take before



entering secondary school. In 2020, 62.29% of pupils received grades A to C in
Mathematics in the State Common Entrance Examination, which increased slightly to
64.81% in 2021. However, there was a low percentage compared to the other subjects.
The reason for this poor performance is students’ lack of skills in solving Mathematics
word problems, which are crucial part of the questions in public examinations and the
Mathematics syllabus?. Q
Mathematical proficiency is an essential skill for contemporary studer&ggbling them to
engage in conceptual reasoning, problem-solving, informati%sis and effective
communication. This competence is crucial not only in matics classrooms but also
in everyday life. The aptitude to comprehend and &athematical principles has a
profound impact on students' prospect in F&&c achievements as well as their
prospects and choices concerning mtugg%r paths, as acknowledged by the National
Mathematics Advisory Panel and @ational Council of Teachers of Mathematics®.
Mathematics is frequently'p&lved as a pivotal component that establishes a connection
between theoretical Q?pts and practical real-world applications. Illustrating the
correlations @ athematics and real-life scenarios within the context of everyday
experie@ crucial during the initial stages of teaching and learning Mathematics in
primy education. Consequently, an effective approach to establishing solid groundwork
involves imparting fundamental skills to students, enabling them to effectively solve
Mathematical word problems. Notably, the utilization of various forms of representation

is closely linked to successful comprehension and resolution of Mathematical word

problems’.



Mathematics plays an indispensable role in modern education because of their profound
impact on individual comprehension and the application of diverse aspects of personal,
social, and civic life. As a universal language of science, Mathematics facilitates effective
communication and description of real-world scenarios, making it an essential tool for
problem solving and decision making in everyday existence. Given the paramount
significance of Mathematics in contemporary society, particularly in th text of
technological advancements, the study of Mathematics remains a funﬁq&,@) component
of the secondary school curriculum. Furthermore, the acqui of mathematical
knowledge serves as a foundation for numerous scientific @echnological career paths.
Despite its overall importance and crucial Valueqﬁwnts’ performance in public
examinations, such as the West African Senigbé’g)l Certificate Examinations and the
National Examinations Council, has be&@pointingly low?®,.
.
Stakeholders are deeply concemq{@B\ut students' academic achievement in Mathematics.
The Trends in Mathematiés\&cience study conducted in 2020 revealed a distressing
QO
situation despite the i@memation of a new school curriculum for the past two decades.
.

The nation's @ system continues to perform poorly on a global scale, particularly
in term earner performance. This persistent issue in the education system has
con}d%d the country to recognize the urgent need for a comprehensive reevaluation of
its educational practices, with a particular focus on the domain of Mathematics’.

In the years 2021, and 2022, the Basic Education Certificate Examination Mathematics
Chief examiner reports highlighted several concerning issues among students attempting

the examination. These reports revealed that a significant number of students encountered



difficulties in reading and comprehending Mathematical problems. Moreover, many
struggled to translate word problems into Mathematical equations, with only a few
attempting algebraic word problems with some level of success'?. Furthermore, a study
addressing Junior school 2 (JS2) students revealed a specific problem: Students faced
challenges in learning algebra word problem. The research findings indicated zﬁleral
inability among these students to translate word problems into algebraic e ions or
represent mathematical statements symbolically. These findings und&&gjue struggles
students face in effectively using algebraic techniques whe @ented with word
problems. Thus, targeted interventions and instructional su@ are essential to bridge the
gap and enhance students' achievement in algebraic p &—solvinglz.

Sub-optimal academic performance in Mathen}b@%thin the Nigerian context remains a
substantial source of apprehension for Km\@stakeholders, including parents, educators,

.
and governmental. Conventional @goglcal approaches have drawn criticism for their
passivity, which impedes s’[@% creative potential. To address this concern, there arises
a pressing need to er@e more efficacious instructional methodologies, This is in line
.

with the app@ f the present study vis-a-vis the investigation of the use of a case-
based st to teach word problems. The effectiveness of the self-instructional learning
str% shows that the adoption of new teaching strategies is required to improve
academic performance in Mathematics, and word problems by extension'?.

Case-based learning is an instructional strategy that utilisoes real-life cases or situational

scenarios to teach conceptual understandings to students. This approach involves

presenting students with carefully crafted case studies, along with inquiry prompts, to



facilitate deliberate discussion and critical thought processes. The primary objectives of
case-based learning are to provide students with hands-on experience in solving real-life
dilemmas and to draw attention to key issues that the instructor seeks to convey to the
learner, allowing the learner to demonstrate their comprehension by responding to the
case situation!®,

Case-based learning originated at Harvard University in the 20th century, ring an
alternative to conventional pedagogy. This approach demands proacti&&yration from
learners and employs a structured technique for knowledge ac. Instructors select
specific cases to serve as the foundation for teaching, cr@ a realistic simulation of
practical scenarios. Learners engage in multidimensi@@mmunication with instructors
and peers, integrating theoretical principles wi ctical experiences. This method has
gained popularity across various discip 'k\&ncluding medicine, law, management, and

.
others. When compared to trad'{@ didactic approaches, case-based learning offers
numerous advantages. FI@ students exhibit higher levels of engagement and
motivation, as they actiyely participate in their learning process. Secondly, case-based
35

learning pro@ application and integration of knowledge, fostering collaborative
proble ng and critical thinking abilities. Additionally, the case study format allows
foMert feedback and discussion, facilitating a deeper understanding of complex
issues!> Case-based teaching method involves presenting students with realistic situations,
enabling them to exercise their analytical and decision-making skills. This method
emphasises the fusion of theory and practical, encouraging learners to connect abstract

concepts with practical implications. By adopting case-based learning approach,



educators can capitalise on the diverse learning needs of their students, stimulating active
involvement and enhancing long-term retention of knowledge. Well-designed case studies
immerse learners in authentic scenarios, prompting them to grapple with nuanced
challenges and derive meaningful insights'>.

Researchers have consistently advocated for the effectiveness of case-based learning in
enhancing critical thinking skills, constructing active knowledge, and achievi ademic

success. A study corroborates and expands upon these ﬁndings’Q domain of

chemistry education, revealing that students taught via cases displa @ superior grasp of

chemical kinetics concepts. Q

Q

School curricula often fail to meet the needs of the %Qe or emphasize practical learning.
Furthermore, the monitoring of mnova‘uv%bs and programs is lacking, exacerbating
the challenges faced by education irs&crla As a consequence, students are no longer
demonstrating self-direction éfo accountability involving immersion, passion,
enthusiastic 1nd1v1du%® and exploration and an investment in the individual
learning process \

Academlcg ment a subject of extensive research and debate, is closely linked to
the in‘%%)f homework. Studies investigating the relationship between homework time
and school results have produced varying results, indicating both positive and negative
effects, as well as instances with no significant. The influence of homework on academic
achievement is contingent upon the classroom environment, and the school's overall
setting. The ongoing debate on the universality of homework's effects across different

countries, regions, and cultures remains a topic of interest. Remarkably, Some countries



tend to assign more homework, and the effects on academic achievement appear to be
more pronounced in English-speaking and European contexts compared to Asian students.
Despite these observations, a conclusive agreement has not been reached, prompting
researchers to continue their efforts in exploring how homework impacts academic
achievement in diverse educational settings?®.
The importance of academic achievement cannot be understated, as evidenc@tudy
examining how learners' emotional intelligence, self-efficacy, and % m relate to
their performance in Mathematics. The findings revealed that t ree psychological
factors (emotional intelligence, self-efficacy, and self—este@ave a positive connection
to students' academic achievement in Mathematics. [{Q&T words, students who exhibit
higher emotional intelligence, greater self-e , and stronger self-esteem tend to
perform better in mathematics. The \\&Jlts highlight the significance of these
.
psychological variables in predi@nd fostering academic success, emphasising their
role in influencing student§'q®evements in various subjects, including Mathematics?’.
Academic achieveme@cmcial for a child's development because skills in subjects like
.
reading and @1 ics influence various aspects of their life. These skills impact
educati ccess, work performance, income, physical and mental health, and even life
expe %:y. As a result, various studies have focused on studying factors related to
academic achievement and finding ways to use this knowledge to enhance learning and
address learning difficulties through interventions and better instructional methods?’.

The significance of academic achievement is further buttressed by an investigation into

the relationship between classroom environment and Mathematics achievement among



Junior secondary school two (JS2) students in Calabar, Cross River State, Nigeria.
Specifically, investigation was carried out on the influence of class size and instructional
materials on students' Mathematical performance. The findings of this research showed
that academic achievement is affected by class size and the availability of instructional

materials. This highlights the need to investigate academic achievement as the sole goal

8

of teaching and learning process?®. OQ

In the Nigerian context, studies have also shown the impor@ﬁgf academic

achievement to Nigerian researchers and educators. Academic a @nent was found to

be positively influenced by students' proficiency in usin ematical language in the

subjects of physics, chemistry, and biology. The abih éapply Mathematical concepts

effectively helped students to excel in proble% ng exercises in the subject. Various

studies have demonstrated positive li s\\bgween students' language skills and their
S

hematics especially where word problems are

° \
academic performance in scienc@
concerned®. ‘ A

1.2 Statement of theglem
° \é

Students’ aca@ﬁ}c ievement in word problems related questions has been an area of
concern any researchers in Mathematics over time. Reports from the Chief
Ex%siﬂers of the West African Examination Council (WAEC) have also indicated that
many students have weaknesses in interpreting questions in word problems correctly
which have severally resulted into students’ poor achievement in Mathematics
examinations at the Junior school level. Many factors have been identified as contributors

to the poor performance exhibited by students in Mathematics among which are lack of



proficiency in English Language due to different types of environmental factors and
students’ gender. Many studies have been conducted to assist students to improve in word
problem in Mathematics especially at the Junior secondary school level but to the best
knowledge of the researcher not much has been done in the area of case-based strategy
with a specific focus on Junior secondary school and in the Ibadan metropolis. It is on this
note that this study filled the research gap and provide a solution with t blished
problems, hence this study on effect of case-based teaching stn%&gn academic
achievement in Mathematics word problems among Junior Seco chool Students in
the Ibadan metropolis, Oyo State. O
Q
N\
1.3 Aim and Objectives of the Study ’bbrb
This study determined the -effect \\%&—based teaching strategy on academic

[ ]
achievement in Mathematics Wo@ems among Junior Secondary School Students in

the Ibadan metropolis, Oy?)&e.

The objectives of the@r are to:

1. detemine@ effect of case-based teaching strategy on Junior |Secondary School
Student%%emic achievement in Mathematics word problems :

1l Qmine the main effect of gender on Junior Secondary School Student’s academic
achievement in Mathematics word problems;

iil. ascertain the interaction effect of case-based teaching strategy and gender on Students

academic achievement in Mathematics word problems.
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1.4 Hypotheses
Hol: There will be no significant main effect of case- based teaching strategy on
students academic achievement in Mathematics word problems
Ho2: There will be no significant main effect of gender on Mathematics achievement in
word problems among the Students.
Ho3: There will be no significant interaction effect of case-based teaching 6§ and
gender on academic achievement in Mathematics word problems am(& igr secondary
school students. %O
1.5 Significance of the Study O

Implementing Case-based teaching strategy in Iba%&ropolis, Oyo State, can bring
transformative changes to Mathematics educ;b@fgy incorporating real-life scenarios
that resonate with the local culture in M@aﬁcs at this level , this approach enhances
students' engagement and acadeé;\sghlevement. Additionally, it help students grasp
complex Mathematical co'n@%more effectively, leading to improved performance in
standardised tests and\blglic assessments.
Overall, case@/&"ﬁ ching strategy would offers valuable and impactful approach to
teaching@ematics . Encouraging practical problem-solving in word problems, it has
the&)&ntial to elevate students' academic achievement and foster a deeper understanding
of Mathematics concepts. Embracing this innovative teaching methodology could be a
promising step towards transforming Mathematics education and empowering students to

excel academically, while preparing for real-world challenges.
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The outcomes of the study would also be presented at learned academic conferences and

journal publications for other teachers and academic scholars to benefit from.

1.6 Scope of the Study

This work focused on word problems, which take the form of algebra. The geographical

scope covers School in Ibadan north local government and Ibadan south west local

Government in the Ibadan metropolis, Oyo state. The study focused on Jun@dary

School Two students (JS2). ’\(/

1.7 Limitation of the Study %O
The Study's primary objective centered around the deter@ the effects of case-based

teaching strategy on academic achievement in Mat &s word problems in Algebra.

This exploration was specifically conducted Wb@%e context of two Junior secondary

school located in the Ibadan metropolix%y Humani Alaga High School Sango and

Apata Grammar School Logudu @h Abpata is in Ibadan south-west local government

area,while Sango is locé@in Ibadan north local government area. The Student

corporation with the t}bimit was considered and training of researh assistants.

1.8 Operatio@ition of Terms

The foll@ terms were operationally defined as they were used in the study:
C&&ased Teaching Strategy: This refers to the use of real life scenarios/instances or

near real-life scenario/instances to teach mathematical word problems and thus facilitate

critical cum analytical thinking and problem-solving skills in the students who

participated in the study.
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Traditional Method of Teaching : It is the use of teacher centered approach which
entails learning, lecturing and use of text book for teaching and learning.

Gender: It refers to the categories of students, either male or female. It is a moderating
variable that is included to investigate whether the effect of case-based teaching strategies

on academic achievement in Mathematics word problems varies between male and

female students. This variable was recorded as "male" or "female" to distin@etween

the two categories of students. &(/

Word Problem: This refers to the presentation of a mathemati roblem mostly in
words rather than numbers. 0
Academic Achievement: It refers to the perfor@c; of students in mathematics

achievement Test in word problems. ’66’6

assistant using conventional teac@ra‘[egy.

Experimental Group:ThT@% group that were taught word problems by the research

Control group: This is the group tha@@ aught algebraic word problems by research

assistant using case—® teaching strategy.

N
D

\/QJ
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2.1 Conceptual Review

2.1.1 Academic Achievement in Mathematics

In the domain of academic research, the notion of academic achievement is multifaceted,

encompassing a diverse range of factors and results arising from formal educational

encounters. While it was formerly considered the primary educational outcome, modern

researchers and policymakers have come to recognize the importance bQial and

emotional factors in shaping the well-being and psychological grov%&gyldents. This

shift in perspective has spurred a greater examination of @nnection between

academic achievement and these socio-emotional aspect@ompting the inclusion of

metrics like emotional regulation, task performa Qd holistic skills within the

established measures employed in the field of %Q’inz.

There are several critical dimensions o é\&mic achievement that merit investigation.

.

Firstly, scholars are now payin&@easmg attention to social and emotional factors,

recognizing their contribuﬁ@o student well-being and success. These factors include

emotional regulationg performance, and multifaceted competencies. Moreover, the
S

concept of a@:}m\@ﬁ: uoyancy, which reflects students' ability to bounce back from

academi acks, has emerged as a predictor of academic achievement when considered

in Nnction with self-concept. Additionally, psychological capital resources, such as

efficacy, hope, optimism, and resilience, have been found to play a significant role in

fostering student engagement and accomplishment'?.

Mathematics academic achievement is a major source of concern to researchers in the

educational sector all over the world. Its relationship with various factors is investigated
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in order to improve the teaching cum learning process. These investigations are carried
out by researchers on the global space and also locally. Academic achievement pertains to
the advancement made in obtaining educational skills, materials, and knowledge across
various subjects. It is focused on accomplishments within academic environments rather
than the general acquisition of knowledge in non-academic contexts®*,

Academic achievement is of paramount important, as evidenced by the rese %ings
that highlight its strong correlation with higher levels of mindﬁﬂness&&wured by the
Mindful Attention Awareness Scale among over 2,000 urban & @ State students in
Grades 5-8. The study reveals that students with greate@udﬁllness achieved better
academic outcomes, including higher Grade Po%@erages, improved scores in
statewide tests for English Language Arts and ematics, better attendance, and fewer
suspensions. Remarkably, mindful p(%i\\gmpact on academic achievement persists

even after considering demog@

underscoring its unique 5@ ution to academic success beyond individual student

actors and previous academic performance,

characteristics. Furth&bre, the study shows that this does not only predicts current
[ ]

academic per‘o ce' but also fosters improvements in academic achievement over time.

These ent positive associations between mindfulness and academic outcomes

acr&?/all demographic groups emphasize its significance as a powerful tool for

enhancing academic achievement in school settings?>.
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Furthermore, research has explored the relationship between academic achievement and
learning climate support, post-traumatic stress, depression, self-efficacy, and academic
challenges. Notably, self-efficacy, fewer academic challenges, and supportive, autonomy-
promoting learning environments have been positively associated with achievement,
regardless of depression or post-traumatic stress levels. Achievement goals, including
mastery-oriented goals and self-determined motivation, have also been i fied as
important determinants of academic success. Early autonomous moti\& been linked
to subsequent mastery-oriented goals and increased auto @ motivations in
subsequent years. Lastly, the use of certain social net sites has been found to
contribute to procrastination and mal-adaptation %&ersity life. In contrast, less
complex sites have been associated with fexy& gatlve outcomes. Considering these
insights, it is evident that integrati and emotional learning strategies into
teaching and learning at all edliﬁ?naevels is crucial for enhancing both students'
academic achievement and’ @ overall well-being'2.

2.1.2 Word Problems_in Mathematics

.

Word proble@ athematical problems that are presented in the form of verbal
descript'%%f problem situations. These problems raise one or more questions, the
ans to which can be obtained by applying mathematical operations to numerical data
available in the problem statement. Word problems can be viewed as "short stories of
adventure and industry with the end omitted" or as "religious or philosophical parables in
their non-deictic, 'glancing' referential relationship to our experienced lives." They have

also been described in terms of the structural components that characterize them,
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including the mathematical structure, semantic structure, context, and format. When

viewed as "genuine problems," they are also associated with the position and state of

problem solver required to solve them, such as the problem solver wanting something but

not knowing immediately how to get it!!.

In a study of Mathematics teachers' thinking in the teaching of contextual or word

problems, it was found that teachers conceptualised word problems in e@if erent

ways. These conceptions played a significant role in framing theilq ing of word

problems in terms of four teaching perspectives, including adigmatic and a

phenomenological approach. The eight ways of charaing word problems that

emerged from the teachers' thinking and classroom b &w are:

1. Word problems as computation/algorithm: 1ew is associated with the simplicity

of the word problems based on their %rent semantic structure,that is, they have

N

language that explicitly suggests @ution to the situation.

2. Word problems as proble %s is viewed in three ways:

a. The relationship b@n student and problem: All word problems are real problems if
RS

students hava@t} ntered them before.

b. The of problem/solution: This is viewed in terms of two situations. First, there

are lems for which students must deduce a structure to determine a solution. Second,

there are problems for which students must impose a structure on the problem to create a

solution.

c. The teacher's intent: This relates to when and how a word problem is introduced to

students by the teacher.
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3. Word problems as enigma: This view is associated with word problems that students
cannot relate to contextually and/or mathematically.

4. Word problems as object: This view treats word problems as consisting of universal
properties independent of the student.

5. Word problems as contextualised mathematics: This view treats word problems as a
way to frame mathematics and not seen as a separate topic. Q

6. Word problems as experience: This view considers word pro%&y terms of a
phenomenological relationship between word problems and the s @

7. Word problems as a model of nesting of Mathematics ®ocial contexts: This view
treating word problems as a model of the interplay of&&maﬁcs and social contexts.

8. Word problems as a model of the interplayb&fhematics and language: This view
treating word problems as a model of th h\%lay of Mathematics and language.

These different conceptions of @ problems reflect the complexity of the task of
teaching and learning Matlferhatics through word problems. Teachers' conceptions of
word problems play gniﬁcant role in framing their teaching of word problems, and

)

understandinQ.the conceptions is important for teacher development and improving the
teachin@athematicsl I

Ac%ﬂ%g to some scholars, word problems can be described in terms of four structural
components that characterise them. These components are:

i.) The Mathematical structure: This refers to the nature of the given and unknown
quantities involved in the problem, as well as the kind of Mathematical operation(s) by

which the unknown quantities can be derived from the givens.
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ii.) The semantic structure: This refers to the way in which an interpretation of the text
points to particular Mathematical relationships. In other words, it is the language used in
the problem that suggests the mathematical operations needed to solve it.
iii.) The context: This refers to what the problem is about. The context can be real-world
situations, such as problems involving money, time, or distance, or it can be purely
mathematical, such as problems involving geometric shapes or algebraic exp@ﬁ
iv.) The format: This refers to how the problem is formulated and pﬁ& The format
can include the use of diagrams, tables, or graphs, as well @vay in which the
problem is worded and structured. 0
Understanding these four structural components is i%&lt for solving word problems
effectively. By analyzing the mathematical, s ic, contextual, and formatting aspects
of a problem, students can identify the éﬁ&m information, determine the appropriate
.

mathematical operations, and arri&(é‘ﬁu‘e correct solution'!.
2.1.3 Case-based Teach’u@%ﬂegy

N\
Case-based teachir&s\agy in the realm of teacher education refers to an instructional

methodology Gha

central sts for cultivating a comprehensive understanding of the multifaceted

egrates authentic and complex real-life scenarios, termed "Case," as

dynamaics inherent in the practice of teaching and learning. This approach is grounded in
the conviction that the simulation of actual classroom situations through these cases
engenders opportunities for students to immerse themselves in reflective and critical

processes, ultimately fostering higher-order thinking skills'.
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At its essence, case-based teaching strategy harnesses the potency of storytelling to ignite
a sense of curiosity and relevance within students. It acknowledges that stories are an
ancient and inherent mode of human sense-making, allowing individuals to interpret their
surroundings, create connections, and shape their cultural identities. By integrating
captivating narratives into the learning process, this strategy transcends mere
dissemination of facts and theories, instead inviting students to immerse t lves in
tales that animate abstract concepts, pose inquiries with real—wor&&yluences, or
confront challenges intertwined with societal significance?. Q

Key attributes of successful cases, encompassing relevauthenticity, engagement,
and instructional value, are pivotal in steering the e@c of this strategy. These cases,
designed to mirror genuine educational cha , serve as vehicles for students to
explore and analyze multifarious asp. }\ f the teaching profession. The strategy

.
acknowledges that prospective t@rs may initially engage with cases from singular
perspectives, and thus, en&@es facilitated discussions, whether in-person or online, to
N\
encourage the exam@n of diverse viewpoints and the reshaping of preconceived
S

notions abou@ and learning'.

Case-ba aching strategy embodies a dynamic and multifaceted approach that
resMs deeply with the educational ideals of inclusivity, engagement, and sustained
academic achievement. Rooted in the belief that every learner possesses unique strengths
and perspectives, this strategy leverages the power of real-life narratives and complex
scenarios to foster a supportive and diverse learning community, enhance student

engagement, and bolster the lasting impact of educational pursuits®.
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The potency of case-based teaching strategy is substantiated by a substantial body of
literature extolling its merits, encompassing benefits such as heightened reflective
cognition, enhanced critical thinking capabilities, and a deeper grasp of the intricate
dimensions of pedagogical interactions. Notwithstanding these advantages, challenges
persist, necessitating the careful curation of cases in accordance with educational
objectives and the incorporation of core attributes. Moreover, the deliberate GQSH tion
of discussions, whether within physical classrooms or virtual platfm&&pﬁramount to
fostering effective case-based experiences, thereby enhancing stu earning journeys'.
In summation, case-based teaching strategy entails an ins@onal paradigm in teacher
education predicated on the integration of authentic @s, mirroring real-world teaching
complexities, to stimulate robust reflective thi@iqigher—order cognitive skills, and an
in-depth grasp of pedagogical intric h\g'his pedagogical framework emphasizes
.

experiential learning, critical dial@an multifaceted understanding, culminating in the
holistic development of pr(')s@tlve educators’

A scholar emphasiz@\e intrinsic connection between the process of knowledge

.

construction @%\S’éa ers' endeavors to derive significance from their individual
experie he educational viewpoint of constructivism underscores the pivotal
imp%ﬁance of encountering knowledge firsthand to facilitate its assimilation. This
perspective also underscores the necessity for knowledge to be firmly grounded in
experiential comprehension for a comprehensive engagement with information. Within

the domain of constructivist learning, the focal point shifts from merely tangible learning

outcomes to the intricate journey of the learning process?.
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Embedded within the constructivist framework is the advocacy for learners to cultivate
their understanding by adeptly utilising information, thereby emphasising the active role
of learners as perpetual knowledge seekers. Furthermore, educators are encouraged to
provide avenues for learners to explore and gain profound insights into subjects that
personally resonate with them. In the constructivist classroom setting, the active
participation of every learner stands as a paramount principle, and the establ&Qnt fan
environment conducive to knowledge construction demands ada%ﬁyand a firm
commitment to a student-centric approach’. Q

Situated Learning: This theory accentuates the signiﬁcancarning within the context
where its application is intended. Case-based tea@ngrves as a conduit, offering
learners authentic scenarios that emulate real- )ab s1tuat10ns This allows them to grasp
the practical relevance and applicati theoretlcal concepts in genuine settings.
Situated learning exerted a subst@%uence on educational discourse. This construct
diverges markedly from co@tlonal cognitive learning frameworks, heralding a pivotal
shift in the comprel%éon and organisational principles of knowledge within both

.

pedagogical @ onal domains®*.

Funda , learning theory posits that the most effective transmission of knowledge
occuts/When it is embedded within authentic contexts. This approach nurtures a seamless
amalgamation of theoretical comprehension and pragmatic application. The core of this
construct revolves around the proposition that newcomers should be immersed in genuine
scenarios reflective of everyday practices. This immersive experience facilitates not only

experiential learning but also the practical utilisation of artifacts within meaningful
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contexts. This immersive process finds its setting within a community of practice,"
marked by active social interaction and collaborative engagement. As learners navigate
this phase, a natural progression occurs, guiding them towards more complex and
dynamic activities, culminating in the role of adept practitioners®.

In response to this disconnect, some philosophers introduced a pedagogical methodology
aimed at immersing learners in authentic practices through active engagemé@d social
interaction. This strategy is thoughtfully designed to acculturate stu'ﬁ&iyo authentic
practices through activity and social interaction. Concurrentlyelineated learning
as a multifaceted process that encompasses the assimilatioervation, and challenging
of meanings embedded within an organization's &al artifacts. This viewpoint
resonates with some assertion that learning e"@ within its social and physical fabric
yields superior efficacy when contrastexx\&etached learning paradigms®.

.
Consequently, the educational {ﬁ;ﬁcance of situated experience as a medium for
classroom instruction has g@red increasing recognition. This pedagogical approach not
O
only bridges the ga geen theoretical knowledge and its real-world applications but
S

also elevates‘ leﬁﬂ

collabortbb\nteractions. Thus, situated learning emerges as a transformative paradigm

efficacy through the fusion of experiential encounters and

in Mation, steering towards a refined path of comprehensive and contextually
meaningful knowledge acquisition®.

An early recognition of the mismatch between task-related cognitive demands and their
objectives stemmed from studies exploring the interrelationship between learning and

problem-solving dynamics. These investigations illuminated instances where subjects
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managed to solve problems repeatedly, while remaining oblivious to the underlying
fundamental structures. This paradox prompted the hypothesis that the employed search
strategies, although effective for problem-solving, fell short as conduits for meaningful
learning. The cognitive load entailed in these strategies impeded authentic learning
experiences>.
Numerous experiments have unveiled the detrimental repercussions of GQntlonal
problem-solving methodologies on learning outcomes. This body of e&@yxnderscores
the dubious efficacy of extensive problem-solving exercises pz@y in fields such as
Mathematics and science’. 0
To mitigate the adverse impact of certain problen@&g strategies on learning, the
employment of worked examples has been pro. Research works demonstrated that a
significant integration of worked exam é\& to faster learning compared to a focus on
™
solving numerous problems. Thg{@t)rked examples have shown efficacy, particularly
when learners can proces§@ comprehend them adeptly. Notably, proficient students
exhibited superior ab}@ to deconstruct and elucidate worked examples, underscoring
2
the importaan%q%ﬁ ate processing’.
In conc%%, cognitive load theory posits that the presentation of information can
inmently contribute to extraneous cognitive load, influencing the ease of learning
facilitation. This underscores the significance of conveying information in ways that
minimize extraneous cognitive load. Conventional problem-solving techniques often fall

short in this regard. Alternatives like worked examples can be potent, provided they align
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with this principle. As a result, worked examples demanding mental integration of
multiple information sources may potentially impede learning progress®.
Case-based : While distinct, case-based teaching shares commonalities
With Case-based learning. Case learning centers on presenting learners with open-ended
problems, encouraging collaborative investigation and problem-solving. Similarly, case-
based teaching engages students in critical thinking, problem-solving, and GQorative

discussions. Originating at McMaster University in the mid-1960s, (&med learning

has evolved significantly from its initial departure from traditi o@ didactic methods,
gaining worldwide recognition. This evolution has shifted@riginal doctrinal stance to
accommodate diverse manifestations. Case-based leagning ;0ntemp0rary essence revolves
around key elements, including the utilizatig&é authentic and intricate problems to
initiate learning, the cultivation of self-diréet€d and self-regulated learning, collaborative
[ ]

group engagement for collective @em—solving, and a facilitative role for educators in
the learning process. This’ ution, while rooted in experiential insights, necessitated
reconciliation with co}éporary educational and cognitive psychological research®.

° x
Central to ca{}e arning current construct are pivotal attributes:
Authenti lem Engagement: Case-based learning foundation lies in integrating real-
WohMoroblems as catalysts for learning, aligning with educational design theories
advocating experiential knowledge application®.
Self-Directed Learning: Case-based learning underscores students' autonomy, enabling

self-assessment and learning regulation, in alignment with self-determination theory

promoting intrinsic motivation and lifelong learning tendencies®.
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Collaborative Group Dynamics: Case-based learning draws from collaborative learning
theories, facilitating effective teamwork and collective problem-solving skills, fostering
communication, negotiation, and cooperative competencies®.
Facilitative Educator Role: Case-based learning transforms the traditional teacher-student
paradigm, with educators as facilitators guiding discussions, providing resources, and
stimulating critical inquiry®. Q
Nonetheless, the challenge remains in designing assessments that ali&&b’Case—based
learning multifaceted objectives. The concept of constructive ent, proposed by
Biggs, underscores the necessity for congruence betwee@nded learning outcomes,
instructional activities, and assessment methods®. Q
Two critical tensions in case-based learning as &t surface:
Holistic Skill Development: Case-base &ng extends beyond knowledge acquisition
.
to encompass skills like clinical @mng and interpersonal communication. However,
assessing these domain-ind %nt skills is intricate, often misaligned with conventional
O
cognitive assessment&mchesé.
S
Self—regulati(ﬂal ternal Evaluation: While case-based learning emphasizes self-
regulati%%nventional teacher-led assessments endure. Balancing the cultivation of
self-asgessment skills with external evaluation requirements poses a challenge®.
This scholarly exploration delves into these tensions and examines assessment paradigms
seeking to achieve constructive alignment within the case-based learning framework. It
acknowledges broader shifts in education and assessment paradigms influencing the

pursuit of constructive alignment within case-based learning, underscoring the dynamic
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evolution of education catering to contemporary learners' needs and evolving professional
requisites®.

Social constructivism is a learning theory that emphasizes the importance of social
interaction and collaboration in the learning process. It was developed by Lev Vygotsky,
a post-revolutionary Soviet psychologist, who believed that learning takes place primarily
in social and cultural settings, rather than solely within the individual. The t focuses
heavily on dyads and small groups, with students learning primarily &(gb&interactions
with their peers, teachers, and parents. Successful teaching arning is heavily
dependent on interpersonal interaction and discussion, V\@he primary focus on the
students' understanding of the discussion. One of the Q&nstructs of Vygotsky's theory
is the zone of proximal development (ZPD), emphasises the role of the teacher in
an individual's learning. The ZPD sugg st@t, with the help of an teacher, students are

"N
able to understand and master kn@ge and skills that they would not be able to on their
own. In this theory, the fa@er plays an integral role in the students' acquisition of
knowledge, rather tha}éving as a passive figure’.
.

Case-based t@ 1S an example of social constructivist teaching strategy that often
involve %Q discussions and peer interactions, promoting the exchange of diverse
peréettives and fostering collaborative learning. Case base teaching can also be viewed
as a form of social constructivist, as it emphasizes the active role of the students within
therapy and the didactic nature of case base teaching. The therapist serves as an educator
who provides the student with information about their disorder and its causes, as well as

instruction on how to engage in cognitive restructuring or behavioral exercises.
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Throughout treatment, the therapist helps the students become the expert on their own
problems and how to "treat" these problems using case base teaching techniques’.

Experiential learning is a philosophy of education based on a theory of experience that
involves a creative tension among four learning modes that is responsive to contextual
demands. Case-based teaching is aligned with the principles of experiential learning,
where learners acquire knowledge through direct experiences. Analyzing a@cussing
cases allows students to reflect on and learn from their experience’squg to deeper
understanding and knowledge retention. Experiential learning t @haws on the work

of prominent 20th-century scholars who gave experience aal role in their theories of

human learning and development. Q
2.1.4 Concept of Gender ’66’6
\O

Gender transcends as the mere Q@ation of individuals as male or female. It
encompasses a spectrum of ide@'\%nd expressions, from masculinity to femininity and
everything in betwee 28.@956 identities can be fluid, evolving, and unique to each
person. The stlid{.ﬁgender goes beyond the surface, delving into the intricate web of
norms, st e(gm}, and expectations that society has woven around these identities.
Gend rlba 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:

i. 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 gender,
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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.

ii. Gender expression refers to the way individuals outwardly express their gender identity,

which can include clothing, mannerisms, speech patterns, and more*. It can be diverse

and is not necessarily tied to one's biological sex. \

iii. Gender roles are societal expectations and norms regarding hov«@duals of

different genders should behave and the roles they should fulfill® %e roles can vary

significantly across cultures and time periods. §

iv. Gender stereotypes are preconceived notions a@e;efs about what is considered
typical or appropriate for individuals of diff;‘a@gendersﬂ. These stereotypes can be

limiting and contribute to inequality and (@nination.

N

v. Traditionally, many societ@a/e adhered to a binary understanding of gender,

recognizing only male r@male. However, a more inclusive perspective acknowledges

that gender exist@ spectrum, with a wide range of gender identities beyond just male
[ ]

and femala(33 0

Vi.@l‘ 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®*

vii. Legal and social recognition of gender identity varies around the world35. Many

countries have made efforts to acknowledge and protect the rights of transgender and
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non-binary individuals, including legal recognition of gender changes and protections

against discrimination.

viii. Gender equity advocates work to address inequalities and discrimination based on
gender®®. Feminism is a movement that seeks to promote the rights and equality of

women but has evolved to encompass a broader range of gender-related issues. \

It is important to note that discussions about gender are evolving, and th@creasing
recognition that gender is not solely determined by biological fa@l\ut is shaped by
social and cultural influences. Respect for diverse gender @% and expressions is a
fundamental aspect of promoting inclusivity and lity in society. Gender in
Mathematics achievement have been a subject y and discussion for many years.
There have been gender differences in\@fgaatics achievement, with some studies
showing that, on average, boys ha\?@yrformed girls in Mathematics. However, these
differences have been dimi.nis&%txver the years and have become much less pronounced
in recent research. S%@}e threat can impact gender differences in Mathematics
achievement. @dividuals believe in gender stereotypes suggesting that one gender
is superiorgin, Mathematics, it can create anxiety and hinder performance, particularly for
gi:@ssing 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.

2.2 Theoretical Framework
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2.2.1 Cognitive Load Theory: This theory highlights the finite nature of learners'
cognitive capacities, indicating that their ability to process information is influenced by
the complexity of the learning materials. Case-based teaching frequently offers
information in a contextualized and well-structured manner, a strategy that aids in
managing cognitive load and improving the efficiency of learning. Cognitive load theory,
delves into the intricate interplay of cognitive resources during learning oblem-
solving endeavors. This theory significantly raises concerns about ths{&gent between
cognitive activities and the intended learning and problem—solvi%@ctives, particularly
within instructional frameworks. It emphasizes that certaiing and problem-solving
approaches inadvertently prompt students to engag@ggnitive processes that divert
from the core task goals. The surplus cognitb@ad generated by these supplementary
activities could potentially hinder skill a m\QonS

The global submission on proﬁ'&éns\ in° Mathematics expressed in the two preceding
paragraphs is further buttr'e@%y a study carried out in Borno state, Nigeria aimed at
elucidating and evalu% students' proficiency in solving word problems. The outcomes
of the stud)@}i te¢ that senior school students encounter challenges in linking
Mathemabb concepts, solving problems with fractions, and selecting appropriate
Mthlatical formulas or concepts. Furthermore, the findings highlight difficulties in
connecting Mathematical concepts, transforming problems, and verifying answer
accuracy. Consequently, the study recommends the adoption of a practical approach

centered on real-world Mathematical problems and other strategies that offer students
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opportunities to engage in solving Mathematical problems when addressing word
problems in learning environments®.

Cognitive load theory has been instrumental in explaining why the study of worked
examples can enhance learning, in contrast to traditional problem-solving approaches.
The extensive cognitive effort required for searching problem-solving strategies detracts
attention from essential learning components. In contrast, well-struct Qworked

examples similar problems, thereby guiding attention more effect@gﬂowever, the

efficacy of worked examples isn't uniform in all cases. Instances % worked examples
may not boost learning have been identified, particula hen grappling with the
integration of multiple information sources. Such e)@p;;s often necessitate the mental
integration of disparate elements, potentially mg attention and hindering learning.
O

A research work supports this notion, r &g that worked examples requiring divided
attention might be less effective &3\ problem-solving. Nevertheless, modifying these
examples to minimize splif @ ion has demonstrated improved learning outcomes™

O

A study further s& this submission and highlights the considerable challenges
e

African imm@}:&\ ers present to the learning and teaching environment in South
African @ls. Among the challenges, a significant concern is faced by early learners,
es;h%/ in the context of Mathematics word problems, where they grapple with
acquiring English proficiency, which serves as the Language of Teaching and Learning

for the curriculum. Additionally, these learners must develop their Mathematics word

problem-solving skills'®.

37



Similarly, another study focusing on Ghanaian students reinforces this submission by
stating that language barriers often hinder students' ability to understand and learn word
problems!'!.
The theory is built on six propositions that are shared by these scholars. Learning is best
conceived as a process, not in terms of outcomes. All learning is relearning. Learning
requires the resolution of conflicts between dialectically opposed modes of ation to
the world. Learning is a holistic process of adaptation to the world. L&nﬁxyesults from
synergetic transactions between the person and the environments k% ing is the process
of creating knowledge. Immediate or concrete experiencethe basis for observations
and reflections. These reflections are assimilated andéiﬁd into abstract concepts from
which new implications for action can be d@é@hese implications can be actively
tested and serve as guides in creating xk&oeriences. Analyzing and discussing cases
.
allows students to reflect on @)\}eam from their experiences, leading to deeper
understanding and knowléd%retention. Therefore, experiential learning is a powerful
tool for enhancing le}bg in higher education, and case-based teaching is an effective
.
method for i@l g experiential learning principles in the classroom?®.
2.2.2 uctivist Learning Theory
Com%ctivism serves as an epistemological viewpoint, offering an explanation for how
individuals attain their knowledge. At its core, constructivism posits that individuals
formulate their own comprehension and awareness of the world by engaging with
experiences and contemplating upon them. This theory emphasizes that learning is a

personalized process intrinsic to each learner. This theory postulates that individuals will
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endeavor to comprehend all the information they encounter, resulting in each person
uniquely "constructing" significance from the given information®* . The concept of
constructivism is commonly associated with Jean Piaget, who detailed how learners
internalize knowledge. Piaget proposed that by using accommodation and assimilation,
individuals create fresh knowledge based on their experiences. Constructivism proves
advantageous in Mathematics education as it fosters a more profound com@sion of
mathematical concepts and motivates students to formulate their &\(@pproaches to
solving problems. To effectively employ constructivist methods; ulous forethought
and groundwork are essential. Several elements impact efﬁcacy of constructivist
methodologies, encompassing variables such as th@&nts’ age and skill levels, the
duration of the intervention, and the empl t of suitable assessment metrics®.
Furthermore, in cases where an indivi @experiences run counter to their internal
.
conceptions, they might adjust t@rceptions of those experiences to align with their
internal frameworks. Cons’t@wst assessment traditionally, classroom evaluation relies

Q

on tests. In this appr , the emphasis is on students providing accurate responses.
Nevertheless, m& sttuctivist education, the acquisition of knowledge is seen as equally
signiﬁcafbb‘the end result. Hence, evaluation involves not solely exams, but also the
obéMtion 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.

39



ii. KWL (H) Chart: This method involves documenting "What we know," "What we want
to know," "What we have learned," and "How we know it." It serves as a continual
assessment tool for monitoring student progress throughout the topic's study period.
iii. Concept Mapping: Students compile and categorize concepts and notions associated
with a given topic.
iv. Hands-on tasks: Using manipulative and hands-on activities like geo %pes,
number lines, and other concrete materials can help students’\dgge))p a deep
understanding of mathematical concepts. For example, using p @ objects to explore
concepts like fractions or geometry can make abstract@as more tangible. These
activities prompt students to interact with their S@&ings or specific educational
materials. Teachers can employ checklists and &tions to gauge students' proficiency
with the designated materials. ®
.

v. Pre-testing: This assessment J{&cators in gauging students' existing knowledge
about a new topic, offering @ance for the subsequent course of study. Within the realm
of cognitive construchén, an individual's responses to experiences result in either the

N
attainment o@f ttainment of learning outcomes*® . Constructivist methodologies
involve shing 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 for younger children, whereas activities requiring symbolic and abstract
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thinking are reserved for older students®®. As per the model, the instructor's role is to
impart this knowledge to the students, often accomplished through lecturing as the
inherent approach.

Conversely, the students' responsibility is to assimilate this knowledge. Guiding
Principles of Constructivism Proponents of constructivism offer variations of the
following principles for effective instruction: Q
1. Prior Knowledge and Schema Theory: In mathematics, it's impor;(&y:knowledge
and build upon students' prior mathematical knowledge and ces. Teachers can
use students' existing understanding of numbers, operation d patterns as a foundation
for new mathematical concepts. Schema theory pr@@that individuals organize and
categorize knowledge into mental frame or schemas. New information is
assimilated into existing schemas or ¢ é\& the creation of new ones® .

ii. Active Learning: Learning is @ictlve when learners actively engage with the
material. This can mvoI roblem solving, critical thinking, hands-on activities,
discussions, and co@ratlve projects. Active participation helps learners make

.

connections Q}%fyt heir mental frameworks to accommodate new information*’

iil. Soci raction: Social interactions play a crucial role in the construction of
andge. Collaborative learning, group discussions, and interactions with peers and
teachers help learners exchange ideas, challenge assumptions, and negotiate meaning.
Vygotsky's socio-cultural theory is closely related to this aspect of constructivism?*!
Zone of Proximal Development (ZPD): Vygotsky's concept of the ZPD refers to the range

of tasks that a learner can perform with the help of a more knowledgeable individual,
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such as a teacher or a peer. It's the gap between what a learner can do on their own and
what they can achieve with guidance. Effective learning occurs when instruction is
tailored to a learner's ZPD*? .

iv. Scaffolding: Just as in general constructivist education, scaffolding is used in
Mathematics instruction. Teachers provide guidance and support to students as tl&vork

through Mathematical problems, gradually reducing the support as students @\e more

independent® . ’\(/

v. Student-Centered and Individualized Learning: Constructivi ing environments
are student-centered, focusing on the learner's interests, and pace*. Instruction is
adapted to accommodate different learning style 9&]3111’[168 promoting a more
personalized learning experience. 6’6

vi. Reflection and Meta-cognition: En: o\?ng students to reflect on their problem-
solving processes and discuss @m ing helps them develop meta-cognition, or
awareness of their own th t processes. This can lead to a deeper understanding of
Mathematical conceg‘in eta—cogmtlon or thinking about one's thinking, is essential for

self-directed Q

vii. Rea d Contexts: Learning is more meaningful when it occurs within authentic,

d continuous improvement®’ .

real\%rld contexts. Showing students how mathematics is used in real-world situations
can make the subject more relevant and meaningful. This can enhance students'
motivation to learn Mathematics*®.

viii. Ownership and Motivation: When learners have ownership of their learning and can

actively shape their educational experiences, they become more motivated and engaged.
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Constructivist approaches foster a sense of ownership and empowerment, leading to
increased intrinsic motivation*” .

ix. Assessment as Understanding: Assessment in constructivist settings focuses on
understanding and application rather than rote memorization. Performance based
assessments, portfolios, and projects that require learners to demonstrate their
understanding in practical ways are preferred over traditional exams*® . T qulding
principles of constructivism collectively contribute to a holistic and d&ﬁ@pproach to
learning, where learners are active participants in the pro@constructing their
knowledge and understanding of the world. Constructi@teaching encourages the
development of critical reasoning and cultivates e &ksﬁc and self-reliant learners.
This theoretical approach asserts that the pro%bfgeaming consistently builds upon a
student's existing knowledge, referred t a\Qschema. Because all learning is perceived

.
through pre-existing mental fram@s, proponents of constructivism propose that active
engagement in the leamiﬁ@ocess, as opposed to passive reception of information,
enhances the effecti@s of learning. Numerous methodologies lay claim to being
.

grounded in cQs;ﬁm tivist learning theory. The majority of these techniques involve some
variant ided exploration, wherein the teacher minimizes direct instruction and
ins%&d'guides the student through questioning and activities, enabling them to uncover,
discuss, value, and articulate new knowledge. Constructivist learning theory asserts that
all knowledge is constructed on a foundation of prior understanding. Children aren't blank

slates, and knowledge cannot be simply imparted; rather, it must align with the child's

current conceptualizations for comprehension to take place. Hence, optimal child learning
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occurs when they are given the opportunity to create an individualized comprehension
through direct encounters and subsequent contemplation of those experiences®. The
conventional method of teaching through lectures contradicts each of these principles.
Assuming the constructivist learning model is embraced, and considering the substantial
supporting research, effective instruction must orchestrate situations that prompt students
to independently formulate knowledge. This could involve modifying or di@%g heir
existing beliefs and misunderstandings based on the evidence @&yﬁom these
experiences. This depiction could essentially be regarded % haracterization of
inductive learning. The philosophy of learning known as ructivism is rooted in the
idea that our personal comprehension of the world ﬁ&ps when we contemplate our
encounters. ,bbrb

Individually, we establish our unique " %nes” and "cognitive frameworks" that we

R\
employ to comprehend our &@riences. Consequently, learning entails the
straightforward procedure® @%pting our cognitive frameworks to incorporate novel
experiences. Constru}bst learning operates on inductive principles. According to
.

constructivist@ , actions drive the development of concepts rather than concepts
guiding %ﬁs Activities pave the way for the emergence of concepts; it's not the
corb&ﬁ%sthat pave the way for the activities. Essentially, in constructivist learning, the
conventional classroom approach is reversed — no lectures, no demonstrations, and no
presentations. From the beginning, students engage in activities through which they
develop skills and acquire concepts®® . Constructivism as an Instructional Strategy: The

Teacher’s Role Constructivism entails a cooperative dynamic involving educators,
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students, and other members of the community, and is customized to address the unique
needs and objectives of each individual learner. This approach facilitates ongoing
learning experiences. In a constructivist classroom, the teacher's role extends beyond
mere lecturing to that of an adept learner, capable of steering students towards adopting
cognitive techniques like self-assessment, articulating comprehension, posing Kbing
inquiries, and reflecting. Within constructivist classrooms, the teacher's res&Qbihty is
to structure information around overarching concepts that captivate th&t\ﬁgus' curiosity,
aid students in cultivating fresh perspectives, and bridge these @ir earlier learning.
The activities are centered around the students, encoura@ them to pose their own
inquiries, conduct their own experiments, establishﬁ@own parallels, and formulate
their own conclusions. During typical construc '&ssions, as students tackle a problem,
the instructor intervenes only when ﬁ\eb\&y to channel students in the appropriate
.
direction. Essentially, the instruc@\esents the challenge and empowers the students to
take the lead. Numeroﬂ&%cators and cognitive psychologists have applied
constructivist princi & the design of learning environments. From these applications,
.
they have disQe;\\a's of design principles which encompass:
1. devel%mentic settings that mirror the real-life contexts where learning holds
sighﬁ;%lce;
il. emphasize practical methods to address authentic real-world challenges;
iil. the instructor functions as a mentor and evaluator of the strategies applied to resolve

these challenges;
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iv. highlight the interconnected nature of concepts, offering diverse representations or

viewpoints of the subject matter;

v. educational objectives and goals should be collaboratively established, rather than

imposed;

vi. assessment should function as a tool for learners to self-assess their progress;

vii. supply tools and environments that aid learners in interpreting @myriad

perspectives of the world; and ’\(/

viii. learning should be driven by the learner's internal control an tion.

Constructivism empowers educators. In constructivist ing, instructors motivate

students to consistently evaluate the efficacy of ac@& in fostering comprehension.

Through introspection and analysis of their s tes, students within the constructivist

framework ideally evolve into "profici t\t\&ners,” progressively equipping themselves

.

for ongoing learning. With a caggﬁ%y designed classroom setting, students acquire the

skills of learning itself, ak@ a spiral progression. As they continually introspect on

their experiences, stu@ witness the growth of their ideas in complexity and potency,
)

thereby enh@ eir capacity to assimilate novel information. The central

responsibility of the teacher shifts towards nurturing this cycle of learning and reflection.

Withie# the framework of constructivist learning, instructors offer a diverse range of

learning scenarios to learners, resulting in a shift for students from the role of "acquiring

knowledge" to "constructing knowledge." Learning transforms into a process of actively

building knowledge. Learners play an active role in shaping their own understanding by

linking novel concepts to preexisting ideas, drawing from the materials or activities
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presented to them. For instance, the utilization of text, a collection of images, or visual
aids concerning a phenomenon or object is followed by group discussions or
interactions®'. Active involvement of learners in pertinent activities contributes
significantly to the organization and reorganization of ideas. Collaborative learning
fosters opportunities for the exchange of diverse viewpoints and the negotiation of
meaning. Each individual learner, both independently and collectivelb®ructs
meaning pertaining to a phenomenon, object, or event as they en%%cg/he learning
process. Teachers facilitate an environment where children can estions related to
their school learning, and they encourage children to respo their own words, drawing
from their personal experiences. The encouragement &lligent guessing" is embraced
as a valid teaching technique. Students ques%& only their teachers' ideas but also
those of their peers, make predictions a &Qenomena, design experiments to test their
.
hypotheses, and discuss their ﬁn{é\'}' ey compare their results with those of others,
arrive at autonomous conch&%apply new concepts to familiar scenarios, and familiar
concepts to novel sit@ns. This process enables learners to validate their beliefs and
AN

notions, sho@o tions and methodologies, and elaborate on and interpret textual
informatt habit of self-directed learning is cultivated in the learner. Moreover,
cor&?ﬁvism empowers students to pursue their individual interests and objectives.
Within this approach, learners harness and enhance their own abilities. The implications
of constructivism for teaching and learning are highlighted as follows:

1. teachers function as facilitators, supporters, guides, and exemplars of the learning

Process;
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i1. learning involves adapting our mental frameworks to accommodate new encounters;
iil. learning revolves around establishing connections between various pieces of
information;

iv. instruction should revolve around intricate problems that lack straightforward,

R

vi. student engagement and dedication outweigh the importance of te)%ggyntent;

definitive answers;

v. context and personal knowledge hold significant importance;

vii. learners excel in the process of discovering and generating thei knowledge; and

viii. emphasis is placed on discovery and guided dlscovei 1ing.

Behaviorism Approach to Learning The deductive s as promoted by behaviorists,

serves as a clear and direct illustration of cony&@nal teaching, involving the following
steps: ®

1. Presenting overarching princip generalizations.

2. Reinforcement through h&%ds such as: a. Providing examples, b. Addressing
students' inquiries, c, bbfymg and restating the principle.

3. Utilizing t{;j}ke nipulation when applicable.

4. Seekiubédback from students through questioning.

5. Mementing drill exercises. The inductive discovery strategy aimed to uncover
principles or generalizations. The instructional sequence was structured as follows:
1. Concretely manipulating the facts intended for correlation.

2. Introducing the facts intended for correlation.
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3. Facilitating discovery through discussion by: a. Offering specific examples, b.
Addressing students' queries, c. Proposing guiding questions if steps a. and b. didn't result
in discovery.

4. Reinforcing the identified generalization.

5. Incorporating a drill phase. The theory of behaviorism originated from the
contributions of Thorndike, Pavlov, and Skinner to the field of learni . The
established principles of stimulus-response, along with classical and (&&ygnditioning,
have been employed to elucidate the process of learning by utili ewards, penalties,
and trial-and-error mechanisms. This perspective is root biological drives and is
considered a means of adapting to the environmempty, In” this framework, learners are
positively reinforced in a consistent manne;béfgcremental strides in learning and
accomplishments. On a broader level, }\&orism advocates for teacher controlled or

.
teacher-centered methodologies {Eﬁ%&sﬂue educator holds the primary authoritative role.
Knowledge is distributed é@%istinct segments of a segregated curriculum, perceived
by students as separa@bj ects, and conveyed from teacher to student in predetermined
i

sequences, V\@/ ited room for student choice or interaction. Behaviorism theory
centers %@e analysis of observable and quantifiable behavior, underscoring that
belﬁ%r is largely acquired through conditioning and reinforcement, encompassing
rewards and punishments. From the behaviorist perspective, the objective of educational
psychology is to equip educators with the ability to anticipate, regulate, and modify
classroom behavior. This outlook contrasts with the approach that regards educational

psychology as a comprehensive area of content, emphasizing information over skill
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development. From the forgoing the principles derived from Thorndike's postulates can
be summarized as follows:

i. Law of Effect: Behaviors leading to satisfying outcomes are more likely to be repeated,
while behaviors leading to unsatisfying outcomes are less likely to be repeated.

ii. Law of Exercise: Connections between stimuli and responses are strengthened through

repetition and practice. Q

iii. Law of Readiness: Learning is most effective when the learner is ;(tgwd and ready
to engage in the task. %Q

iv. Law of Multiple Responses: In a situation, an or m may exhibit multiple
responses, but only one is likely to be correct or succ@l :

O

v. Law of Prepotency of Elements: Some ele Qn a situation are more noticeable and
elicit stronger responses. \:

vi. Law of Belongingness: Conne’{&etween stimuli and responses are more effective
if they logically belong togfe@.

vii. Law of Analog grning involves making analogies between new and previously
learned situat@

Viii. La\raénitation: Learning can occur through observing and imitating the behaviors
of &ﬁ%“

Social constructivist theory constitutes a pedagogical framework that underscores the
pivotal role of social interaction and contextual factors in the formation of knowledge.
This theoretical perspective posits that learning is an active, participant-driven process

that necessitates learners' active involvement with their environment and the sociocultural

50



milieu in which learning unfolds. Several components make up this theory including
zone of proximal development, scaffolding, situated learning etc!?.

Zone of Proximal Development: The Zone of Proximal Development, as conceived by
Lev Vygotsky, serves as a foundational construct in social constructivist theory. It
delineates the spectrum of tasks that a learner can execute with the assistance of a more
knowledgeable peer or instructor but is unable to perform autonomously. zone of
proximal development is construed as a fertile terrain for learning {({dyrelopmental
progression, wherein learners incrementally acquire novel skill%@nowledge through
social interaction and mentorship!?. 0

Scaffolding: Scaffolding emerges as a pedagogic@&egy premised on furnishing
learners with support and guidance while th%é’gole with tasks situated within their
zone of proximal development. The pri %\gbjective of scaffolding is to systematically

diminish the level of support @amers accrue competence and self-sufficiency.

Scaffolding takes on divefs@rms, encompassing modeling, questioning, and feedback,

and assumes a pivabrole in facilitating learning within the purview of social
)

constructivist@e/%“.

Situate ing: Situated learning advances the proposition that the most perspicuous

con}'lhension of learning is achieved within the specific contextual milieu in which it

transpires. Learning is construed as a sociocultural and contextual endeavor, intricately

interwoven with particular settings and practices. Situated learning underscores the

import of authentic tasks and activities that resonate with learners' lived experiences,
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alongside the salience of social interaction and collaborative engagement in the learning
process'4.

Communities of Practice: Communities of practice denote collective assemblages of
individuals who share common interests or professional affiliations and partake in
ongoing learning and collaborative endeavors. These communities are accorded
prominence in social constructivist theory as pivotal arenas for learning. Qﬁirnish
learners with opportunities to immerse themselves in genuine task%l dertakings,
avail themselves of feedback and mentorship from more seaso% bers, and foster a
shared understanding of the community's norms and practic@

Cognitive Apprenticeship: Cognitive apprenticeshi@e;ges as an instructional tactic

that hinges on the modeling and coaching of\learners in the utilization of cognitive

strategies and problem-solving profici rhe . It assumes a crucial role in supporting
learners in the cultivation of ex@ by affording them opportunities to observe and

practice cognitive strateglea@l in authentic contexts, whilst receiving guidance and

feedback from more%&ient mentors!®,
Social and Q}&b al Factors: Recognizing their growing significance, social

constructi theory acknowledges the pivotal role of social and emotional factors in
fost&ﬂg student well-being and success. These factors encompass emotional regulation,
task execution, and composite aptitudes such as metacognition and self-efficacy. They are
construed as instrumental markers of student well-being and psychological development,
and are progressively being integrated into educational evaluation frameworks and

interventions!3.
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In summation, social constructivist theory underscores the centrality of social interaction,
contextual milieu, and genuine tasks and activities in the realm of learning. It delineates
learning as a dynamic and active process, intimately intertwined with learners' dynamic
engagement with their surroundings and the sociocultural context in which learning
transpires. This theoretical framework has profound implications for pedagK and
learning, emphasizing the pivotal roles of scaffolding, situated learning, co ities of
practice, and cognitive apprenticeship in nurturing learners' growth an’%%ph”.

The theoretical basis of case-based teaching strategy exposes th licity of its facets
thus it can be understood through several educational and @ological theories:
Constructivism asserts that learners play an active ro@ﬁnstructing knowledge through
their interactions with their environment an tences. This theory finds alignment
with case-based teaching, as it encoura&év dents to delve into and dissect real-world

.

scenarios, allowing them to co@t their own understanding and meaning through
immersive involvement®. '\AQ

The enduring inﬂuen&‘ situated learning theory has prompted scholars to assert that

.

meaningful I@ ruly flourishes when deeply entrenched within its social and
environ matrix. This perspective, underscores the distinction between structured
classr@dm learning and the authentic practices inherent within professional spheres.
Significantly, educational pursuits within formal settings often remain detached from the

societal and cultural practices that shape real-world contexts®.
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23 Review of Empirical Studies
2.3.1 Case-based Teaching Strategy and Academic Achievement
A research work on case-based teaching and the current study both aim to investigate the
effectiveness of different teaching approaches on student learning outcomes. The research
work describes the creation of an active learning teaching approach called the
collaborative, Case-based classroom, which combines three pedagogical str: s: peer-
assisted learning, Case-based learning, and just-in-time teaching. The & llected data
from student surveys of a second-year cardiology elective and fo @t the collaborative,
Case-based classroom approach was preferred by studel@ompared to a case-based
lecture. The current study will use a quasi—experi@@design with two groups, the
experimental group and the control group, ybérgs the effectiveness of Case-based
teaching strategy on academic achwvex word problems in Mathematics among
Junior secondary school students dan metropolis, Oyo State. The study will use a
pre-test and post-test, a qﬁ@malre, observation, case studies, as research instruments
to collect data. Both%ies emphasize the importance of active learning methods in
.
improving st@e ing outcomes and suggest that integrating active and passive
learnin ods may have greater benefits in terms of student preference and
per%@ance than either method alone>?.
A research work on case-based teaching and the current study both use a quasi-
experimental design with two groups to investigate the effectiveness of case-based
teaching on student learning outcomes. However, the research work focuses on

developing a practical e-learning framework with the implementation of case method and
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project-based learning, while the current study aims to assess the effectiveness of case-
based teaching strategy on academic achievement in word problems in mathematics
among Junior secondary school students. The research work collected data through a case
study in Ukraine involving®® master students, while the current study will collect data
using pre-test and post-test design, a questionnaire, observation, case studies, and
interviews among Junior senior secondary school students in Ibadan Me is, Oyo
State. The research work proposes a taxonomy for indicators of e—legQi fectiveness,
while the current study will analyze data using descriptive and i tial statistics such
as mean, standard deviation, frequency distribution, t—te@d ANOVA. Both studies
emphasize the importance of active learning met 9 improving student learning
outcomes and suggest that integrating active passive learning methods may have
greater benefits in terms of student ?ﬁ\glce and performance than either method
alone, \é;\\'

Another research work anﬂ@%rrent study both use a quasi-experimental design with
two groups to invest@ the effectiveness of different teaching approaches on student

.

learning outc@i wever, the research work focuses on developing a new blended
teachingfa§ that combines Team-based Learning, Problem-based Learning (PBL), and
Caéb%sed Learning to improve students' academic performance and promote class
enthusiasm and satisfaction with the course. The blended teaching mode consists of
online and offline modules, and an objective achievement scale model with five

educational objectives was designed to evaluate teaching efficiency. On the other hand,

the current study aims to assess the effectiveness of Case-based teaching strategy on
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academic achievement in word problems in Mathematics among Junior secondary school
students. The study will collect data using pre-test and post-test design, a questionnaire,
observation, case studies, and interviews, and analyze data using descriptive and
inferential statistics such as mean, standard deviation, frequency distribution, t-test, and
ANOVA. Both studies emphasize the importance of active learning methods in inKVing
student learning outcomes and suggest that integrating active and pas 'Qearning
methods may have greater benefits in terms of student preference a%g@mance than
either method alone. However, Another research work focu@eveloping a new
teaching mode, while the current study focuses on assessin@effectiveness of a specific
teaching strategy>>. Q

A research work study differ significantly in tl%érsbearch objectives, methodologies, and
contexts. The research work is prim i\Q)ncerned with undergraduate attrition in

N>
science, technology, engineering, athematics (STEM) fields, particularly during the
intermediate years of coll g{ examines the impact of case-based learning versus
N\
traditional lectures o@leaming gains of undergraduates in an intermediate physiology
Ao

course. The @g ooted in cognitive load theory and explores how the timing of
pedagogi pproaches relates to students' cognitive abilities. Surprisingly, the results
inm that case-based learning doesn't guarantee improved learning gains for all
students. Those with lower ACT scores or fewer credit hours completed had lower

learning gains with case-based learning, suggesting that it might overwhelm

inexperienced students' cognitive abilities3®.
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In contrast, the current study focuses on a different context, namely Junior secondary
school students in Ibadan Metropolis, Oyo State. It employs a quasi-experimental design
with two groups: an experimental group exposed to case-based teaching and a control
group receiving traditional instruction over a 6-week period. The primary goal is to assess
academic achievement in Mathematics word problems. The study employs a range of
research instruments, including pre-tests, post-tests, questionnaires, Qratlons,
descriptive and inferential statistics for data analysis. Content Valk&c,f)he research
instruments is established through literature review, and instrug@abﬂity is assessed
through a pilot study?. Q
In summary, the research work and the current stu, &er in their educational levels
(college vs. secondary school), research que tions (impact of teaching methods vs.
instructional strategies in Mathematics Qhe theoretical framework (cognitive load
.
theory vs. not specified) guiding @mvestigations. While both studies use case-based
instruction, their aims an'd&ﬁ%lgs are tailored to distinct educational contexts and
\
research obj ectives%.s
35
A research w@ the current study differ in their research focus and methodology.
The res work delves into the impact of Case study-based learning on university
stuéﬂ% in Pakistan, specifically examining its effects on engagement, learning
motivation, and learning performance. Employing structural equation modeling, the
findings indicate a positive relationship between Case-based learning and various aspects
of engagement (behavioral, emotional, cognitive, and agentic). It also suggests that Case-

based learning leads to a better understanding of concepts, skill development, and
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enhanced learning motivation. Interestingly, the study highlights that the influence of
student engagement on learning performance varies depending on the specific aspect,
with agentic engagement showing the strongest statistically significant relationship?’.
On the other hand, the current study focuses on Junior secondary school students in
Ibadan metropolis, Oyo State, Nigeria. It adopts a quasi-experimental design, comparing
case-based teaching with traditional instruction over a 6-week period. The @aims to
assess academic achievemnt in Mathematics word problems usir&&iyds research
instruments, including pre-tests, post-tests, questionnaires, obse @, case studies, and
interviews. Data analysis involves descriptive and infere statistics. The study also
places importance on establishing the content validi Qsearch instruments through a
thorough literature review and assessing instru%&iability via a pilot study?’.
In summary, while the research work e*ges the impact of case-based learning on
.
university students in Pakistan, g@ssmmg its effects on engagement, motivation, and
learning performance, the ’c@%study centers on secondary school students in Nigeria,
focusing on the com@on between case-based teaching and traditional instruction in
S
terms of aca@: evement in Mathematics. The two studies differ in their contexts,
particip nd research objectives®’.
A reseérch work and the current study differ significantly in their research objectives,
methodologies, and contexts. The research work focuses on evaluating the effectiveness
of Case-based learning in medical students' education through a meta-analysis of

randomized controlled trials. It spans studies published from 1995 to 2020 and involves a

systematic search of various databases. The findings, based on 8§ included studies with a
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total of 939 students, suggest that case-based learning is an effective teaching method for
medical students, leading to improvements in academic performance and case analysis
ability. This study employs a quantitative approach, utilizing statistical analysis and risk
bias assessment tools3®.

In contrast, the current study adopts a quasi-experimental design with two groups of
Junior secondary school students in Nigeria. It focuses on comparing the in@)f ase-
based teaching with traditional instruction on academic achievem&tb’lathematics
word problems over a 6-week period. Data collection inc@e—tests, post-tests,
questionnaires, observations, case studies, and intervi The analysis relies on
descriptive and inferential statistics. Moreover, this s@aphasizes the establishment of
content validity through literature review and i &m reliability through a pilot study?3®.
In summary, the research work assexs\% effectiveness of case-based learning in

.

medical education through a m@a ysis of randomized controlled trials, while the
current study examines th'e@act of Case-based teaching on academic achievement in

Q

mathematics amon ndary school students in Nigeria. These studies differ
. \é

significantly <1n\thi research goals, participants, methodologies, and educational
context 6

A M evaluated the effectiveness and efficiency of case -based learning combined
teaching in thyroid surgery, while the current study aims to evaluate the effectiveness of
the case-based teaching strategy in improving students' academic achievement in
Mathematics. While the first study used a prospective enrollment of 354 fourth-year

students majoring in clinical medicine and 232 residents, the current study will use a
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quasi-experimental design with Junior secondary school students in Ibadan metropolis,
Oyo State. Both studies will use pre-tests and post-tests to evaluate the effectiveness of
the teaching strategies, but the first study will also administer an anonymous
questionnaire to evaluate the students' perceptions and experiences. The first study found
that the case -based learning group's performance improvement was significantly higher
than the traditional group's, and the scores for learning motivation, u anding,
student-teacher interaction, and clinical thinking skills were signiﬁ&nt&b&gher in the
case -based learning group than in the traditional group. Me the survey scores
representing the amount of students' free time the courssumed were significantly
lower in the case -based learning group than in the Q&nal group. The current study
will use a variety of research instruments, . ing observation, case studies, and
interviews, to evaluate the effectiveness (@ case-based teaching strategy in improving
NS

students' academic achievement i&ﬁ%ﬁhematics”.

A study conducted in Isfah niversity of Medical Sciences compared the effectiveness
of Case-based teachin flipped classroom methods with the traditional lecture method

.

on students' 1@ d satisfaction at internship in the Department of General Surgery.
The studband that flipped classroom methods improved students' learning and the
quhg/of teaching, and students were more satisfied with these methods compared to the
lecture method. Another study, which will be conducted in Ibadan metropolis, Oyo State,
will evaluate the effectiveness of the Case-based teaching strategy in improving students'
academic achievement in Mathematics. This study will use a quasi-experimental design

with two groups: the experimental group and the control group. The experimental group
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will receive instruction using the Case-based teaching strategy, while the control group
will receive traditional instruction. The study will be conducted over a period of 6 weeks
with Junior secondary school students. The research instruments that will be used in this
study include a pre-test and post-test, a questionnaire, observation, case studies, and
interviews. The data will be analyzed using descriptive statistics and inferential statistics.
Both studies aim to evaluate the effectiveness of case-based teaching strat@bu the
first study focuses on medical students' learning and satisfaction ir&&@paﬁment of
General Surgery, while the second study focuses on Junior se%@y school students'
academic achievement in Mathematics*. Q

A study conducted among nursing students evaluat @effect of Case-based learning
with or without conceptual mapping on critic%@fgng and academic self-efficacy. The
study found that using integrative ed&&@methods such as conceptual mapping in

.
combination with Case-based ed&@?ﬁn had a significant effect on enhancing student’s
critical thinking and acadefn&%’—efﬁcacy‘“.
O
The current study ai& evaluate the effectiveness of the Case-based teaching strategy
.

in improving@ condary school students' academic achievement in Mathematics.
The stu%él use a quasi-experimental design with two groups: the experimental group
an(hbe control group. The experimental group will receive instruction using the case-
based teaching strategy, while the control group will receive traditional instruction. The

study will be conducted over a period of 8 weeks. Both studies aim to evaluate the

effectiveness of Case-based teaching/learning strategies, but the first study focuses on
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nursing students' critical thinking and academic self-efficacy, while the second study
focuses on Junior secondary school students' academic achievement in Mathematics*!.

A study evaluated the effectiveness of Case-based Games Learning using Quizizz and
Case-based Learning without Quiz on students' conceptual understanding in mathematics.
The study found that the average conceptual understanding of Case-based Games
Learning using Quiz application strategy was more effective than Case- earning
without Quiz application in evaluating student work results qui%(wcisely, and
accurately. The current study aims to evaluate the effective f the Case-based
teaching strategy in improving Junior secondary school sts’ academic achievement
in Mathematics. The study will use a quasi—experi@@design with two groups: the
experimental group and the control group. Th éybwill be conducted over a period of 6
weeks, and the data will be analyzed K@scriptive statistics and inferential statistics.

.
Both studies aim to evaluate the {ﬁ%‘iveness of case-based teaching/learning strategies,
but they have different focﬂ@%e reviewed study focuses on the effectiveness of Case-
based Games Learni@ing Quiz and Case-base Learning without Quiz on students'
i

conceptual uQe/ nding in Mathematics, while the current study focuses on the
effectiv%bof the case-based teaching strategy in improving Junior secondary school
stuén&' academic achievement in Mathematics*2.

A study explored the factors in Case-based Learning sessions that promote a deep
learning approach in medical students. The study used a mix method research
methodology with an explanatory sequential design. The quantitative part of the study

collected data through a survey of second-year medical students, while the qualitative part
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conducted semi-structured interviews with deep learners to explore the factors that
promote deep learning through Case-base Learning guided inquiry approach. The study
found that active participation of students in the Case-base Learning session, relevance of
the case with their clinical practice, complexity of the case for future practice, intrinsic
motivation, guided inquiry approach with tutor’s involvement, role-playing, and changes
in learning approaches of the students were responsible for inculcating a @eaming
approach in medical students in their pre-clinical years*. ’\(/

The current study aims to evaluate the effectiveness of the case- aching strategy in
improving Junior secondary school students' academic achent in Mathematics. The
study will use a quasi-experimental design with tonQ&: the experimental group and
the control group. The experimental group W%é’gve instruction using the case-based
teaching strategy, while the control gro % receive traditional instruction. The study

.

will be conducted over a peri@ weeks, and the data will be analyzed using
descriptive statistics and inferential statistics. The study aims to evaluate the effectiveness
of the Case-based te)éug strategy in improving students' academic achievement in
Mathematics(:\\'

Both studics«aim to evaluate the effectiveness of Case-based teaching/learning strategies,
but have different focuses. A study focuses on exploring the factors that promote a
deep learning approach in medical students through Case-based learning guided inquiry
approach, while the current study focuses on evaluating the effectiveness of the case-
based teaching strategy in improving Junior secondary school students' academic

achievement in Mathematics®.
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A study evaluated the effectiveness of Case-based Games Learning using Quizizz and
Case-based Learning without Quizizz on students' conceptual understanding in
mathematics. The study found that the average conceptual understanding of CBGL using
Quizizz application strategy was more effective than Case-base Learning without Quizizz
application in evaluating student work results quickly, precisely, and accuraKThe
second study aims to evaluate the effectiveness of the Case-based teachi tegy in
improving senior secondary school students' academic achievement K\\/&hﬁnaﬁcs. The
study will use a quasi-experimental design with two groups: th @imental group and
the control group. The study will be conducted over a perio®6 weeks, and the data will
be analyzed using descriptive statistics and infere 'Qatistics. Both studies aim to
evaluate the effectiveness of Case-based te /learning strategies, but they have
different focuses. A study focuses on Qctiveness of Case-based Games Learning
.
using Quizizz and Case-base {ﬁj\nng without Quizizz on students' conceptual
understanding in Mathemati %ﬂe the current study focuses on the effectiveness of the
N\
case-based teaching S\ng in improving Junior secondary school students' academic
.

achievement @e atics*.

The fir y aimed to assess the effectiveness of flipped classroom approach in
con}%on to the current teaching methodology in nursing students. The study found that
the quiz and the class engagement scores were highly significant at post-cycle II where
the flipped classroom approach was used with extra class time compared to post-cycle I
and pre-cycle. The participants reported gaining a deeper understanding of concepts,

being motivated, and more confident in learning the course material. The second study
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aims to evaluate the effectiveness of the Case-based teaching strategy in improving Junior
secondary school students' academic achievement in Mathematics. The study will use a
quasi-experimental design with two groups: the experimental group and the control group.
The study will be conducted over a period of 6 weeks, and the data will be analyzed using
descriptive statistics and inferential statistics. Both studies aim to evaluate the
effectiveness of different teaching methodologies, but they differ in @Qspeciﬁc
methodologies used and the subjects of study. The first study focused &ggﬁfectiveness
of flipped classroom approach in learning pediatric courst among nursing
students, while the second study focuses on the effecti\@s of case-based teaching
strategy in improving academic achievement in M@&[ics among Junior secondary
school students®. ,bbrb

A study aimed to explore student and f: Mr perceptions of Case-based learning and

.
Team-based learning in medic@&ucaﬁon, using Experience-based learning as a
conceptual lens. The study'f@%hat the experience in Case-based Learning was positive,
with many favorable@cts that built on and complemented their Team-base Learning
e

experience. Qe/ arning environment was enriched by the Case-base Learning
framewq@&t allowed application of knowledge to solve clinical problems within the
sm?ﬁ;b‘oups with consistent facilitator guidance and feedback. The current study aims to
evaluate the effectiveness of the Case-based teaching strategy in improving Junior
secondary school students' academic achievement in Mathematics. The study will use a
quasi-experimental design with two groups: the experimental group and the control group.

The study will be conducted over a period of 6 weeks, and the data will be analyzed using
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descriptive statistics and inferential statistics. Both studies aim to evaluate the
effectiveness of Case-based teaching/learning strategies, but the first study focuses on
comparing Case-base Learning and Team-base Learning in medical education, while the
current study focuses on the effectiveness of the case-based teaching strategy in
improving academic achievement in Mathematics for Junior secondary school students*.
A study reviewed the efficiency of instructional interventions in improv@a emic
motivation in nursing students. The study found that educational ir& jons such as
simulation, case-based learning, cooperative learning, learning c , peer assessment,
and self-assessment using video typing improved academic@vaﬁon in nursing students.
The second study aimed to evaluate the effectivene@%se—based teaching strategy in
improving students' academic achievement i ematics. The study will use a quasi-
experimental design with two groups: t v@rimental group and the control group. The
.
study will be conducted over a p@of weeks with Junior secondary school students
in Ibadan Metropolis, Oﬂl\%%e. The study will use pre-test and post-test design,
questionnaires, obser\%y case studies, and interviews to collect data. Both studies aim
PN

to evaluate t@/ ctiveness of teaching strategies in improving students' academic
perfor owever, the first study focuses on instructional interventions to improve
aczmw% motivation in nursing students, while the second study focuses on the
effectiveness of case-based teaching strategy in improving students' academic
achievement in Mathematics®’.

A study which examined the effect of computer simulation on achievement of students in

Algebra at Junior secondary school level is similar to the current study. The research
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employed quasi experimental design of pre-test post-test control group type like the
current study. Both studies are similar in that they are focused on junior secondary school
students. Both studies employ pre-test and post-tests scores. The current study uses
ANCOVA at 0.05 level of significance whereas the reviewed study made use of Special
Package for Social Sciences (SPSS)*.

Another study investigated how case-based learning affected students' ematics
communication skills. The study used a posttest-only design in similz;'tQ(g;h the current
study. Also, it was a quasi-experimental investigation. The con@ received standard
instruction, whereas the experiment class received case— learning instruction; this
makes it similar to the current study. This study is si '&) the present study in terms of
its use of quasi expermental design. However, &s from the current study in terms of
the topic of focus: while the st d\Qvestigates how students’ Mathematics

.

communication skills, the curre‘{C;\l\ay examines the effect of case-based teaching
strategy on the teaching anﬂ&nmg of word problems*.

A study aimed to desge the differences in mathematical connection ability between

SN

students who@%i&ﬂ ith the Problem Based Learning and those who used the Case-
based L g approach is also similar to the current study. A quasi-experiment with a
prekwpost—test non-equivalent group design was conducted for the purpose; in this
regard, the study is similar to the current study. The data was analyzed using inferential
statistics, this also makes it similar to the current study. The current study is study from

this study in terms of aim: while the current study investigates the difference between
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case-based teaching and traditional teaching method, the reviewed study compares
Problem Based Learning and those who used the Case-Based Learning™.

The present study focuses on a 2x2 factorial design involving a case-based learning
intervention for an experimental group and conventional methods for a control group,
targeting three levels of academic achievement among JS2 gender at two-levels. In

contrast, the reviewed study examines the development of an integratebgﬁased

curriculum, specifically in Mathematics teacher education, emy% ing cognitive
flexibility and knowledge transfer theory proposed by Rand Spi ile the first study

aims to analyze the effects of case-based learning on acac achievement using pre-
and post-tests, descriptive statistics, and inferential @y;s, the second source explores
the potential of subject-specific cases to e Mathematics teachers' pedagogical

thinking and reasoning through the desi @case—based curriculum?!.

A study on the impact of the case : earning on science process skills is similar to the
current study. The reviewe’@%y focused on investigating the impact of problem-based
learning (PBL) on S}Qe process skills (SPS) and learning achievement regarding
'Safety in @i onment' in Tanzanian secondary schools. It utilized a quasi-
experi design with Form One 'Stream E' students in the experimental school and
FO}Mne 'Stream D' students in the control school. Data collection involved a structured
questionnaire and an achievement test, revealing that PBL significantly improved SPS

and learning achievement compared to traditional teaching methods. Notably, PBL was

found to enhance cognitive abilities and eliminate gender-based achievement differences,
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recommending the continued use of learner-centered approaches like PBL in science
education, particularly Biology>2.
In contrast, the current study implemented a 2x2 factorial design in a quasi-experimental
setup, where an experimental group received a case-based learning intervention while a
control group followed conventional methods across varying levels of academic
achievement (low, medium, high) among 366 JS2 students in Oyo State, ia. The
study employed researcher-developed lesson plans and a Mathematic’sq icyement Test,
validated and tested for reliability. Data analysis involved pr post-tests over 6
weeks, utilizing descriptive statistics, t-tests, ANOVA, @ANCOVA to assess the
impact of the case-based learning intervention on stu%&cademic achievement in word
problems>2. ,bbrb
Another study which examined Case-ba &ﬂs dy is also similar to the current study. The
.
two studies differ in several @aspects. The first study was conducted with
undergraduate students in'a&termediate physiology course, whereas the second study
involved grade 8 secckby school students in Nigeria. The interventions also varied, with
.
the first studQ:}mx ing case-based learning and traditional lectures, and the second
study e ng a 2x2 factorial design with an experimental group receiving a case-based
lea%a%intervention and a control group using conventional methods. Additionally, the
outcome measures differed, with the first study focusing on learning gains and the second
study examining academic achievement in word problems.
Despite these differences, the studies share some similarities. Both used a quasi-

experimental design to compare the effectiveness of case-based learning with traditional
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methods. The first study drew on cognitive load theory to understand the potential

challenges of case-based learning for inexperienced students. Both studies used

researcher-developed instruments, such as lesson plans and achievement tests, to assess

the impact of the interventions. Finally, both studies employed descriptive and inferential

statistics, including t-tests and ANOVA, to analyze the data.

Overall, while the studies have distinct contexts and foci, they both con@ to the

growing body of research on the effectiveness of case-based le%g\'y improving

student learning outcomes compared to traditional teaching meth

O

2.3.2 Gender and Academic Achievement in Ma@@ics

The belief that men possess a natural advanta%&thematics compared to women has

persisted throughout history. This belief also manifested in the education system,

.

where girls were frequently dissu{&om pursuing studies in Mathematics and science.

It's worth noting that geﬁ@%ﬁ‘erences in Mathematics are generally marginal and

subject to variations @ding on the particular task or measurement being considered.
3

Several facto@ te to these gender differences in Mathematics, including:

1. Teac pectations: teachers often have lower expectation for girls’ mathematical

ability/than boys>. This can lead to girls receiving less challenging Mathematics

instruction leading to girls having less confidence in their mathematical abilities.

ii.Parental involvement: Parent often encourages their sons to pursue Mathematics more

than their daughter’®. This can lead to boys having more opportunities to learn
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Mathematics outside of school and to boys having more positive attitude towards
Mathematics. 3°

iii. 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.

iv. Cultural factors: In some cultures, Mathematics is seen as a masculine \Which
can discourage girls from pursuing Mathematics and Mathematics relg{d isgiplines® .
Gender, as a multifaceted and intricate aspect of human identity) permeated every
corner of society®. It is an integral part of the socialic, influencing behavior,
expectations, and opportunities®®. Understanding &T is not just a matter of
acknowledging the binary distinction betw%bnale and female; rather, it entails
recognizing the complex interplay of &gical social, cultural, and psychological
factors that shape an 1nd1v1dual’§&§hse of self and their role in society®®. Gender, a
fundamental aspect of hum@%’entlty, transcends mere biological distinctions. It is a
complex social con\bﬁ that encompasses a spectrum of roles, behaviors, and
expectations ss?%*dlo individuals based on their perceived masculinity or femininity.
Gender %@ply intertwined with culture, history, and societal norms, shaping how
pecxe?percelve themselves and interact with the world®.The finding underscore the
enduring influence of the past on higher education, resulting in an environment that is
legally desegregated but socially segregated. The results showed that how students get

involved with their studies, considering behavioural, emotional, and cognitive aspects,
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depends on their race and gender at the university being studied. And this engagement is

closely related to how well they perform academically®?.

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 the gender
gap in Mathematics achievement and its potential contributing factors to this . The
findings indicated that, on the average, male students achieved higher Math scores
compared to their female counterparts. However, the observed gendeé@%‘(/lathematics
achievement was found to be partially attributed to differe%n students' attitudes
toward Mathematics and their approach to learni ifically, female students
demonstrated lower levels of confidence in th ir@emaﬁcal abilities and were less
inclined to employ advanced learning \56@65 like planning and monitoring, in
comparison to their male counte@”. Furthermore, the gender disparities in
Mathematics achievement exhlw ariations based on the specific type of Mathematics
being studied. Male st ended to perform better than female students in geometry

N

and data ana1y51s ale students tended to outperform male students in the domains of

number ar%gebt

A res %work on analytics of multimodal learning developed a real-time, multimodal
Student Engagement Analytics Technology to support teachers in providing just-in-time
personalized support to students who risk disengagement. The study used a multi-method
approach consisting of a quasi-experimental design to evaluate the impact of the
technology and a case study design to understand the environmental and social factors

surrounding the classroom setting. The results showed that the technology had a
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significant impact on the teacher's classroom practices and student engagement. On the
other hand, the current study aims to compare the effectiveness of case-based teaching
strategy versus traditional instruction in improving senior secondary school students'
academic achievement in word problems in mathematics. The current study uses a quasi-
experimental design with two groups, the experimental group, and the control group, and
will be conducted over a period of 6 weeks. The research instruments that wi used in
this study include a pre-test and post-test, a questionnaire, observati%gfﬁtudies, and
interviews. While both studies focus on teaching and learning, th er in their specific
research questions, designs, and methods?!. Q

A research work on the longitudinal relationship be@@hope, academic achievement,
and engagement explores the reciprocal ’Séﬁgls between hope and academic
achievement and the mediating effect o R\thioral engagement in a sample of Chinese

.
elementary school students. The’&ﬁgdy uses a multi-method approach to assess hope,
behavioral engagement, aﬂ@%mic achievement. On the other hand, the current study
aims to compare thegectiveness of case-based teaching strategy versus traditional
.

instruction in@i g Junior secondary school students' academic achievement in word
proble athematics. The current study uses a quasi-experimental design with two
grou %he experimental group, and the control group, and will be conducted over a
period of 6 weeks. The research instruments that will be used in this study include a pre-
test and post-test, a questionnaire, observation, case studies, and interviews. While both

studies focus on teaching and learning, they differ in their specific research questions,

designs, and methods?2.
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A study conducted in the context of the changing economic landscape emphasized the
increasing necessity of a college degree for employment in an information-based society.
It focused on the importance of student engagement in predicting and preventing high
school dropout and improving student outcomes. This study examined the relationship
between secondary school engagement and postsecondary enrollment and persistence. Its
findings suggested that secondary student engagement predicts p@%ondary
matriculation and persistence, even after accounting for demograngdﬁchool—level
variables. Notably, the Future Goals and Aspirations scale emer a strong predictor
of engagement, with implications for early warning syste college retention efforts.
In contrast, the current study outlined a quasi-experi Qdesign involving two groups:
an experimental group exposed to case—basefb&ng and a control group receiving
traditional instruction over 6 weeks. X\gﬁted Junior secondary school students in
>
Ibadan Metropolis, Oyo State, &s\om y assigned to these groups. The research
instruments in this study ih@%pre—tests, post-tests, questionnaires, observations, case
studies, and intervie%b primarily focused on assessing academic achievement in
35

Mathematics@ problems. Data analysis techniques encompassed descriptive and
inferenti gistics such as mean, standard deviation, frequency distribution, t-tests, and
AN % Content validity of the research instruments was established through an
exhaustive literature review, and reliability was assessed through a pilot study on a small
sample of participants®3.

In summary, while the first study explored the relationship between student engagement

and postsecondary outcomes in the context of a changing job market, the current study
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employed a quasi-experimental approach to investigate the effectiveness of case-based
teaching in improving academic achievement in Mathematics among Junior secondary
school students in Ibadan Metropolis. These studies address different aspects of education,
with the former focusing on engagement and post-secondary outcomes and the latter on
instructional methods and academic achievement?3.

A study conducted in China explored the relationship between two©®onal
technology tools, Superstar—Xuexitong and WeChat, and three di@g@& of student
engagement. The study found that emotional engagement has test positive effect
on educational technology engagement and that using LN@uld engage students more
than adopting social networking systems. On the ot Qi, the current study will use a
quasi-experimental design with two groups, thﬁb@rlmental group and the control group,
to assess academic achievement in wgh lems in mathematics. The study will be

conducted over a period of 6 We®1

inferential statistics such as{s&an standard deviation, frequency distribution, t-test, and

e data will be analyzed using descriptive and

ANOVA. The two @es are different in terms of their research design, research
instruments, @:\analyms methods. While the first study is exploratory and uses an
adopted%éevised questionnaire from previous researches, the current study is quasi-
ex;kﬁgﬁental and uses a pre-test and post-test, a questionnaire, observation, case studies,
and interviews?*.

Another study investigated the relationship between self-efficacy beliefs, engagement,
and academic performance in Mathematics essons among secondary school sixth, seventh,

and eighth graders. The study found that students' self-efficacy beliefs in learning and
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performance in Mathematics ignificantly and positively predicted their Mathematics
achievement. On the other hand, the current study will use a quasi-experimental design
with two groups, the experimental group and the control group, to assess academic
achievement in word problems in mathematics. The two studies are different in terms of
their research questions, research design, research instruments, and data analysis methods.
While the first study is correlational and uses a self-efficacy sub—dir@n of a
motivation scale related to learning and performance, the currsn\w 1S quasi-
experimental and uses a pre-test and post-test, a questionnaire, @tion, case studies,
and interviews. However, both studies focus on academiievement in Mathematics
and the factors that affect it, such as self-efficacy beli@& engagement?’,

Another study investigated the extent of st ngagement and its correlation with
academic performance at Partido Stat b\\suQersity. The study found that the level of

.
student engagement along behav@emotional, and cognitive engagements were high,
and academic performancé@ very good. The study also revealed that teacher, school,
and family factors @ positively related to student engagement, and behavioral,
.

emotional, @g itive engagements were positively correlated to academic
perfor n the other hand, the current study will use a quasi-experimental design
WiMO groups to assess academic achievement in word problems in Mathematics. The
two studies are different in terms of their research questions, research design, research
instruments, and data analysis methods. While the first study is descriptive-correlational

and uses a teacher-made questionnaire, the current study is quasi-experimental and uses a

pre-test and post-test, a questionnaire, observation, case studies, and interviews. However,
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both studies focus on student engagement and academic performance and highlight the
importance of factors such as teacher, school, and family in promoting student
engagement?®,

Another study conducted a systematic review of the literature on student engagement in
Latin American higher education institutions during the COVID-19 pandemic. The study
identified the main characteristics of student engagement from behavioral, (@Ve, and

affective dimensions and provided implications for online learning’<(4§n American

higher education, such as transforming higher education, providin -,Q quate professional

training, improving internet connectivity, ensuring qua e learning, and providing
emotional support. On the other hand, the current QIH use a quasi-experimental
design with two groups to assess academic ac%‘em in word problems in mathematics.
The two studies are different in te @helr research questions, research design,
research instruments, and data an ﬁ%s methods. While the first study focuses on student
engagement in Latin Aniefican higher education institutions during the COVID-19
pandemic, the curren dy focuses on academic achievement in mathematics among
.

Junior seconcﬁy:\%ﬂo | students in Ibadan Metropolis, Oyo State. However, both studies
highlig importance of providing adequate support and training to students and
tea&eﬁ to promote effective online learning and academic achievement?’.

Another study examined the characteristics of student engagement in online courses and
their impact on academic achievements, distinguishing between course completers and

non-completers. The study found that engagement with course materials and reading the

forums predicted final exam success, emphasizing the significant importance of
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engagement in various activities in the online course. On the other hand, the current study
will use a quasi-experimental design with two groups to assess academic achievement in
word problems in Mathematics among Junior secondary school students in Ibadan
metropolis, Oyo State. The two studies are different in terms of their research questions,
research design, research instruments, and data analysis methods. While the first study
focuses on student engagement in online courses and its impact @a emic
achievements, the current study focuses on academic achievement in /Katgqpatics among
Junior secondary school students. However, both studies highii he importance of
engagement in promoting academic achievement and succe@

Another study explored the developmental casca, Q\(ing students’ self-efficacy,
behavioral engagement, emotional engageme%&cademic achievement, finding that
student self-efficacy and academic achi km nt are mutually associated from 4th to 6th

)
grades. On the other hand, the c’{&%ﬁ study will use a quasi-experimental design with
two groups to assess acad@ achievement in word problems in Mathematics among
Junior secondary schodl students in the Ibadan Metropolis, Oyo State. The search results
35

also include sQi;\}b cultural values and student self-efficacy, self-esteem and academic
engage mong adolescents, school engagement and students at risk, the combined
eft&Wof motivation, learning, and personality traits on academic performance, and
supporting disadvantaged students and schools. The studies highlight the importance of
various factors, such as self-efficacy, engagement, motivation, and equity, in promoting

academic achievement and well-being among students?.
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Another study conducted at the Faculty of Industrial Engineering Telkom University
examined the relationship between student engagement and academic achievement,
finding that student engagement was at a high category, and learning achievement was in
honors, but student engagement had no effect on academic achievement. On the other
hand, the current study will use a quasi-experimental design with two groups to assess
academic achievement in word problems in mathematics among Junior seco school
students in Ibadan metropolis, Oyo State. The search results also ’q(@p studies on
students' engagement and academic outcomes in live online learni mparing students'
engagement in classroom education between China an@ermany, the longitudinal
association between engagement and achievement, a@&ffects of student engagement
on academic achievement among college stu@(%le studies highlight the importance
of engagement in promoting academic, a Vement and the need to consider various
A

factors, such as gender, educa and student profiles, in understanding the

relationship between engag@\%nd academic outcomes®’.
Another study condu\bm the Dominican Republic examined the relationship between
.

hope, self—e@/&‘,’ ngagement, and academic success, finding that behavioral
engage as the best predictor of academic success, and interventions should target
Vari\ab)es such as hope or engagement to increase academic success. On the other hand,
the current study will use a quasi-experimental design with two groups to assess academic
achievement in word problems in Mathematics among Junior secondary school students
in Ibadan Metropolis, Oyo State. The search results also include studies on the

relationship between teacher multicultural attitudes and culturally responsive teaching,
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the effects of teacher feedback on student engagement and academic performance, the
impact of parental involvement on student engagement and academic achievement, and
the role of motivation and self-regulated learning in academic achievement. The studies
highlight the importance of various factors, such as teacher and parental involvement,
feedback, motivation, and self-regulated learning, in promoting academic engaiment
and achievement among students?!. Q
O
A research work investigated the relationship between student engag& d academic
achievement in state and non-state universities in Sri Lanka. Th @r used a deductive
research design and collected data through primary dat@ng both quantitative and
qualitative approaches. The sample size was 350 und%&ates from both state and non-
state universities. The results showed a statisti%bf;‘gniﬁcant strong positive relationship
between student engagement and ac A\@ achievement, with campus engagement
.
having a stronger relationship th s engagement. The current study will use a quasi-
experimental design with T@%ups, the experimental group and the control group, to
assess the effectivene@ case-based teaching strategy on academic achievement in word
hon

problems in l@t} atics among Junior secondary school students in Ibadan Metropolis,
Oyo St%@e study will be conducted over a period of 6 weeks and will use a pre-test
and %t—test, a questionnaire, observation, case studies, and interviews as research
instruments. The data will be analyzed using descriptive and inferential statistics such as
mean, standard deviation, frequency distribution, t-test, and ANOVA. The two studies are

different in terms of research design, sample size, research instruments, and data analysis

methods. However, both studies aim to investigate the relationship between student
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engagement and academic achievement, albeit in different contexts and with different
approaches™.

24 Conceptual Model

Independent Variable Dependent Variable

Treatment
Case-based Hol

Teaching (Fass=72.771)

Strategy

Student
Gender Ho2 Academic
Male/Female m Athivement
Conventional v Ho3 o,
(F1:65=3.187)

Fig. 2.1 : Conceptual Model showing théwelationship between Variables

Source: Research’s Field work 2024

Figure 2.1 shows the relatiofiship between the following: Independent variable and
dependent variable, Mgdetating variable and the dependent variable, Independent
variable, Moderatifig.yariable and the dependent variable.

The figurexshoWs the relationship between the dependent variable which is academic
achieviement and the independent variable which is case-based Strategy and conventional.
It also shows the relationship the moderating variable which is gender, on with the
dependent variable.

2.5 Summary of Gap in Literature Reviewed

The review contains various studies related to the current study. One study found that

engagement with course materials and reading forums predicted final exam success in
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online learning during the COVID-19 pandemic, emphasizing the importance of
engagement in promoting academic achievement. Another study explored the
characteristics of student engagement in online courses and their impact on academic
achievements, while another study predicted success and completion of online courses
based on engagement characteristics. A study on developmental cascades linking student
self-efficacy, behavioral engagement, emotional engagement, and academic@vement
found that student self-efficacy and academic achievement are mutu&ggpciated from
4th to 6th grades. A study emphasized the importance of teach@ping students with
the necessary tools for social and academic success, crit hinking, and higher-level
thinking skills. Another study evaluated the ef@&ess of a newly-introduced
integrated learning model on students' enga and learning outcomes. A research
paper proposed a re-conceptualized mo &e student engagement construct by adding
.
agentic engagement as a new @unent and reconsidering the status of emotional
engagement. A research v&h@n analytic of multimodal learning developed a real-time,
multimodal Student Qement Analytic Technology to support teachers in providing
.
just-in-time p@ d support to students who risk disengagement. A research work on
the longt al relationship between hope, academic achievement, and engagement
exIMd the reciprocal relations between hope and academic achievement and the
mediating effect of behavioral engagement in a sample of Chinese elementary school
students. A study conducted in the context of the changing economic landscape

emphasized the increasing necessity of a college degree for employment in an

information-based society and focused on the importance of student engagement in
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predicting and preventing high school dropout and improving student outcomes. Overall,
while some of the studies share a focus on engagement and academic achievement with
the current study, they differ in terms of research questions, design, instruments, and data
analysis methods.

The current study and the empirical studies reviewed differ in several areas, including
research focus, methodology, participants, and educational context. The rese ork on
case-based learning in medical education aims to assess the effectiv e&gi case-based

L)

contrast, the current study aims to evaluate the effectis of case-based teaching

ontrolled trials. In

learning in medical education through a meta-analysis of rando

strategy on academic achievement in Mathemati@mgng Junior secondary school
students in Nigeria using a quasi-experimen 1gn with two groups. The research
work on collaborative, case-based lea iﬁ)\;Xperience in a large-enrollment classroom
[ ]
describes the creation of a coll(ﬁ%&tlve, case-based learning experience in a large-
enrollment classroom and %@ares it with a case-based lecture. The study collected data
from student survey& third-year cardiology elective. In contrast, the current study
G S
aims to asses th@e tiveness of Case-based strategy on academic achievement in word
proble athematics among Junior secondary school students in Ibadan Metropolis,
Oy}Mte, Nigeria using a quasi-experimental design with two groups. The research work
on Case-based and Project-based methods for effective e-learning in ICT safety and
security aims to develop a practical e-learning framework with the implementation of

Case method and Project-based learning to improve students' academic performance and

promote class enthusiasm and satisfaction with the course. The study collected data
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through a case study in Ukraine involving 40 master students. In contrast, the current
study aims to evaluate the effectiveness of case-based strategy on academic achievement
in word problems in Mathematics among Junior secondary school students in Nigeria
using a quasi-experimental design with two groups. The research work on developing
advanced skills in early-years medical students focuses on developing a new blended
teaching mode that combines Team-based Learning, Problem-based Leami@d ase-
based Learning to improve students' academic performance and prom&g@) enthusiasm
and satisfaction with the course. The study employs a quasi-expeti al design with two
groups and an objective achievement scale model with @educational objectives to
evaluate teaching efficiency. In contrast, the CL‘Q‘Qt study aims to evaluate the
effectiveness of case-based strategy on a Q’Q achievement in word problems
in ,Mathematics among Junior secon %\ chool students in Nigeria using a quasi-
.
experimental design for two gr ﬁp;\\' he research work on the value of case-based
learning within STEM c'o@s examines the impact of Case-based learning versus
N\
traditional lectures o@leaming gains of undergraduates in an intermediate physiology
A
course. The @g ooted in cognitive load theory and explores how the timing of
pedagogi pproaches relates to students' cognitive abilities. In contrast, the current
stuwims to evaluate the effectiveness of the case-based strategy on academic
achievement in word problems in Mathematics among Junior secondary school students

in Nigeria using a quasi-experimental design with two groups.
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Chapter Three
Methodology
This chapter discusses the methodology employed for the study under the following sub-
headings: Research design; Population of the study; Sample and sampling techniques;
description of the research Instrument; Validity of Research Instruments; Reliability of
Research Instrument; Data Collection; Data Analysis; and Ethical Approval. Q
O
N
3.1 Research Design %Q

This study adopted quasi experimental design consistin experimental group and
control group. The study made use of 2x2 factoria@t;x with treatment focusing on

case-based group and control group; gender ca@ed as male and female students,

O
“%the Design

Table 3.1: Schematic Representation
S
Grou Pretest reatment Post test
P *\Q
E: %Q\ X O
E» . x{os Xa Oy

N

Source: Researcher’s Field work, 2024

g

Ei- Experimental Group

E>=Control Group

Xj=Treatment for Experimental Group (Case-based strategy)
Xo= Conventional method used for teaching the ontrol group

O = Pre-test for Experimental group
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O,= Post-test for Experimental group
Os= Pre-test for Control group

O4 =Post-test for Control group

Table 3.2: Schematic Representation of the 2 x 2 Factorial Matrix

R

Treatment Gender

Q)
Male Q&L
D

Conventional Female 0

Male :

N\
o
Source: Researcher’s Field work 2024 ’66

Variables in the Study \:
1. Independent Variable: T@g/lethod at two levels which are:

Case- based strateg} gﬁe Conventional strategy

Case-based Strategy Female

2. Moderating Variab&ender (Male and Female students)

3. Dependent(i a%@ Academic achievement in word problem

Q:bb

3.2 opulation of the Study
The population of this study was all the (64,841) Junior Secondary School Two Students
as at time of this study from 134 Junior secondary schools in the Ibadan metropolis, Oyo

state!.
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Table 3.3: Population of the Study

S/N  Local Government No of Schools No of Students

1. Ibadan North 32 15,641

2. Ibadan North East 23 11,411

3. Ibadan North West 20 9,541

4, Ibadan South East 25 12,321 Q

5. Ibadan South West 34 15,9/((/

Total 134
N

Source: Researcher’s Field work 2024

33 Sample and Sampling Techniques QQ

The study adopted multistage sampling proce@@ the first stage, considering the fact
that, Ibadan metropolis consist of 11 m Government Areas (L.G.A), two Local
Government Areas were randoé)}selected. The second stage involved a random
selection of one Junior Seé@ry school from each of the two Local Government Areas.
From the two scho&lected, one school was randomly assigned to Experimental
(treatment) g@ﬁéi g case-based teaching Strategy and the Control group using the
conventkaaeaching Strategy. Detail information on selected Junior Secondary schools

for}mmdy can be found in Table 3 .4.
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Table 3.4: Names of Schools in the Study

'S/N School Population of
JS2 in each sch
1 Apata Grammar School, Logudu 202
2. Humani Alaga High School, Sango 164
Total: 366 ‘i s
Source: Researcher’s Field Work 2024 ( Q

N
3.4 Research Instruments $Q
Three research instruments were used for the study: O

1) Lesson Notes for Case-based Teaching Strategy @) prepared by the researcher
and specifically designed to align with the %@(Qum content of the Basic Education
Certificate Examination (BECE) as outl%}&the Second Term Scheme of work for JS2.

The topic selected for this note @r

employed as instructional ﬁ@%etail in Appendix I.

rd Problem in Algebra. The lesson note was

2) Lesson Notes forsbventional Teaching Method (CTM) prepared by the researcher
as a tradition@h to education, where a teacher provides instruction and assigns
tasks to@nts in a class room using a standardised curriculum with little room for
creati Qy on word problem in Algebra. Detail in Appendix II

3) Word Problem in Mathematics Achievement Test (WPMAT): This was derived from

Basic Education Certificate Examination questions. It comprehensively covers all sub-

topics related to the Word Problem in Algebra. WPMAT consist of a set of 40 multiple
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choice questions, each offering four options labeled A to D. The Table of specification for

the WPMAT is shown in Appendix III.

3.5  Validity of the Research Instrument
The face, content and construct validity of the research instruments was done by the
researcher’s supervisor and two experts in the Department of Science Educa&% All

corrections and modifications were effected before the final draft was pro

N
3.6 Reliability of the Research Instrument Q
The reliability of the instruments was carried out on tw@act classes of two Junior
School Students JSS2 from two public school which di Qpartake in the main study.
Kuder—Richardson 20 formula (KR-20) was @ calculate the reliability of WPMAT

and a value of 0.77 was obtained from the cise.

3.7 Administration of col@on of Data

The data collection for h@dy involved the researcher obtaining a letter of introduction
from the Head of Qment of Science Education, Lead City University, Ibadan to
Principals of .e,%l-e ed schools. Also, the cooperations of the respective Mathematics
teachers an@he participating students were also sought. The Mathematics teachers of the
partic'%% schools were employed as research assistants and were trained on what the
fo&‘f the case-based teaching strategy entails in teaching word problems and how to go
about it. The procedures taken to conduct study was also emphasized and the period of
the study lasted Eight weeks.

Week One: Training of research assistants

Week Two: Administration of pre-test

Week Three to week Seven: Carrying out the treatment

Week Eight: Administration of post-test
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3.8  Method of Data Analysis
The data generated were analysed using descriptive statistics and Analysis of covariance

at 0.05 level of significance.
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Endnote
1. Oyo State  Ministry  of  Education, Secondary Schools, 2023~

https://www.finelib.com/cities/.ibadan
https://www.educeleb.com/list of public.sec schools in Oyo State.

98


http://www.fmebasic.intellisys.xyz/
http://www.fmebasic.intellisys.xyz/index.php/secondary-schools
http://www.fmebasic.intellisys.xyz/index.php/secondary-schools

Chapter Four
Results and Discussion of Findings
This chapter presents results of the analyses and discussion of findings. The results and

discussion of findings are presented based on demographic characteristics of the

R

Table 4.1 display the demographic characteristics of the participants. &(/

participants and hypotheses as follows

4.1 Demographic Data Analysis

Table 4.1: Distribution of the Participants by Gender R (\
Gender Frequency Percent
Male 36 53.0
Female 32 47.0
Total 68 100.0
N\
Source: Researcher’s Field Survey, 2024 66

Table 4.1 revealed that 36 (53.0%) of the@ants were males, while 32 (47.0%) were

females. This means that, most of th@ipants were males.
Table 4.2: Distribution of the tiCipants by Age

Age Frequency Percent
<15 years 61 90.0
>16 years 7 10.0
Total 68 100.0

e F
e&ly ’s Field Survey, 2024

Source: Ris
Table é%evealed that 61 (90.0%) of the participants were below the age of 15 years,

th" (10.0%) were 16 years and above. This means that, most of the participants were

below the age of 15 years.
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Table 4.3: Distribution of the Participants by Groups

Treatment Groups Frequency Percent
Experimental Group (case-based strategy) 35 51.0
Control Group (conventional method) 33 49.0
Total 68 100.0

Source: Researcher’s Field Survey, 2024
Table 4.3 revealed that 35 (51.0%) participants were exposed to case-based strategy,

while 33 (49.0%) participants were in control group. Q\

4.2 Testing of Hypotheses
The following hypotheses were tested in this study at 0.05 level of @ance.

Hol: There will be no significant main effect of Case—ba% hing strategy on

Mathematics achievement in word problems among Jundary school students in

Ibadan metropolis. Q
Table 4.4.1: Analysis of Covariance of M fect of Case-based Strategy on
Mathematics Achievement in Word Prle,e@

Type I

Sum of Partial  Eta
Source Squares Df Mean Square F Sig. Squared
Corrected Model 3868.464 2 1934.232 196.683 0.000 0.858
Intercept 966.790 1 966.790 98.308  0.000 0.602
Pretest 1.640 1 1.640 0.167 0.684 0.003
Case-based 715.653 1 715.653 72.771  0.000 0.528
Error 639.227 65 9.834
Total 47761.000 68

Corrected Total 4507.691 67

X
Soﬁf(e/ esearcher’s Field Survey, 2024

Table 4.7.1 showed that that there was a significant main effect of case-based teaching
strategy on Mathematics achievement in word problem among Junior secondary school
students (F(1:68y=72.771, p<0.05, partial 1?=0.528). The null hypothesis was therefore

rejected. This implies that the treatment was effective on Mathematics achievement in

100



word problem among Junior secondary school students . Also, the partial eta square value

of 0.528 shows the contributing effect size of 52.8%.

Table 4.4.2: Estimated Marginal Means of Case-based Strategy on Mathematics
Achievement in Word Problems

95% Confidence Interval

Treatment Mean Std. Error Lower Bound Upper Bound
Experimental 32.242 0.907 30.432 34.053
Control 17.773 0.952 15.871 19.675
O
Source: Researcher’s Field Survey, 2024 &
Table 4.7.2 shows that participants exposed to case-based teachi tegy had a higher

post-mean score of 32.242 on students’ Mathematics ement in word problem
among junior secondary school students, than their }@cipants in the control group with
posttest mean score of 17.773. This mean ’bparticipants exposed to case-based
Teaching strategy performed better than he in the control group (conventional method).
It implies that case-based stratéﬂé}s' an effective approach that improved students’

Mathematics achievemen@rd problem among junior secondary school students

N\
C\\\
x@b
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Hy2: There will be no significant main effect of gender on Mathematics achievement in

word problem among Junior secondary school students

Table 4.5.1: Analysis of Covariance of Main Effect of Gender on Mathematics
Achievement in Word Problems

Type III

Sum of Partial
Source Squares Df Mean Square F Sig. Squared
Corrected Model 3216.583 2 1608.292 80.968  0.000 0.714
Intercept 271.507 1 271.507 13.669  0.000 0.174
Pretest 855.020 1 855.020 43.045  0.000 0.398
Gender 63.772 1 63.772 3.211 0.078 0.047
Error 1291.108 65 19.863
Total 47761.000 68

Corrected Total 4507.691 67

Source: Researcher’s Field Survey, 2024 QQ

Table 4.8.1 shows that there was no significant rngeffect of gender on Mathematics
achievement in word problem among jur%% dary school students (F(i;8 =3.211,
p>0.05,partial n?>=0.047). The null 1.1 q%m was therefore not rejected. This implies that
the gender had no significant 6{{3 on Mathematics achievement in word problems
among junior secon ﬁ@l students . Also, the partial eta square value of 0.047

shows the contrlbut eftect size of 4.7%.

Table 4.5 mated Marginal Means of Gender on Mathematics Achievement in
Word P, ms

95% Confidence Interval

Gender Mean Std. Error Lower Bound Upper Bound
Male 26.711 0.992 24.730 28.691
Female 23.640 1.034 21.574 25.706

Source: Researcher’s Field Survey, 2024
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Table 4.8.2 shows that male participants had a higher posttest mean score (26.711) than
their female (23.640) counterparts. This implied that male out performed slightly better in
Mathematics achievement in word problem than their female counterparts.

Ho3: There will be no significant interaction effect of treatment and gender on

Mathematics achievement in word problem among Junior secondary school students.

Table 4.6.1: Analysis of Covariance of Interaction Effect of Case-based StQ and

Gender on Mathematics Achievement in Word Problems (C\

Type 11

Sum of Partial  Eta
Source Squares Df Mean Square F Sig. Squared
Corrected Model 3921.632 4 980.408 105.392 0.000 0.870
Intercept 921.552 1 921.552 99.065  0.000 0.611
Pretest 7.516 1 7.516 0.808 0.372 0.013
Treatment 642.916 1 642.916 69.112  0.000 0.523
Gender 24.503 1 24.503 2.634 0.110 0.040
Treatment* Gender 29.645 1 29.645 3.187 0.079 0.048
Error 586.059 63 9.303
Total 47761.000 68

Corrected Total 4507.691 67

)

Source: Researcher’s Field SurVé&(ZD 4

Table 4.9.1 shows that tl@as no significant interaction effect of case-based strategy
and gender on Ma Q{ics achievement in word problems among junior secondary
school stu e@badan Metropolis (F1:68=3.187, p>0.05, partial 1>=0.048). The null
hypotl@gﬁwas therefore not rejected. This implies that case-based teaching strategy and
gerk( had no significant interaction effect on Mathematics achievement in word problem
among junior secondary school students. Also, the partial eta square value of 0.048 shows

the contributing effect size of 4.8%.
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Table 4.6.2: Estimated Marginal Means of Interaction Effect of Case-based Strategy
and Gender on Mathematics Achievement in Word Problems

95% Confidence

Interval
Std. Lower  Upper
Treatment Groups Gender  Mean Error Bound  Bound

Experimental (Case-based Strategy)  Male 31.501 0.935 29.632  33.370
Female  35.993 1.801 32.394  39.593

Control (Conventional Method) Male 18.339 1.913 14516  22.162
Female  18.133 0.957 16.221  20.045
(O
Source: Researcher’s Field Survey, 2024

Table 4.9.2 shows that female participants in the treatment group h@&gher mean score
(35.993) than their male (31.501) counterparts. This ir@@ﬁ the interaction of
treatment and gender had a better effect on Mathemati hievement in word problems
among female students who were exposed %@%ased strategy than their male
counterparts. In the control group, the m ipants had a higher mean score (18.339)
than their female (18.133) counterp'a@bis implies that the interaction of treatment and
gender had a better effect, o&@ematics achievement in word problems among male
students in the contro@%\han their female counterparts.

The overall ¢ %n shows that female participants in treatment group had a higher
mean scor@5.993), followed by male participants in treatment group with a mean score
of %%d, while the female participants in control group had the least mean score
(18.133). It implies that the interaction of treatment and gender had a better effect on
Mathematics achievement in word problem among female participants who were exposed
to case-based strategy than their male counterparts in the treatment and both male and

female participants in control group, respectively.
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Discussion of Findings

The findings of this study on the socio-demographic characteristics reveal that, most of
the participants were males, of which the majority of the participants were below the age
of 15 years. Also, majority of the participants were exposed to case-based strategy, while
few participants were in control group.

The finding of this study revealed that there was a significant main e@ase—
based strategy on Mathematics achievement in word problem amoy&]&iy secondary
school students in Ibadan Metropolis. This implies that the tr was effective on
Mathematics achievement in word problem among juniorndary school students. In
addition, it was established that participants expose%&e—based strategy had a higher
post - mean score on students’ Mathematics @rgment in word problem among the
students, than their counterparts in the @group (conventional strategy). This means

.
that participants exposed to case—{@ strategy performed better than those in the control
group. It implies that ca'seﬁ\Qsed strategy was an effective approach that improved
students’ Mathematicsgxievement in word problem among the students. The outcome
b
of this studQ/ ih line with the outcome of developing Mathematics written
communt n through case-based learning'. This means that case-based learning has
affe the ability of students' mathematical communication. The communication
abilities used to present data or mathematical issues in writing were tested in this study.
The current result is also in line with case-based learning which is effective for fostering

mathematical connection??.
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The current result is not in line with the previous result of case-based learning within
STEM Courses: Is It the Method or Is It the Student??. From the previous result we found
that the means of posttest scores for students in the case study group were not statistically
different from students in the conventional lecture group, F(1,119) = 0.025, p = 0.874.
Furthermore, learning gains of students in the case study group were not statistically
different from those of students in the conventional lecture group, F(1,119) =Q2 ., p=
0.946. Though the current and previous studies are not limited to t&%educational
level and subject matter but limited to the same contextuality. Q

The finding of this study revealed that there was noiﬁcant effect of gender on
Mathematics achievement in word problem among jumiQr secondary school students. This
implies that gender had no significant effe%éfq/lathematics achievement in word
problems among junior secondary sch: N\&lents. The finding further established that
male participants had a higher p{é}}&t mean score than their female counterparts. This
implied that gender had a’ @r effect on Mathematics achievement in word problems
among male junior %ry school students, than their female counterparts. The
outcome of t@was in line with the outcome of effect of computer simulation on
achievev@of students in Algebra at junior secondary school level*. The previous
ﬁn}ﬁy@ shows that the probability of obtaining the F-value (2.082) is 0.162, which is
higher than the 0.05 level of significance. Thus, the null hypothesis of no significant
difference for gender was not rejected since gender was not significant. In spite of

different independent variable and areas of focus in the same subject matter (Mathematics)

106



in both current and previous studies, the effect of gender was examined at the same
educational level with the same results.

The finding further established that male participants had a higher posttest mean
score than their female counterparts. This implied that gender had a better effect on
Mathematics achievement in word problem among male Junior Secondary School
Students, than their female counterparts. Q

The finding of this study revealed that there was no signiﬁcz&&pction effect
of case-based strategy (treatment) and gender on Mathemati @evement in word
problems among Junior secondary school students. This ir@s that case-based teaching
strategy and gender had no significant main effect owaematics achievement in word
problem among Junior secondary school studﬁa&badan metropolis. The outcome of
this study was in line with the outcome &ct of computer simulation on achievement
of students in Algebra at Junior s@\ary school level*. The previous result revealed that
the probability of getting ‘[@—Value (0.181) is 0.672, exceeding the 0.05 significance
level, indicating that}bnteraction effect of computer simulation approach and gender
was not sign@/% is implies that the null hypothesis of no significant interaction
effect b@ the computer simulation approach and gender was upheld. The interaction
eft&Mvas examined at the same educational level in-spite of different in independent
variables.

The current result also in line with the previous result of effect of problem-based
Learning on developing science process skills and learning achievement on the topic of

Safety in Our Environment’. The study found that (PBL) did not result in a statistically
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significant difference in achievement between genders compared to traditional teaching
methods. It suggests that utilising learner-centered approaches like PBL in teaching
science subjects, including Biology, should be continued for effective learning outcomes.
Inspite that both studies are different in dependent variable. They both examine
interaction effect with the same results and limited contextually to the same independent
and moderating variables but limited to different geographical locations. Q

The estimated marginal means of interaction effect further /%(L'ghed that the
female participants in the treatment group had a higher mean tha ale counterparts.
This implies that the interaction of treatment and e had a better effect on
Mathematics achievement in word problem among t §cipants who were exposed to
case-based strategy than their male counte%ér.b In the control group, the male
participants had a higher mean score th r female counterparts. This implies that the

.
interaction of treatment and gen@ a better effect on Mathematics achievement in
word problem among malé,@or secondary school students in Ibadan Metropolis in the
N\
control group than th&bmale counterparts. The overall comparison shows that female
.

participants i@ t group had the highest mean score, followed by male participants
in treat roup, while the female participants in control group had the least mean
scorewAt implies that the interaction of treatment and gender had a better effect on
academics achievement in word problem among female participants in junior secondary
school students who were exposed to case-based teaching strategy than their male

counterparts in the same group and control group respectively.
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Chapter Five
Conclusion
This chapter deals with summary of findings, conclusion, recommendations based on the
finding of the study, contributions to Knowledge and suggestion for further research.
5.1 Summary of Findings
The finding of this study revealed that there was a significant main effect Qe—based
strategy on Mathematics achievement in word problem among Junk&&ydary school
students (F(1.68y = 72.771, P < 0.05, partial §? = 0.528). This impli the treatment was
effective on academic achievement in word problem a junior secondary school
students.
N\
There was no significant main effect of g%QIQn academic achievement in word
problems among junior secondary scho @ems (Fawes) = 3.211, p > 005,partial 1> =
0.047). ’\\‘
The finding of this study re@%that there was no significant interaction effect of case-
based teaching strateg\b\d gender on academic achievement in word Problems among
Junior Secon@ ol students. (Fq8 = 3.187, P > 0.05,partial > = 0.048). This
implied @ase—based teaching strategy and gender has no significant interaction effect
onMematics achievement in word problems among junior secondary school students.
But it was further established that the female participants in the treatment group had a
higher mean than their male counterparts. This implied that the interaction of treatment

and gender had a better effect in Mathematics achievement in word problems among

Junior secondary school students in the treatment group than their male counterparts.
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5.2 Conclusion

The study reached the following conclusion based on the collected data, discussion.

This study was carried out as one of such efforts to improve students performance in
word problem in Junior secondary schools.

To achieve this, the study determined effects of case--based teaching strategy on junior
secondary school students academic achievement in Ibadan metropolis tate.
However, case-based teaching strategy was found more effective i&t\ﬁgpts academic
achievement in word problems. Also, the female participan% higher academic
achievement than their counterparts in word problems. Alh, there is no main effect
of gender on Mathematics achievement scores of j@{@secondary school students in
word problems. ’66%

5.3 Recommendations \

Based on the findings, drawn fr 1s research, the following recommendations were

made: ¢ \AQ

1. Case-based teachin}éategy should be used to improve students academic achivement
in Mathematié/&roblem,

2. Case%§ teaching strategy should be use to sustain student acadenic achivememt in
Mzkﬁe;%tics word problems at the junior secondary school,

3. Case-based teaching strategy should be used for areas or other topics in Mathematics,
4. Male and Female gender should be encouraged and assisted for better achievement in

Mathematics word problems,
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5. Teacher should be mindful of the interaction effect between case-based teaching
strategy and gender on academic achievement. This suggests that teachers may need to
tailor their teaching method to suit the diverse learning needs of male and female students.

It is important to foster an inclusive learning environment that accommodates various

1. Conceptual contribution ’\(/

learning styles.

5.4 Contribution to Knowledge

Conceptually, this study has enhanced the conceptual deﬁnitio% e following terms,
such as the ‘effects of Case-based teaching strategy’,” stud ‘academic achievement’
and ‘word problem’.

2. Experimental contribution ’bbrb
This research significantly contribute B\ge growing body of evidence supporting the
effectiveness of case-based teachi @;biategy in teaching word problems.
3. Implications for educatl(@l%pohcy makers.
Education and pol%xakers are encouraged to consider the interaction of case- based
teaching strat%.y}l,\fo eaching of word problem as a means to foster improved learning
O
outcom%
5. ng%ssted Area for Further Research:
1. Future study could consider diverse educational levels, such as primary schools and
senior secondary schools, in varied contexts.
2. Long-term effects: Exploring the Long-term effects of case-based strategy on students

word problem proficiency and retention could also be a valuable avenue for further
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investigation. This would provide insights into the lasting impact of this teaching
approach on students’ learning outcomes.

3. This study could be conducted in other states in Nigeria

4. More investigations need to be carried out on Case-based teaching strategy using other
moderating variable like student attitude and school location.

5. This study can be extended to other concepts in Mathematics not examin@

113



Bibliography
Chapters in Book
Bolt, N. Academic Achievement, In: Goldstein, S., Naglieri, (eds) Encyclopedia of

Child Behavior and Development, Springer, Boston, MA, 2011, 1-9, Available
online https://doi.org/10.1007/978-0-387-79061-9_20.

Daffin L. W. Jr., *“ Principles of Learning and Behavior”, Discovery Psychological
Series, 2021.

Grami A., “Discrete Mathematics: Essentials and Applications”, Academic Bress $.2022.

Hartman H. J., “Holistic Faculty Development: A Learner-Centéted Approach In
Developing and Supporting Multiculturalism and Leadefship *Development”,
International Perspectives on Humanizing Higher Education;=30, 2020, 103-125.
Emerald Publishing Limited.

Hoidn, S., & Reusser, K., Foundations of Student-Centexed Learning and Teaching, in
The Routledge International Handbook of ‘Student-Centered Learning and
Teaching in Higher Education 2020, 17-46, Reutledge.

Goldberg A. E., LGBTQ-parent familiesNDiyersity, intersectionality, and social context.
Current Opinion in Psychology, 2022, 101517.

Haug J. D., Gender identities apd_ indersectional violence within forensi ¢ anthropology,
In The Marginalized in Déath: A Forensic Anthropology of Intersectional Identity
in the Modern Era, Lexington Books Washington, DC.,2022, 175-201,

Krey O., “What is_hearned about the Roles of Mathematics in Physics while Learning
Physics Coneepts™, A Mathematics Sensitive look at Physics Teaching and
Learning” \Mathematics in Physics Education, 2019, 103-123.

LundbergS., Gender economics: Dead-ends and new opportunities, In 50th Celebratory
Bierald Publishing Limited, Volume , 2023, 151-189.

Mustapha M. A., Kachallah M. & Abulfathi F. A., ” Relationship between Class Size and
Students Academic Performance in English Language”, Editorial Board, 10, 2021.

Nworah F. C. & Oragade C. D., “Prospect and Challenges of Mathematics Education in

the Modern Globalized Curriculum in Globalized Curriculum Methods for Modern
Mathematics Education”, IGI Global, 2019, 93-106

114


https://doi.org/10.1007/978-0-387-79061-9_20.

Rhodes, A. Abigail, W. & Timothy, R. “Value of Case-Based Learning within STEM
Courses: Is It the Method or Is It the Student?”, Edited by J. Coley, CBE—Life
Sciences FEducation, 19, 3, 2020, Available online

https://doi.org/10.1187/cbe.19-10-0200.

Conference Proceeding

Aslan, S. Nese, A. Cagri, T. Sinem, E. M. O. Eda, Sidney, K.D. & Asli,
A E. “Investigating the Impact of a Real-Time, Multimodal Student Engagement
@\CHI

2019,

Analytics Technology in Authentic Classrooms.”, Proceedings of the
Conference on Human Factors in Computing Systems - CHI @
Available online https://doi.org/10.1145/3290605.3300534.

Journals

Abdieva D. K., “Acquisition Of Pedagogy Via E-Learni %eoretlcal & Applied
Science, (3), 2021, 126-128. Q

Abdukarimova N. A., & Zubaydova N. N., ” D we and inductive approaches to
teaching grammar”. Journal NX, 2021 6, ISSN: 2531 4230.

Abdullah A. H., Misrom N. S., KoharU Hamzah M. H., Ashari Z. M., Ali D. F.,
& Abd Rahman S.N. S., “The ct of an inductive reasoning learmng strategy
assisted by the GeoGebra&w e on students’ motivation for the functional
graph Il topic”, IEEE A%c\ 8, 2020, 143848-143861.

Acharya N. H. “Mathem
Internationa

6(2), 2021\10

Achor E. . ENJagk G. U. & Jack C., “Towards Scaling Up Students’ Interest in
Ca ydrate Using Jigsaw, Think-Pair-Share and Coop-Coop Cooperative
@/egies ”, Journal of the International Centre for Science, Humanities &
\/ d

eachers Perceptions on Higher Order Thinking Skills”.
al of Multidisciplinary Perspectives in Higher Education,
125.

ucation Research (ICSHER Journal), 5(2), 2022, 1-18. 144

Acosta-Gonzaga E. & Ruiz-Ledesma E. F., Students’ Emotions and Engagement in the
Emerging Hybrid Learning Environment during the COVID-19 Pandemic,
Sustainability, 14(16), 2022, 10236.

Ademola, K.B. & Saka, A. O. “Influence of Mathematical Language Ability and
Parental . Supports on Students’ Academic Achievement in Secondary School
Sciences (Physics, Chemistry and Biology) in Ogun State, Nigeria, Education
and Self Development, 16, 1,2021, 10-20, DOI: 10.26907/esd16.1.03.

115


https://doi.org/10.1145/3290605.3300534

Adeoye, M. A., “Advanced supervision in educational management: Differences between
supervision, accreditation, inspection, collaboration, evaluation, and quality
assurance”, ASEAN Journal of Educational Research and Technology, 1(2),
2022, 169-176.

Ahmad I, Farid A. & Hussain M., “Teacher cognition and English as a foreign language
context: potential challenges”. Psychology and Education, 58(5)4 2021,
1553-6939.

Ahwireng D., “Confronting COVID-19 Whilst Elementary School Studen€ Rgne
InPerson Learning”, Journal of Education and Learning, 1 , 2, 64-76.

Ajai J. T & Imoko B. L., “Gender Differences in Mathematics % ent and Retention
Scores: A Case of Problem-Based Learning Method%, Intternational Journal of
research in Education and Science, 1(1), 2015@

Initiatives in Rural Academic Institutions; IoT and the Fourth Industrial

Revolution Review, 13(7), 2023, {7-6%

Almaiah M. A., Alfaisal R., Salloum S% 1-Otaibi S., Shishakly R., Lutfi A. &
AlMaroof, “Integrating tea ¥ ACK levels and students’ learning
motivation, technology _tkqnavativeness, and optimism in an loT acceptance
model”, Electronics,%%), 2022, 3197.

Alhadabi, A., & Karpinski,“A. C., “Grit, self-efficacy, achievement orientation goals, and
academic p%c;r ance in University student”, International Journal of

Adoleﬁt?@a d Youth, 25(1), 2020, 519-535.

Alshuraia%A., “Exploring the Relationship between Teacher-student Interaction
rns and Language Learning Outcomes in TESOL Classrooms”, Journal of
glish Language Teaching and Applied Linguistics, 5(3), 2023, 25-34.
Amerstorfer C. M. & Freiin von Miinster-Kistner, C. "Student Perceptions of
Academic Engagement and Student-Teacher Relationships in Problem-Based
Learning." Frontiers in Psychology, 12,
https://doi.org/10.3389/fpsyg.2021.713057, 2021.

Al-Abdullah A. & Hassan L., “Factors Determin@&uccess and Failure of EdTech

Aptyka, H. Fiedler, D. & GroBischedl, J. “Effects of Situated Learning and Clarification
of Misconceptions on Contextual Reasoning about Natural Selection.” Evo Edu
Outreach 15, 5 . https://doi.org/10.1186/s12052-022-00163-5 2022

116


https://doi.org/10.3389/fpsyg.2021.713057,

Asfar, A. M. I. T. & Asfar, A. M. . A. “Case-Based Games Learning Strategies to
Improve Conceptual Understanding in Mathematics.”, Journal of Physics:
Conference Series, 1663, 2020, 012060, Available online

https://doi.org/10.1088/1742-6596/1663/1/012060.

Baranova, S. Liudmila, K. Aleksandra, K. & Elena, T. “Evaluation of Students’
Engagement in Integrated Learning Model in a Blended Environment.”, Education
Sciences, 9, 2, 2019, 138, Available online https://doi.org/ 10.3390/educsci9&0138.

Barnett, C. “Building a Case-Based Curriculum to Enhance the Pedagoécontent
Knowledge of Mathematics Teachers.” Journal of Teacher Educat@/ 7 4:1991.
263-72. https://doi.org/10.1177/002248719104200404. /\

Bi, J. Zhibiao, Z. Jingru, Y. & Yaping, W.“Comparison of- “Based Learning and
Traditional Method in Teaching Postgraduate Stu Medical Oncology.”,
Medical Teacher, 41, 10, 1124-28, m% Available  online
https://doi.org/10.1080/0142159x.2019.1617414. Q

Birgit, S. & Derek, Y. “Exploring Student En@vent Practices at A South African
University: Student Engagement as eli% redictor of Academic Performance.”,
South African Journal of Higher ation, 30, 5, 2016, 157-175, Available

online http://dx.doi.org/ 10.20853‘& .

Barroga E. & Matanguihan G. J &%%ating logical flow when writing scientific articles”,
Journal of K@ medical science, 36(40), 2021, 1-14.

Boman, B., “Educati@@ievement among East Asian schoolchildren 1967—2020: A
thematic r%w of the literature”, International Journal of Educational

Reseac‘l:\\, Open, 3, 2022, 100168.

Brandmill ., Dumont H. & Becker M., “Teacher perceptions of learning motivation
@classmom behavior: The role of student characteristics”, Contemporary
\/ ducational Psychology, 63, 2020, 101893. 145

Burgess,A. Elie, M. Chris, R. Inam, H. Lucy, W. Julian, S. Eszter, K. & Jane, B.
“Scaffolding Medical Student Knowledge and Skills: Team-Based Learning (TBL)
and Case-Based Learning (CBL).”, BMC Medical Education, 21, 1, 2021,
Available online https://doi.org/10.1186/s12909-021-02638-3.

Busebaia, T. J. A & Bindu, J. “Can Flipped Classroom Enhance Class Engagement and
Academic Performance among Undergraduate Pediatric Nursing Students? A Mixed-

117


https://doi.org/10.1088/1742-6596/1663/1/012060
https://doi.org/10.3390/educsci9020138
https://doi.org/10.1177/002248719104200404.
https://doi.org/10.1080/0142159x.2019.1617414
http://dx.doi.org/10.20853/30-5-59
https://doi.org/10.1186/s12909-021-02638-3

Methods Study.”, Research and Practice in Technology Enhanced Learning, 15,
1,y 2020, Available online https://doi.org/10.1186/s41039-020-0124-1.

Cai J., Wen, Q. Qi, Z. & Lombaerts K., “Identifying core features and barriers in the
actualization of growth mindset pedagogy in classrooms”, Social Psychology of
Education, 26(2), 2023, 485-507.

Campbell T. G, Boyle J. D & King S., “Proof and argumentation in K-12 mathematics:
A review of conceptions, content, and support’, International % of
Mathematical Education in Science and Technology, 51(5), 2020, -774.

Cardino Jr. J. M. & Ortega-Dela Cruz R. A., “Understanding of dearniig styles and
teaching strategies towards improving the teaching and ln of mathematic,
LUMAT”, International Journal on Math, Science a ology Education,

8(1), 2020, 19-43 . Q

Cen, X. Y. Hua, S. N. & Yu, T. “dpplication of -Based Learning in Medical
Student Education: A Meta-Analysis.”, E an Review for Medical and
Pharmacological Sciences, 25, 8§, . 3173-81, Available online
https://doi.org/10.26355/eurrev_202104 .

Chado, A. M. & Mohammed, M, S u%} Aliyu, F. & Mohammed, U. M. “Effects of
Case-Based Learning Instructi ategy on Achievement and Attitude of Senior
Secondary School Students %d Chemistry in Niger State, Nigeria”. Journal of
Research & Method m@ation, 11, 6, 2021, 31-35.

Chen, J.E, Scott, H@, T. “Longitudinal Relations between Hope and Academic

Achievement i ementary School Students: Behavioral Engagement as a
Mediator s, %ing and Individual Differences, 78, 2020, 101824, Available

online;ht :/4doi.org/10.1016/].1indif.2020.101824.

‘A social cognitive perspective on gender disparities in self-efficacy, interest,

Chan z
\/ d aspirations in science, technology, engineering, and mathematics (STEM): the
influence of cultural and gender norms”, International Journal of STEM Education,

9(1), 2022, 1-13.

Chika, N.P. “Student Engagement: Issues and Concerns for Nigerian Schools in
Achieving Mellennium Development Goals.”, International Journal of
Academic Research in Progressive Education and Development, 1(1), 2012,
233-237.

118


https://doi.org/10.1186/s41039-020-0124-1
https://doi.org/10.26355/eurrev_202104_25726
https://doi.org/10.1016/j.lindif.2020.101824

Clark, A. E., Nong H., Zhu H., & Zhu R. “Compensating for academic loss: Online
learning and student performance during the COVID-19 pandemic”, China
Economic Review, 68, 2021, 101629.

Clary K., Goffnett J., King M., Hubbard T. & Kitchen R., “It's the Environment, Not
Me”: Experiences shared by transgender and gender diverse adults living in
Texas, Journal of Community Psychology, 51(3), 2023, 906-923.

Cobb, N & Bowers, J. “Cognitive and Situated Learning Perspectives in Theory and
Practice.” Educational Researcher, 28(2), 1999, 4-15. \

Craciun, A. F., Taran, A. M., Noja, G. G., Pirtea, M. G., & Racatdian, R. L.,
Modelling of the Interplay between Public Governanc4 Dlgltal

Transformation: New Empirical Evidence from St Equation
Modelling and Gaussian and Mlxed-MarkOGr hical Models.
Mathematics, 11(5), 2023,1168.

Cruz R. A, Firestone A. R. & Love M., “Beyond a seat, ble: imagining
educational equity through critical inclusion”, E tional Review, 2023, 1-27.

Dali, N. R. S. M., Hamid, H. A., Nawang, W. R. ’,Q Nazarie W. N. F. W. M., “Post

pandemic consumer behavior: Co al framework”, The Journal of
Muamalat and Islamm\ nce Research. 17( special), 2020, 13-24
ISSN: 1823-075X, e%: 0126-5954.

Davis, “A. K. Linguistic Inﬂuem‘és@n Children's Mathematical Word Problem Solving
Strategies: Case Sw%n wo Average Primary Schools in Ghana”, Journal of
Counselling, Ed@ and Psychology, 2010, 189-198, Available online
https://www. ate.net/publication/292730833.

Datta S. & Ki G., “Class size and learning: Has India spent too much on

dgtzj ss size?”, 2021. 1-35. 146
Delﬁ “Student Engagement and Academic Performance of Students of Partido

\K e University.”, Asian Journal of University Education, 15, 3, 2019, 42-55,
ailable online https://doi.org/10.24191/ajue.v15i3.05.

De Lima C., Belot D., Berkvens R., Bourdoux A., Dardari D., Guillaud M. & Wymeersch
H., “Convergent communication, sensing and localization in 6G systems: An

overview of technologies, opportunities and challenges”, IEEE Access, 9, 2021,
26902-26925.

119


https://www.researchgate.net/publication/292730833
https://doi.org/10.24191/ajue.v15i3.05

Dhiorbhdin Ni. , “A Sociocultural Rationale for an Explicitinductive Approach to
Grammar Teaching in L2 Teacher Education”, Teaching Education, 34(3), 2023,
319-334, Available Online: https://doi.org/10.1080/10476210.2022.2118703.

Dsouza N., “Analyzing the Transformative and Multifaceted Impact of Social Media
Platforms”, GPH-International Journal of Social Science and Humanities
Research, 6(07), 2023, 56-65

Edgerton E. & Mckechnie. J. "The Relationship between Student’s Perceptions of their
school Environment and Academic Achievement.” Frontiers in Psychology, 13.

https://doi.org/10.3389/fpsyg.2022.959259. 2023. Q

Egara,F.O., Nzeadibe, A.C., & Okeke, M.A. “Effect of Computer Simu‘at@m Junior
Secondary Students' Achievement In Algebra” AJSTME, Vol. 4 2

Esuong, U U. Owan, V. J.Edoho, E. A. & Eni. B. E. Mathemati ol Instruction and
Senior Secondary Students’ Achievement in Word Pr@n ~ A Quasi-Experimental
Study, Pedagogical Research, 8(1), 2023, 1-9. Q

Ekatushabe M., Kwarikunda D., Muwonge C. ’ysenyonga J. & Schiefele, U.,
“Relations between perceived teacher’s omy support, cognitive appraisals
and boredom in physics learning a lower secondary school students”,
International Journal of STEM Ecmi@n, 8(1), 2021, 1-15.

Emeka A. H., Margaret A. F., Jaco@ & Olatunde-Aiyedun T. G., “Problems Facing
Science Teachers in Public Secondary Schools in Nigeria and Way Forward”,
International Journal iscoveries and Innovations in Applied Sciences, 1(5)

2021, 118-129. Q

Ezenwa-Ohaeto N. ;;;ochukwu E. N., “Language Learning Theories: Behaviourism,
Mentali$ ffectivism”, Awka Journal of English Language and Literary
Studies, 8¢I). 2021, 48 — 55.

Eise RoBner A., Breaking gender binaries, Journal of Advertising, 51(5), 2022,

\/ 7-573.

Felszeghy S., Pasonen-Seppénen S., Koskela A., Nieminen P., Hirkonen K., Paldanius K.
M., & Mahonen A., “Using online game-based platforms to improve student
performance and engagement in histology teaching”, BMC medical education, 19,
2019, 1-11. 147

Fernandez-Alonso, R. Woitschach,Alvarez-Diaz, P. Andrea, M. Gonzalez-Lopez, M. C.
& José, M. “Homework and Academic Achievement in Latin America: A Multilevel

120


https://doi.org/10.3389/fpsyg.2022.959259.

Approach.”, Frontiers in Psychology, 10, 2019, 1-10, Available online
https://doi.org/10.3389/fpsyg.2019.00095.

Fitzpatrick,C. L. Darcy, H. Morrissey, K. R. Yildiz, N. R.-Wynes, R. & Ayesu. F. “The
Relation between Academic Abilities and Performance in Realistic Word Problems.”,
Learning and Individual Differences, 2020. 83-84, no. 01942, Available online
https://doi.org/10.1016/j.1indif.2020.101942.

Franklin, H. & Ingrid, H. “A Review into Effective Classroom Management and
Strategies for Student Engagement: Teacher and Student Roles in day’s
Classrooms.”, Journal of Education and Training Studies, 7, 12, 2019. Q

Fraysier, J. Amy, R. & James, A. “Predicting Postsecondary Enrollmen‘w@econdary
Student Engagement Data.”’, Journal of Psychoeducational &ﬁﬁ ent, 2020,
073428292090316, Available online https://doi.org/10.1 177/0'@8 20903168.

Gul, A. Rehan, A.K. Rahila, Y. & Noorul, H.A. “How Based Learning Promotes
Deep Learning in Preclinical Years of Medical St, ”, PubMed 32, 2, 2020,
228-33.

Haley, C. M. Blase, B. Anne, K. Christina, L. %Anne, B. “Comparing Case-Based
with Team-Based Learning: Dental Stu Satisfaction, Level of Learning, and
Resources Needed.”, Journal of De ucation, 84, 4, 2020, 48694, Available
online https://doi.org/10.21815/; W 90.

He, G. “Blended Teaching edof Art Course Based on Objective Achievement
Scale.”, International J of Emerging Technologies in Learning (IJET) 15,
13,2020, 289, Avaﬂ@o line https://doi.org/10.3991/ijet.v15113.14987.

Hoffer E. R. , “Cdse-based Teaching: Using Stories for Engagement and Inclusion”,
Internat@@rnal on Social and Education Sciences, 2(2) 2020, 75-80.

Idika. M.@Effect of Visualized Case-Based Learning Strategy on Students’ Academic

P ance in Chemistry in Ibadan Metropolis, Nigeria.”, African Journal of
er Education, 10, 1,2021, 106-126.

James, J. Ana, M. T. B. Deepak, B. Agata, S. Susan, S. Omar, U. & Chris, J.
“Collaborative Case-Based Learning with Programmatic Team-Based Assessment:
A Novel Methodology for Developing Advanced Skills in Early-Years Medical
Students.”, BMC Medical Education, 22 (1), 2022, Available online
https://doi.org/10.1186/s12909-022-03111-5.

Kolahdouzan, J. Mahmoudieh, M. Rasti, M. Omid, A. Rostami, A. & Yamani, N.
“The Effect of Case-Based Teaching and Flipped Classroom Methods in Comparison

121


https://doi.org/10.3389/fpsyg.2019.00095
https://doi.org/10.1016/j.lindif.2020.101942
https://doi.org/10.1177/0734282920903168
https://doi.org/10.21815/jde.019.190
https://doi.org/10.3991/ijet.v15i13.14987
https://doi.org/10.1186/s12909-022-03111-5

with Lecture Method on Learning and Satisfaction of Internship Students in
Surgery.”, Journal of Education and Health Promotion, 9. 256, 2020,
10.4103/jehp.jehp 237 19.

. G. S. "Correlation of engagement and study skills of junior high school students in
Science modular instruction amidst pandemic of the public secondary schools in
Calbayog districts." GSC Advanced Research and Reviews
https://doi.org/10.30574/gscarr.2023.16.1.0304. 2023.

Mahdi, N.R. Islam, A. N. & Hashem, A. A. “The Role of Using Case Studies Method in
Improving Students’ Critical Thinking Skills in Higher Education.”, In nal
Journal of Higher Education, 9, 2, 297, 2020, Aval"q online
https://doi.org/10.5430/ijhe.vOn2p297.

Mahofa, E. Adendorff S. &Kwenda, C. Exploring the Learning athematics Word
Problems by African Immigrant Early Learners, Africa al of Research in
Mathematics, Science and  Technology @c ion, 2017, 1-10.

DOI:10.1080/18117295.2017.1390935. Q

Mariana, K. & Meier, C. “Elements of the Physic rning Environment That Impact
on the Teaching and Learning in South n Grade 1 Classrooms.”, South
African Journal of Education, 3 , 2019, 1-11, Available online

https://doi.org/10.15700/saje. V39n1a

Moore, P.J. “Academic achzeve@ducatlonal Psychology, 39(8), 2019, 981-983.
doi:10.1080/01443410.2019

Ndidi M. A. & Effion
School Students emic Achievement in Mathematics in Calabar Nigeria.”,

Educational eséarch and Reviews, 15(8), 2020, 495-503, DOIL:
10.5897/6/ .3983.

Ogunleye% O, “Effects of Case-based Learning Strategy on Nigerian Secondary

ﬁ tudents Achievement and Attitude to Chemistry.”, International Journal of

\E/ ation, Science, Humanities, Mathematics and Environmental Studies, 7 (' 1
& 2), 2015. 56-72.

nﬂuence of Classroom Environment on Senior Secondary

Ohanyelu, A. N. “Augmentation Of Students’ Academic Performance In Mathematics
Through Classroom Management Practices In Nigeria.” Acta Prosperitatis 12:
https://doi.org/10.37804/1691-6077-2021-12-103-118. 103—-18. 2021.

Olive, C. “Teachers’ Conceptions of Mathematical Word Problems: A Basis for

Professional Development.”, International Group for the Psychology of
Mathematics Education, 2, 2003.

122


https://doi.org/10.30574/gscarr.2023.16.1.0304.
https://doi.org/10.5430/ijhe.v9n2p297
https://doi.org/10.15700/saje.v39n1a1342

Olivier, E. Archambault, I. De Clercq, M. & Galand, B. “Student Self-Efficacy,
lassroom Engagement, and Academic Achievement: Comparing Three Theoretical
Frameworks.”, Journal of Youth and Adolescence, 48, 2, 2018, 32640, Available
online https://doi.org/10.1007/s10964-018-0952-0.

Ozkal, N. “Relationships between Self-Efficacy Beliefs, Engagement and Academic
Performance in Math Lessons.”, Cypriot Journal of Educational Science, 14(2),
2019, 190-200.

Peng, P, & Rogier, A K. “The Development of Academic Achievement and@qitive
Abilities: A Bidirectional Perspective.” Child Development Perspe@, 14, 1,
2020, 15-20, Available online https://doi.org/10.1111/cdep.12352.

Prihandhika, A. & Hani, G.A. “The Effect of Student Engageme ’%}udent Academic
Achievement at Faculty of Industrial Engineering Telko ersity”, Jurnal Ilmu
Sosial, Politik Humaniora, 3, I, 2020 O

Qingli K. ,Dohn J. L. ,Yan, P. X. Marie, D. 4 Meta@ysis of Single-Case Research
on Mathematics Word Problem-Solving Inte jons for English Learners with
Learning Disabilities and Mathematics Diffi s, Learning Disabilities Research

and Practice, 2020, 1-17. fb

Rahma E. Di, & Arifta N. ”Problem—ﬁ}% earning and Case-Based Learning: Which Is
More Effective for Fostering g& tical Connection?” Jurnal Riset Pendidikan

Matematika/Jurnal Rise didikan Matematika 9, 2  2022. 124-36.
https://doi.org/10.21831/j 9i2.53276.

N\

Raza, A.R. Wasim, %shra, U. “Examining the Impact of Case-Based Learning on
Student Engagémerit, Learning Motivation and Learning Performance among
University", s.”, Journal of Applied Research in Higher Education, 12, 3,
2019, IQ}, Available online https://doi.org/10.1108/jarhe-05-2019-0105.

Reeve ung H. C, & Hyungshim, J. “How and Why Students Make Academic
ress: Reconceptualizing the Student Engagement Construct to Increase lIts

xplanatory Power.”, Contemporary Educational Psychology, 62, 2020, 101899,
Available online https://doi.org/10.1016/j.cedpsych.2020.101899.

Rhodes, Ashley, Abigail Wilson, & Timothy Rozell. “Value of Case-Based Learning
within STEM Courses: Is It the Method or Is It the Student?” Edited by John Coley.
CBE—Life Sciences Education 19, 3, ar44. https://doi.org/10.1187/cbe.19-10-0200.
2020.

123


https://doi.org/10.1007/s10964-018-0952-0
https://doi.org/10.1111/cdep.12352
https://doi.org/10.21831/jrpm.v9i2.53276.
https://doi.org/10.1108/jarhe-05-2019-0105
https://doi.org/10.1016/j.cedpsych.2020.101899

Roshangar, F. Eskandar, F. A. Parvin, S. & Raheleh, A. “The Effect of Case-Based
Learning with or without Conceptual Mapping Method on Critical Thinking and
Academic Self-Efficacy of Nursing Students.,” J Biochem Tech, 2020.

Saeedi, L. Raziyeh, G. Fereshteh, J.T. & Zahra, A. “The Effects of Teaching Methods on
Academic Motivation in Nursing Students: A Systematic Review.”’, Journal of
Education and Health Promotion, 10, 2021, 271, Available online

https://doi.org/10.4103/jehp.jehp 1070 20.

Salas, P. Sdenka, Z. Yuqin, Y. & Zhe, Z. “Student Engagement in Online Learying in
Latin American Higher Education during the COVID-19 Pandemic: A atic
Review.”, ProQuest 53, 3, 2022, Availa Q online
https://doi.org/10.1111/bjet.13190.

Saleem, A. Kausar, H. & Deeba, F. "Social constructivism: A ne igm in teaching
and learning environment." Perennial Journal of History«<, 2.2021: 403-421.

Salomon, G. &Perkins, D. N. “Individual and Social of Learning.”, Review of
Research in Education, 23, 1998, 1-24. Q

Sarah, R.P. Katherine, A. B. & Sarah, § . Analyzing The Word-Problem
Performance And Strategies Of Stude% xperiencing Mathematics Difficulty,
Journal of Mathematical Behavior,\’& , 1-16.

Schnitzler, K. Doris, H. & Tin.®ll Better than Being Disengaged: Student
Engagement Patterns an %eir Relations to Academic Self-Concept and
Achievement.”, Eurq,p@)urnal of Psychology of Education, 36, 2020,
Available online http@ol.org/lo. 1007/s10212-020-00500-6.

Sen, A.M. & Hill, \ R™Case-Based Pedagogy for Teacher Education: An Instructional
orary Educational Technology, 12, 2,2020, 1-17, Available

Siddi . Masitah,S. Jamilah, Y. .4Applying The Hybrid Strategy in Solving
ematicalWord Problems at The Elementary School Level, Journal of
echnology and Science EducationB, 2020, 216-230.

Siti, N.S. & Khairul, A. T. Supporting Solving Word Problems Involving Ratio Through
The Bar Model, Journal of Mathematics Education, Volume 10, 1, 2021, 149-160.

Soffer, T. & Anat, C. “Students’ Engagement Characteristics Predict Success and
Completion of Online Coursefddddede3+s.”, Journal of Computer Assisted
Learning, 2019, Available online https://doi.org/10.1111/jcal.12340.

124


https://doi.org/10.4103/jehp.jehp_1070_20
https://doi.org/10.1111/bjet.13190
https://doi.org/10.1007/s10212-020-00500-6
https://doi.org/10.30935/cedtech/8937
https://doi.org/10.1111/jcal.12340

Somachandra, A.G.U.A. Dissanayake, W.D.U.R.  Welgama, P.K.T.W. Galapaththi,
I.D.L,Weerarathna, R.S. & Pathiyana, “G.Y. The Relationship between Student
Engagement and their Academic Achievement with Special Reference to Business
Management Undergraduates”, ICSUSL, 2019.

Sweller, J. “Cognitive load theory and educational technology.” Education Tech
Research Dev 68, 1-16 2020. https://doi.org/10.1007/s11423-019-09701-3

Tayce, J.D. Ashley, B.S. Lisa, K. & K. Jodi. “The Creation of a Collaborative, Case-

Based Learning Experience in a Large-Enrollment Classroom.”, Journal of
Veterinary Medical Education, 48, 1, 2021, 14-20, Availa line
https://doi.org/10.3138/jvme.2019-0001. O

Teng, Y. & Xia, W. “The Effect of Two Educational Technolo&z on Student
Engagement in Chinese EFL Courses.”, International Jo@l f Educational
Technology in Higher Education, 18, 1, Available online
https://doi.org/10.1186/541239-021-00263-0. O

Terry T. W, Sing-Hang C, & Kelvin K. C., Do Chil with Mathematics Learning
Disability in Hong Kong Perceive Word P, s Differently?, Learning and
Instruction, 68, 2020, 101352.

Theareth, L. “Problem-Based Learning.‘@ its, Challenges, and the Way Forward”,
Research Gate, 2023. . %

Tomas, J.M, Melchor,Sylvia, G cﬂiosotis, H. “The Effects of Self-Efficacy, Hope, and
Engagement on G. | th ademic Achievement of Secondary Education in the
Dominican Republic, \& chology in the Schools, 57, 2, 2019, 191-203, Available
online https://doi@ 1002/pits.22321

Verschafel, S jlow, J. Star, & W. V. Dooren. Word Problems in Mathematics
Education;_ 4" Survey, Springer, Available online https://doi.org/10.1007/s11858-
020}06 -4, 2020, 1-16.

Wi #Wadrine M, Ismail P “Effect of Problem-Based Learning on Developing Science
Process Skills and Learning Achievement on the Topic of Safety in Our
Environment” Journal of Turkish Science Education, 19(3), 2022, 872-886. DOI
no: 10.36681/tused.2022.154

Xiaoming, X. Zehua, S. Bos, N.A. & Hongbin, W. "Student Engagement and Learning
Outcomes: an Empirical Study Applying a Four-Dimensional Framework." Medical
Education Online, 28 https://doi.org/10.1080/10872981.2023.2268347. 2023.

125


https://doi.org/10.1007/s11423-019-09701-3
https://doi.org/10.3138/jvme.2019-0001
https://doi.org/10.1186/s41239-021-00263-0
https://doi.org/10.1002/pits.22321
https://doi.org/10.1007/s11858-020-01130-4
https://doi.org/10.1007/s11858-020-01130-4

Yidawi, M Ibrahim, A &Tankol, Z Analysis of Problem-Solving Ability of Senior School
Students in Mathematics Word Problems, Journal Of Science Technology And
Education, 10(3), 2022, 314-322.

Zhao, S. Linye,H. Wenyi,D. Jingqiang,Z. Anping,S. & Yong, Z. “The Effectiveness of
the Combined Problem-Based Learning (PBL) and Case-Based Learning (CBL)
Teaching Method in the Clinical Practical Teaching of Thyroid Disease.”, BMC
Medical Education, 20, 1, 2020, Available online https://doi.org/10.1186/s12909-
020-02306-y.

Zhu, J. &Atompag, S. M. The Application of the Constructivism Theory in @qcing
Classroom Teaching. Journal of Contemporary Educational Resear(@ 209—
13. https://doi.org/10.26689/jcer.v7i12.5792, 2023.

Textbooks §\

Lave J, & Wenger E, Situated learning: Legitimate Perip}@ icipation. Cambridge,
UK: Cambridge University Press, 1991. Q

Vygotsky S, Mind in society: The developmen}§liigher Psychological Processes,
Cambridge, MA, Harvard University Press,

Thesis %Q
Adjei M. Y. , Assessment Practice Christian Religious Studies Teachers in Senior
High Schools in Ghana: A Surg%g\,.( octoral dissertation, University of Cape Coast),

2021. é

Kamau H. N., Selected T ing Strategies and Performance of Students in Mathematics
in  Public Seb@ Schools of Bahati Subcounty, Nakuru County,
KENYA ,(Do% issertation, The Catholic University of Eastern Africa), 2022,

Availableé;éqp ttp://ir.cuea.edu/jspui/handle/1/12153

Maloney éThe Effects of Class Size on Student Achievement, A Starred Paper
S ted to the Graduate Faculty of St. Cloud State University in Partial
Iment of the Requirements for the Degree Master of Science in Curriculum

and Instruction, May, 2020.

Muthmainnah C. R., The Effect of Deductive and Inductive Instruction on Students’
Grammar Ability (A Comparative Study) (Doctoral dissertation, UIN Ar-Raniry),
2019, 21

Roberts K. L. W., The Experiences of Male Early Childhood Teachers: Navigating
Suitability to Teach, (Doctoral dissertation, Edgewood College), 2021.

126


https://doi.org/10.1186/s12909-020-02306-y
https://doi.org/10.1186/s12909-020-02306-y

Sawhney H. K. Self-study Exploring Pedagogy to Engage Community College Students in
Chemistry (Doctoral dissertation, San Francisco State University), 2020

Websites

Benbow J., Mizrachi A., Oliver D., & Said-Moshiro L. Large Class Sizes in the
Developing World: What Do We Know and What Can We Do? American Institutes
for Research under the EQUIP1 LWA, October 2007, 1 — 14, Available Onliine:
https://www.edulinks.org/sites/default/files/media/file/Large Class_Sizes in the De
veloping World  What Do We Know and What Can We Do .pdf

their Role in Instructional Design, Curriculum Development and ational
Technology, Wseas Transactions on Environment and Develop enty”17, 2021,
1149- 1159. Available Online: https://wseas. com/Journals/artlcle =698

Basit I. F. F. A. T., Bakhsh K. H. U. D. A. & Hafeez M. Adult Learning@@s and

Lynch T., Theories, Models and Approaches: Physical E@ n and Wellbeing,
Physical Education and  Wellbeing. 2019. Available  Online:
https://api.semanticscholar.org/CorpusID: 198770527 Q

Oyo State Teaching Service Commissio
Www.fmebasic.intellisys.xyz.
http://www.fmebasic.intellisys. xyz/nn@ p/secondary-schools. 2023.

%

dan Secondary Schools.” n.d.

Queen’s University, Case-Based @ng | Centre for Teaching and Learning,
Www.queensu.ca. https: //ww@.\eensu.ca/ctl/resources/instructional-strategies/case-

based-learning.
\\)&\
¢

&rbb

127


https://wseas.com/journals/articles.php?id=698
http://www.fmebasic.intellisys.xyz/
http://www.fmebasic.intellisys.xyz/index.php/secondary-schools
https://www.queensu.ca/ctl/resources/instructional-strategies/case-based-learning.
https://www.queensu.ca/ctl/resources/instructional-strategies/case-based-learning.

Appendix 1
Lesson Note on Word Problems
Name: Olubukola Aderemi OGUNSAJU
Matric No: LCU/PG/002999

Degree In View: M.(Ed)Mathematics Education

Subject: Mathematics \

Class: Junior Secondary School Two (JS2) 0

Date: January 15, 2024 — January 19, 2024 @

Topic: Word Problems 0

Duration: 40 minutes (1 period)

Sub-Topic: Algebra From Words Q
Specific Objectives: at the end of lesson, Studex@%d be able to:

1) Use letters to express MathematiC\ ents

i1) Solve simple word problems Q@algebra.

AN

Instructional material (Control gtQup): New General Mathematics for Junior Secondary
School 2 by M.F Macrae, A\ ejaiye, Z.I Chima & G.U Garba

Instructional material@ imental group):
1) Stori S@) Pictures
wle

Previous
Proble | about.

Cohbﬁt:

Word Problems

dge: The students are required to already have an idea of what Word

Algebra from Words

Letters can be used to express Mathematical Statements from stories and Pictures.

1) Here is a story in words.

128



» Ugwu has a bag with some mangoes in it .

* He buys 2 more mangoes.

* Ugwu now has a bag with some mangoes and 2 more mangoes.
Here is the same story with algebraic symbols.

a. Ugwu has m mangoes

b Ugwu buys 2 mangoes é
c. Ugwu now has a bag with m + 2 mangoes ( 0

In the above story, m represents the number of mangoes in the ba &2 represents the
number of mangoes that Ugwu has altogether. s@

2)

Here is another story in words 0
a) Audu has some money in his saving a Q

b)  Audu uses some of the money to%é suit

c) Audu has 6,570 naira left in I&%ount.

Here is the same story w1the§®c symbols.

. Audu has NSJ@ savings account
. Audu b@to buy a suit

. = N6,570

In the abo@tory, S represents the money in Audu’s savings account, t represents the

mone

e used to buy a suit.

Example [

Baba is 13 years old.

How old will he be 8 years from now?

How old he be y years from now?
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Answer

a) Baba will be (13 + 8) years old, 8 years from now.
b) Baba will be (13 +y) years old, 9 years from now
Example 2

A book has X pages. A boy reads 30 pages of the book. How many pages has the boy not

rad Q*

Answer 0
The boy has not read (30 — X) pages of the book. &Q/
Example 3 %0

A girl is a years old. How old will she be in X years’ time?O

Note : Sometimes a problem seems difficult becausii ; are used for numbers. If this
happens, first change the letter to an easy numbe %

Answer (Example 3) @%

Use 2 and 10 instead of a X. . @
In 2 years’ time, the girl will@\% years old (16 years old).

tt
hat number instead of the letter.

In 10 years’ time, the gitléwill*be 14 + 10 years old (24 years old).

So, in X years’ .ti@e girl will be 14 + X years old.

C
O

\/QJ
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Lesson Note on Word Problems
Name: Olubukola Aderemi OGUNSAJU
Matric No: LCU/PG/002999

Degree In View: M.(Ed)Mathematics Education

Subject: Mathematics
Class: Junior Secondary School Two (JS2) \
Duration: 40 Minutes (1 Period) Q

Date: January 22 — January 26, 2024 &(/
Topic: Word Problems @

Sub-Topic: Sum and Difference 0
Specific Objectives: at the end of lesson, Students shou@ able to:
Use appropriate symbols for word such as sum, @nce and product

Instructional material (Control group): @neral Mathematics for Junior Secondary
School 2 by M.F Macrae, A.O Kalejaiyey Z.hChima & G.U Garba

Instructional material (Experim&@group):

1 Flash cards with words m& mbols.

ii. Plastic fruits QQ

Previous Kn@@ The students are required to already have an idea of what is all

about. b
Conte %

Wo\rbVProblems

Sum and Difference

The sum of a set of numbers is the result you get when you add the numbers .
Example 1 : The sum of four consecutive numbers is 58. Find the numbers
Answer

Let the numbersbe n, n+1,n+2,n+ 3.
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n+t(n+1)+(n+2)+(n+3)=58
4n + 6 =58
Subtract 6n from both sides
4n = 58-6

4n = 52

Divide both sides by 4 \

. - S

n = 13 ¢\
cs,

The numbers are 13, 14, 15, 16
Example 2: The manager of a company bought 60 %o § 10 pineapples and X
coconuts for his staff to share among themselves. If th Q umber of fruits he bought
was 94, how many coconuts did he buy?

N\
Answer ’b
%6 94

60 mangoes + 10 pineapples + X co@ =

70+X = 94 é—@
Subtract 70 from bOtl;l s&é

X = QQ\
This implies tha}t,t&mmber of coconuts bought were 24
Example SQJ;y\sum of a certain number and 13 is 30. Find the number.
Answ@

\Zet the certain number be P
P+13 = 30
Subtract 13 from both sides.
P=17

This implies that the number is 17.
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Example 4: Find the sum of 23, 27 and 33
Answer

23+27+33 = 83
This implies that the sum of 23, 27 and 33 is 83

The difference between two numbers is the result of subtracting one from the other. It is

usual to subtract the smaller number from the larger. This gives a positive difference.

Example 1 : The difference between 8 and another number is 17. Find the tv@sible

values for the number. Let the number be X : 0

Answer

1. Assuming X > 8, then %0
X-8=17 0

Add 8 to both sides Q
X=17+18 = 25 ’66’6
ii. Assuming X <8, then ®

§=17+X C;\\%
Subtract 17 from both &@

8—17=X- 1@
X=-9 &
Thus thgq;ber could be 25 or - 9.

Exam ¥ Find the positive difference between 3% and 2
Anshes
3 % can be written as
2 can be written as
3% -2 = -
= = =1%
Lesson Note On Word Problems
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Name: Olubukola Aderemi OGUNSAJU
Matric No: LCU/PG/002999

Degree In View: M.(Ed)Mathematics Education
Subject: Mathematics

Class: Junior Secondary School Two (JS2)

Duration: 40 Minutes (1 Period) \
Date: January 29 — February 2, 2024 OQ

Sub-Topic: Product and Fractions $Q

Specific Objectives: at the end of lesson, Students should le to:

Topic: Word Problems

1) Use appropriate symbols for words such as prod@
i1) Solve word problems involving fractions&b

Instructional material (Control group): @neral Mathematics for Junior Secondary
School 2 by M.F Macrae, A.O Kalejaiyey Z.hChima & G.U Garba

Instructional material (Experim&@group):

1)  Stories . \A%
ii) Pictures QQ

iii) Flash ca@@ftactions

Previous wledge: The students are required to already have an idea of multiplication
and ho lve simple Problems involving fractions.

CO}M&:

Word Problems

Product and Fractions
Product

The product of two or more numbers is the result when the numbers are multiplied

together.
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Example 1
Find the product of — 6, 0.7 and 6
Solution

_6X = -

-2x7x2

Example 2 ( 0

The product of two numbers is 8. If one of the numbers is ¥4, ﬁnd@&@en

Solution %
Let the number be x QO

Yaxx =28 Q
(e
’66

Multiply both sides by 4.
O
Q)
= 33 \C‘J\

Expressions with Fracti@

X=8 x 4

Example 1

Find one — q rte\ﬁue positive difference 29 and 11.
Solutimfb

\Required value = % (29-11)

Y (18)

= 4%
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Example 2

Divide 40 by the sum of 3 and 5
Solution
Required Value =40/3+5

=40/8 =5

Example 3 Q\

Find one-ninth of the positive difference between 55 and the sum of 12 a 0
Solution 0&
1/9+(55) - (12+7) %

3 1/9+55 -19 QQ

= 1/9+36 - B’b’Q
®%

Required Value
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Appendix ii
Control Group
Teacher’s activities: Teacher will do the following:-
1. Carry out classroom instruction using her lesson note alone.
2. Give definitions, explanations and solve some examples.
3. Give room for students to ask questions on areas not clear to them. \
4. Call out students, one after the other to solve problems on the board. QQ
5. Write note on the board for students. (/
Students’ activities: Students will do the following:

1. Pay rapt attention to classroom instruction. §

2. Ask teacher questions on areas not clear to them.

3. Go to the board when called out by teach (@%e some problems on the board.
4. Write note from the board into thei% oks.

Experimental Group . &

Teacher’s activities: Teacher wi ‘d}the following:

1. Carry out classroofr@truction using the instructional material best suitable for
each sub-topic.

2. Display}@&ferent instructional materials in front of the class.

4. it€ some problems on the board.

3. Exsla@ term “word Problems” with the help of the instructional materials.

5. \/Use the different instructional materials to represent the problems on the board

6. Solve Word Problems on the board while referring to the different instructional
materials

7. Write examples on the board.

8. Call students randomly to illustrate the examples on the board using the suitable

instructional materials.
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Appendix iii
Word Problem in Mathematics Achievement Test (WPMAT)
Dear respondents,

This achievement test of 40 questions is for Junior Secondary School Two (JS2) students.
It is meant to test your knowledge of Word Problems. Please adhere to the instructions

and attempt all questions.

Thank you. Q\
Class: ............ Age: ...... Gender....... Time: 1hr < O
Instruction: Each question has options A to D. Tick the most @ﬂiate option for each

question. O
Word Problem Questions Q 3

1. Musa’s age is two third of Abu’s age. If the ’cheir ages is 30, what age is Abu?
(a) 24 (b) 18 (¢) 15 (d) 13
2. A man is 55 years old. 5 years
presently? (a) 20 (b) 2

3. Pobese was 62 years old 18@

6 () 76 (d) .SQQ
4. A man spent Q\
(@) Q

@was twice his sons age. How old is the son
0 (d) 26
go. What will be his age in 6 years time? (a) 96 (b)

5. The differ etween 12.6 and a number is 5.4. what are the two possible values for the
numbef? \Qa 20r6.5 (b) 180r7.2 (¢) 100or3 (d) None

6. On@a er of the difference between 17 and the square of 3 is certain number. What is
1@ mber? (a) 12 (b) 11 (¢) 7 (d) 2

-

. N 45 is added to a certain number and the result is divided by 9 and the quotient is 8.
What is the number? (a) 28 (b) 27 (c) 25 (d) 14

8. Niyi thinks of a number and subtracts 2 from it. He divides 32 by the result and he gets 4.
What is the number? (a) 12 (b) 6 (c) 8 (d) 10
9. Bolaji subtracts 4 from a certain number. He divides 24 by the result and his answer is 8.

What is the number? (a) 7 (b) 17 (¢) 27 (d) 15
10. Mrs. Oni was 84 years old 12 years ago. What will be her age in 2 year’s time? (a) 96
(b) 98 (¢) 99 (d) 100
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

of the spectators in a football match are males. If 200 of them are females, how many of
them are there in the competition? (a) 180 (b) 360 (c) 270 (d) 240
Bidemi thinks of a number. He adds 14 to the number and multiplies the result by 3. If his
final answer is 51, what number did he think of? (a) 2 (b) 7 (¢) 3 (d) 4
V4 of a certain number is added to 4 . The sum is the same as when of it is subtracted from
20 find the number. (a) 28 (b) 27 (¢) 29 (d) 33
Find the number such that when % of it is added to 3 %2, the sum is the same as when of
it is subtracted from 6 2. (a) 2
Solomon adds 7 to a certain number, he doubles the result. His final answer is 34. What

was his number?  (a) 15 (b) 19 (c) 26 )(d) 10 \

When Agnes adds 45 to a certain number ad divides the sum by 2, the resulehe ame

as 5 times the number. What is the number? (a) 2 (b) 5 (c) 25

Tambuwal was asked to find one-eight of the sum of 14, 15 and 19 eitjt right. What

was his answer? (a) 4 (b) 5 (¢) 9 (d) 6

Kelechi was asked to divide 48 by the difference between 4 a glhat answer was she

toget? (a) 12 (b) 10 (¢) 9 (d) 16 %

When 8 is added to a certain number and the sum is d by 3, the result is 57. Find

the number. (a) 10 (b) 7 (¢) 11 (d) 4

Kemi thinks of a number. She adds 14 to then and multiplies the result by 3. If her

(@ 3 (b) 4 ¢ 1 (d o

The sum of two numbers is 38. Whe ed to twice one of the numbers, the result is

5 times the other number. F1nd the umbers (a) 26,11 (b) 11,26 (c) 26,12

(d) 12,24 *

Audu has a naira in his s account He uses some of this to buy a suit that costs t
ze left in his savings? (a) N (S t) (b) N (St) (¢c) N(S+1)

final answer is 51, what number did she thi

naira. How much does
(d) None

A farmer has &s, z cows and 16 tubers of yam. How many animals does he have
altogether +z (b) 6z (¢) 6+z+16 (d) z+16

Last year, the body mass of a student was 48kg. The increase in the student’s body mass
thi r is m kg. What is the student’s body mass this year? (a) (24+2m) kg (b) 48mkg (c)

S (@) (48+m) ke
25& rubber band is x mm long when un-stretched. It is stretched to three times its un-

26.

27.

28.

stretched length. What is the stretched length? (a) 33mm (b) 3x mm (c) x+3 mm (d) None
If 22 is added to a number and then the sum is divided by 2. The result is 6 times the
number, find the number. (a) 7 (b) 1 (¢c) 2 (d) 5

There are two numbers, the sum of 4 times the first number and 3 times the second
number is equal to 24. The difference between 2 times the first number and 3 times the
second number is 12. Find the 2 numbers. (a) 2, 0 (b) 6,0(c) 0,1 (d) 0, 5

2 is added to twice a certain number and the sum is added. The result is 10 less than 5

times the original number. Find the original number. (a) 14 (b) 16 (c) 17 (d) 23
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29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

NS

What number will you get when you divide 56 by the sum of 3 and ? (a) 6 (b) 4 (¢) 3 (d) 2
The product of two numbers is 54. If one of the numbers is 27, find the other number. (a)
2(M)4 ()35

What is the product of the sum of -2 and 9 and the difference between 2 and 7 and the
sum of 2 and 7? (a) 54 (b) 47 (c) 45 (d) 42

of a number is subtracted from of the number. Their positive difference is 7 less then of
the number. What is the number? (a) 17 (b) 9 (¢) 14 (d) 5

A student chose a number, multiplied it by 2, then subtracted 138 from the result and got
102. What was the number he chose? (a) 400 (b) 800 (c) 200 (d) 420 %
Mary, Peter, and Lucy were picking chestnuts. Mary picked twice as much uts’ than
Peter. Lucy took 2kg more than Peter. Together, the three of the 26kg of
chestnuts. How many kilograms did each of them pick? (a) 4, 6, 8 ) 6, 12, and
8kg (c) 12, 8, and 16kg (d) 6, 7, 10kg &

A salesman sold twice as much pears in the afternoon than i rming. If he sold 360
kilograms of pears that day, how many kilograms did ell*in the morning and how
many in the afternoon? (a) 120kg, 240kg (b) 160 (c) 40kg, 80kg (d) 100kg,
200kg

The sum of numbers is 21. Five times th mber added to 2 times the second
number is 66. Find the two numbers. (a) 133 6,13 (c)7,13(d) 8, 13

A girl guesses that a line is 15c¢m lo @ measures the line. She finds that her guess is

x cm too long. What is the lengtg\g‘%e ine? (a) (15-x) cm (b) (14-x) cm (c) (x-15) cm (d)

None \

A man cycles x cm towa@&(?illage that is 20km away. How far does he still have to
cycle? (a) (ZOt%m (b) (20-x) cm (¢) (18-x) cm (d) (18x) cm

A man has 16 %% pears, and 22 mangoes. A friend gives him k kolanuts, 13 pears
and 4 mangoes. many kolanuts, pears, and mangoes does the man have? (a) 16tk
kolanu :&p s, and 26 mangoes (b) 16+k kolanuts, 22 pears and 24 mangoes (c) 16k
kolanu

A-Book has x pages. A boy reads 30 pages of the book. How many pages has not read?

pears, and 24 mangoes (d) None

pages (b) 30x pages (c) (x+30) pages (d) (x-30) pages
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Answer

BCDABDBDABBCABDBDACACAADBCBADAC
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o
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Appendix iv

Table 3.3 Table of Specification

Content
Word Problem Knowledge = Comprehension Application  100%
Algebra from Word 7 7 - @5%)
Sum & Difference 5 4 5 :\Qll 4(35%)
Product & Fraction 3 7 %2 12(30%)
&N
Total 15 (37.5%) 18 (45%) /~NA7(5%) 40 (100%)
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