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Abstract

Over the years, pupils' performance in external examinations such as National
Common Entrance Examination (NCEE), State Common Entrance Examinations (SCEE)
and other entrance examinations into secondary schools, is still very low and below
expectation. This study investigates Effect of Case-Based and Team-Based Teaching
Strategies on Word Problems in Primary School Mathematics in Ibadan North-West
Local Government Area, Oyo State. Three hypotheses were formulated and tested at 0.05
level of significance. Quasi-experimental design was used. Multi- SQ mpling
procedure was adopted where three private primary schools from 11@ in Ibadan
North-West Local Government Area, Oyo State were stratified and ely selected.
A sample size of 86 pupils comprises each of 43 boys and 43 gi involved in the
study. Primary four intact classes were used in each of the thrg ted private primary
schools. Instruments used for data collection were Primary M % atics Word Problems
Achievement Test (KR-20 = 0.86), and teaching instruCtiénal guides. Analysis of
Covariance (ANCOVA) was used for data analysis. T was a significant main effects
of Case-based Teaching Strategy on Achieve Primary School Pupils in
Mathematics[F(151y=58.624, P < 0.05, n’>= 0.535] meam—based Teaching Strategy on

Achievement of Primary School Pupils in Mat ics word problems [F(1,55=45.008, P
< 0.05, n?>= 0.450]. From the findings, it is ed that Case-based teaching strategy,
Team- based teaching strategy and comb ase-based, Team-based and Traditional
Teaching Strategies were effectlv hmg word problems in primary school

based teaching strategies should ted by the teachers in teaching word problems in

Mathematics. Base on the results, s% commended that both Case-based and Team-
Primary school Mathematics toe) pupils’ academic achievement.

Keywords: Case-based T *g Strategy, Team-based Teaching Strategy, Primary Schools
in Ibada %Problems in Mathematics, Academic Achievement
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Chapter One
Introduction
1.1 Background to the Study
Mathematics affects every element of human life. Aspects of human life that
are centered on numbers include social, economic, political, geographical, scientific,
and technical. No matter what kind of employment or professional Qﬁ person
chooses, Mathematics is still a necessary skill that will help then@roductive at
their job!. Understanding Mathematics is essential for di'@’&'\ving and long-term
planning; it is not only useful for one's career or the%ncement of the country.
Mathematical education has a major impact on% development even though it
can enhance mental faculties and creati)b. Any country's ability to improve
technologically and scientifically is regliaat on its ability to implement an efficient
system of Mathematics educ tbx Well-designed Mathematics curricula and
educational systems have léé;&g%wn to benefit industrialised nations much because
they are the comenst%%f&advancements in science, technology, and the economy.
Nigeria's gov@%\has made Mathematics a required subject from primary school
through.s&k{ary school because it is dedicated to helping its citizens develop in this
way>
Q’b Primary education is described by the Federal Republic of Nigeria in her

N

six and twelve!. Primary education serves as the foundation for the rest of the

ational Policy on Education as instruction provided to children between the ages of

educational system and is crucial to its success or failure. It is clear from this that,
fundamentally in primary education, sound attitudes and reading and numeracy

abilities are developed in an appropriate manner. Every pupil in primary or secondary

xiii



school is required to take Mathematics, English studies, and one of the three major
Nigerian languages; Hausa, Yoruba, or Igbo as core courses’. Not only is
Mathematics taught as a vital topic in primary schools, but it is also called the father
of all science subjects. The government of Nigeria has made Mathematics a core
subject and requires it for primary school pupils, demonstrating the value of the
subject®. Q\

The main goal of Mathematics is problem solving. Eveﬁglon is made
after translating every statement to a mathematical state determining what
and how to answer these questions in order to ﬁnd%ptimum solution. Word
problems are commonly described as verbal d ns of problem situations that
are presented in an academic setting. These ’@ems pose one or more questions, the

answers to which can be found by app. athematical operations to the numerical

data that is either directly frog}ﬁg%roblem statement or can be derived from it.

Across the globe, word have traditionally played a significant role in
Mathematics educa.u%@lelr historical contribution to Mathematics instruction goes
all the way %&nthulty One type of problem that Mathematics learners find
partlculad&lllengmg is word problems. Base on this, it has been the focus of an
en gulamount of research for the past fifty years®.

Q’b Pupils' performance in both internal and external examinations, such as the

N

entrance examinations into secondary schools, is still very low and below expectation,

ational Common Entrance and State Common Entrance Examinations and other

despite efforts by the Federal and State governments to prioritise Mathematics in

9,10

primary schools However, over time, primary school pupils' academic

performance in the subjects' components has not improved®.
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Effectively teaching word problems in Mathematics requires the use of a
variety of techniques to aid pupils in comprehending the process of problem-solving.
It is possible to establish a supportive learning environment where pupils feel
competent and confident in their ability to solve mathematical word problems by
instructing pupils on how to read the problem carefully and comprehend it.
Emphasise important details and indicate the question being asked. Qﬁn pupils
to the task of differentiating between the word problem's pert%@ud irrelevant
information. Urge them to concentrate on the specifics th@%oecessary to resolve

the issue. To assist pupils in visualizing the problem, 1%@ visual aids like charts,

graphs, and diagrams. This can help with comp and make difficult problems
more approachable®!! ’bQ
Case-based teaching involves nting pupils with real-life scenarios or

cases that are relevant to the s}&t matter. In the context of primary school
Mathematics, this approack._;\éﬂ entail using word problems that reflect practical
situations, such as co%@objects, sharing items among friends, or solving everyday
Mathematics @%\e goal is to engage pupils by relating mathematical concepts to
their dai es, fostering critical thinking, and encouraging problem-solving in
coftexts \ase-based teaching strategy in primary school Mathematics can be highly
@%ﬁcial for several reasons such as: Case-based learning techniques give
\/mathematical ideas real-world applications. By connecting mathematical ideas to
real-world scenarios, pupils are able to make abstract ideas more approachable and
clear. Pupils' attention can be piqued by real-world examples and situations. Pupils

are more likely to be interested in and motivated to solve mathematical problems

when they are presented in a relevant context!?.
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Over the years, scholars and educators in Mathematics have conducted studies
on factors that contribute to low Mathematics performance in primary schools.
Inadequate facilities, lack of equipment and instructional resources for efficient
teaching, huge class sizes, teacher shortages, teaching strategies and Mathematics
phobia or fear are only a few of these reasons. Due to the persistence of low
Mathematics word problems performance in primary schools over the Qrs, his call
for this study to investigate “Effects of Case-Based and Te@gd Teaching
Strategies on Word Problems in Primary School Mathemati &Ebadan, Nigeria.”

Case-based learning promotes using mathematic%owledge to address real-
world issues. It facilitates pupils' understandin application of what they are
learning in diverse contexts and its relev NPupils must analyse data, pinpoint
pertinent details, and use critical think%éhniques to solve problems when working
with case studies. This helps fi %&e growth of analytical and problem-solving
abilities. Case-based learni. quently incorporates group projects in which pupils
cooperate to find, @15 to issues. This encourages cooperation, effective
communicati@he capacity to explain and defend mathematical reasoning. It
encouraga\\\'\ deeper comprehension of mathematical concepts as opposed to
m%gsnﬁon of formulas or procedures. When concepts are applied in real-world
Q%texts, pupils are more likely to retain and understand them. It could be difficult for
\/primary school pupils to recognise how Mathematics is used in real-world situations.
By showing how Mathematics is applied in real-world contexts, case-based strategy
close this gap and give the subject greater relevance and significance!?!3.

Information is better retained when learned through cases. Pupils are more

likely to retain and use mathematical knowledge in the future when they can relate
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mathematical ideas to real-world scenarios or situations. A variety of learning styles
and skill levels can be accommodated via case-based tactics. Varied approaches to the
content can be used by pupils with varied degrees of mathematical skill by creating a
more inclusive learning environment. Problem-solving abilities are crucial in real-
world situations, and teaching Mathematics through examples equips pupils for these
kinds of situations. It aids in the development of their capacity to use@*\emaﬁcal
reasoning to solve problems that they might run into in their dﬂ/)@ and in their
future careers. A common tactic used in case-based learnir@ pose questions and

give pupils the freedom to investigate and come up wiﬂ\%wers on their own. This

encourages inquiry-based learning, which is strategy for cultivating an
autonomous and inquiring attitude'. :Q
Pupils must be able to expr eir ideas clearly when presenting and

debating situations. This helps with\ie development of communication skills, which
are beneficial in many fac&e and in Mathematics in particular. Teachers may
create a dynamic and@gmg learning environment in primary school Mathematics
that goes bey@ memorisation and helps pupils to recognise the relevance and

practical u&ations of Mathematics in their everyday lives by implementing case-

ba?dga!hing strategy!>1415,
Q:b Various approaches to problem-solving should be taught, including working

~

each strategy some examples and opportunities for practice. Model the problem-

ackwards, creating charts or tables, sketching pictures, and experimenting. Give

solving process step-by-step. As a class, work through a few examples and show each
other how to convert the given words into mathematical expressions or equations.

Make connections between word problems and engaging, pertinent real-world
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scenarios for pupils. This aids in their understanding of the real-world applications of
mathematical ideas. As pupils gain confidence, gradually increase the complexity of
the problems from simpler ones. This scaffolding method aids in the gradual
development of problem-solving abilities'>!, Encourage conversation in the
classroom regarding various methods for resolving word problems. Pupils should be
encouraged to share their strategies and rationale with their peers. ProQerroblems
using a variety of methods, such as visual aids, mathematical fo@)@ and spoken
explanations. Pupils gain a deeper comprehension of th %onships within the
problem as a result of this. Connect word problems to% and abilities that pupils
have already acquired. This strengthens their gr:@gathematical concepts and aids
in their ability to make connections. Give P§Bquick feedback on their attempts to
solve problems!”!3, fb

In order to reinforce 1 & clear up misunderstandings and recognise
effective tactics. Incorporz&%{%c ological resources to encourage pupils to solve
word problems, such@ractive applications or web simulations. These resources
can offer mo %\ce and a visual depiction of issues. Gradually move pupils to
independ@actice so they can use the techniques they have learned for solving
pr(&gyon their own. Evaluate pupils' comprehension of word problems via
@%ations and promote introspection regarding their approaches to problem-solving
\/and this can help identify areas for improvement. Teaching strategies that emphasise
problem solving and active study are also being promoted more and more, also one

example of a teaching strategy that combines elements of pupil-centeredness and

problem-solving attributes is team-based learning. One of the global trends in
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education is the movement toward more integrated, pupil-centered, scientific
application models'®.

Team-based learning is an active teaching technique and small group learning
approach that gives pupils opportunities to apply theoretical knowledge through a set
of tasks that involve both individual and group work as well as instant feedback?’. In
large classrooms with over 100 pupils or smaller ones with under QAupﬂs, it is
utilised. Pupils are separated into groups, with each group consis%@ﬁve to seven
pupils in a single classroom. The following three stages xpeated in sequence
when team-based learning is applied: First section: p%hunt up information on
their own and study outside of class; in the ection, learners complete an
individual readiness assurance test to gauge’@ level of basic comprehension of the
theories and data they have learned. p of five to seven pupils is pre-assigned
and given the same test. In this&@eadiness assurance test, each option is settled

by the team bureaucrac;@ﬂ

provide chances to.ag@ﬁowledge in challenging real-world scenarios. Team-based

ection: groups of pupils work on activities that

learning impr%%\r teaching and learning, encourages pupils to actively learn and
participam\q"\n the course material and in-magnificence activities, motivates primary
sc ogéils to take responsibility for their own learning, and makes it possible for
@%ls to effectively apply the principles they have learned in class to real-world
\/situations”.

Pupils are divided into small groups to collaborate on problems as part of
team-based teaching, also referred to as collaborative or cooperative learning. Within

the field of Mathematics, pupils might be given word problems that call for group

work to solve. By encouraging collaboration, communication, and the sharing of
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ideas, this approach helps pupils learn from one another and develop their problem-
solving abilities in a group setting. Using team-based teaching techniques in
Mathematics classes in primary school has a number of advantages that add up to a
comprehensive and successful learning process??. Pupils work together more when
they use team-based tactics. They can exchange ideas, debate topics, and gain
knowledge from one another when they work in teams. This coopeQ%strategy
promotes a sense of belonging and assistance between individualsQQ

Pupils' social and emotional skills are enhanced thr@ llaborative learning
in groups. They gain skills in effective communicz@ dispute resolution, and
teamwork toward shared objectives. These a re essential to their overall
growth. Teams make differentiated instm%@possible because they enable pupils
with diverse skill levels to collaborateﬂb re inclusive learning environment can be
created by peers helping and supportifig one another. Pupils can explain topics to their
teammates through the usé_)%’t m-based tactics, which promote peer teaching.
Pupils' comprehensi%@iathematical concepts is reinforced when they teach it to
others, and it % ables them to better comprehend it themselves. Solving problems
is a com b%ask in Mathematics. Through cooperative learning and a variety of
vi i \, pupils can solve mathematical problems as a group in team-based
@%ities, which improves their problem-solving abilities. When pupils collaborate in
\/groups, they are frequently more involved in their studies. Mathematical enjoyment
can be increased by the social component of cooperative learning, which also lowers
anxiety and fosters a positive attitude toward the subject!'*?!.

Pupils' confidence can be increased through team-based learning. Their sense

of accomplishment and confidence is bolstered when they share their ideas, work well
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in a team, and get good feedback. Good communication is essential for teamwork.
Pupils gain knowledge on how to listen to others, communicate their ideas clearly,
and participate in productive debates. These are useful communication skills outside
of the classroom as well. Solving problems that call for critical thought is a common
part of team-based activities. Pupils can approach problems from numerous angles
when they collaborate with classmates which improve their analytical Qﬁ&A lot of
real-world scenarios need collaboration, which is similar to Q@collaborative
learning in teams looks like. Pupils learn collaboration ski@\be classroom, which
are critical for success in their future academic and @sional endeavors. When
working as a team, pupils contribute a variety o%@ints and methods to problem-
solving. Their comprehension of mathematiis@eas is improved and their thinking is
expanded when they are exposed to di@oints of view?4,

Pupils are more likely t é&&e in active learning when they feel that they
have a shared duty within té_ei@%. Being aware of how important their efforts are to
the group's success ¢ S a strong incentive. Teaching Mathematics in primary
schools using@based approach not only improves the learning process but also

helps Eu)\q'%get ready for a collaborative and dynamic future where good

co ation and teamwork skills are critical®.

Q:b The term "gender" refers to the expectations, actions, roles, and expressions

Ny

community depending on their perceived sex?¢. Gender, as opposed to sex, is a more

at are socially constructed and considered proper for members of a particular

general term that encompasses individual, cultural, and societal conceptions of
masculinity, femininity, and non-binary identities. Sex, on the other hand, usually

refers to the biological distinctions between males and females?’. In order to address
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problems with gender inequality, discrimination, and marginilisation in a variety of
societal contexts—such as politics, education, the economy, and healthcare—it is
imperative that one has a basic understanding of gender?®. The creation of a society
with greater equity and justice must begin with the promotion of gender equality and
the development of inclusive environments that respect a range of gender identities
and expressions®® 2, Q

The success of teaching strategies, pupils' problem-solvin@) es, and their
comprehension of Mathematics can all have an impact on t@l demic performance
when it comes to word problems in the subject of Math%cs. Academic success on
Mathematics word problems is a complex r@gpacted by the interaction of
teaching strategies, pupils’ involvement, a;b@e support networks at home and at
school*®3!, Teachers can help pupilsqmprove their mathematical proficiency and
problem-solving skills by havi &%ﬁd understanding of the material covered in
each topic. This entails é)%g thorough comprehension of ideas, rules, and
theories*2. Success.i“@}ﬂ greatly depends on one's capacity for critical thought,
information @ and problem-solving. Evaluating the facts, forming well-
reasoned @&usions, and approaching problems thoughtfully are all components of
cri%@ﬂdng. Creating efficient study habits, time management techniques, and
@%nisational plans can have a big impact on academic success.

Y

school mathematics word problems as regard gender. Word problems may unfairly

Research has shown that gender stereotypes and biases can affect primary

assess pupils’ mathematics skills based on their familiarity with gender-specific
contexts and over-emphasis on traditional gender roles restricts the diversity of

scenarios, limiting pupils’ ability to apply mathematics to real world situations. Also,
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gender biases in word problems can influence teachers’ expectation and grading in
learning mathematics word problems. Pupils who can organise their time for study,

make goals, and rank their assignments are more likely to succeed academically?>.

1.2 Statement of the Problems

Despite efforts by the Federal and State governments Q*rioritise
Mathematics in primary schools, pupils' performance in both in@)@and external
examinations, such as the National Common Entrance an@t Common Entrance
Examinations and other entrance examinations into sa%ry schools, is still very
low and below expectation®!°, Over the years, nd educators in Mathematics
have conducted studies on factors that cont;'b to low performance in mathematics
word problems in primary schools: 4 quate facilities, lack of equipment and
instructional resources for efﬁctg:\%ching, huge class sizes, teacher shortages and

a few of these reasons. Teaching strategies could

Mathematics phobia or fea@’\fn
be a major cause of lﬁéhematics word problems performance in primary schools.
Hence, this %Q}ught to investigate “Effects of Case-Based and Team-Based
Teaching egies on Word Problems in Primary School Mathematics in Ibadan,
Ni%&v
O
Q

1.3 Aim and Objectives of the Study

The aim of this study is to investigate “Effects of Case-based and Team-based
Teaching Strategies on Word Problems in Primary School Mathematics in Ibadan,
Nigeria.”

The objectives are to:
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i. determine the main effect of Case-based teaching strategy on academic
achievement of primary school pupils in Mathematics word problems.

ii. determine the main effect of Team-based teaching strategies on academic
achievement of primary school pupils in Mathematics word problems.

iii. examine the main effect of Gender on academic achievement of primary school
pupils in Mathematics word problems. Q\

iv. examine the interaction effect of Case-based, Team-bas Q Gender on

academic achievement of primary school pupils in Mat@&cs word problems.
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1.4 Hypotheses

The following Null Hypotheses were formulated at 0.05 significant level in the study.

Hol: There will be no significant main effect of Case-based teaching strategy on
academic achievement of primary school pupils in Mathematics word problems.

Ho2: There will be no significant main effect of Team-based teaching strategy on
academic achievement of primary school pupils in Mathematics v@%{oblems.

Ho3: There will be no significant main effect of Gender on acade@)@ﬂevement of
primary school pupils in Mathematics word problems ’\

Ho4: There will be no significant interaction effect o(%based, Team-based and

Gender on academic achievement of pri hool pupils in Mathematics

N\
O
’Z}b

1.5 Significance of the Study \:

word problems.

The significance (é)%fs study lies in its potential to improve pupils’
achievement in word %c\ms using Case-based and Team-based teaching strategies,
promote evid%@d instructional practices, foster personalised learning, support
teacher .@sional development, and contribute to the overall advancement of
ed a&ﬂél practices and policies.

Q’b The study's findings can provide evidence-based insights into the most
\/effective teaching strategies for enhancing word problem-solving skills. Educators
and policymakers can use this information to make informed decisions about

instructional practices and curricular choices, leading to more targeted and impactful

teaching approaches.
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The results from the primary schools could pave the way for more in-depth
research on teaching strategies in higher education or other subjects. It can inspire
further exploration of innovative teaching methods and their impact on different
educational levels.

Policymakers can use the study's findings to support the adoption of effective

teaching practices, potentially leading to system-wide improvements 1®hematics

education. < 0

By enhancing primary school pupils' problem-solé&cllls, the study can

contribute to building a foundation for their future acad%nd professional success.

The outcomes of this study could equip pup@lve real-world challenges in

various disciplines and in their everyday ac@s.

(8)
1.6 Scope of the Study @

The scope of this s@%x\ﬂ/ s limited contextually to effect of case-based and
team-based teaching Q%gles on word problems in primary school Mathematics and

was also deh@eographlcally to Ibadan North-west Local Government Area,

Oyo s&,\@g i
%6
\*
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1.7 Limitations of the Study

The following were the constraints encountered during the course of this

study:

i.  Delay in quick response from pupils’ parents on seeking their consent for their
wards to participate in the study.

ii.  Timidity of pupils among themselves proved implementationq*e newly
introduced teaching strategies difficult at early stage v@)@ffected their
enthusiasms. 6\

Q
1.8 Operational Definition of Terms QO

The following terms were operationally def}%&s used in the study:
Academic Achievement: This is the@ of the achievement test that the pupils

took during this study in mathe@e:.
s

of instructions used in the study for the purpose

Teaching Strategies: Thesé_%g%’
of teaching and leam@ey are Case-Based Teaching Strategy (CBTS) and Team-
Based Teachiq@%\gy (TBTS).
Case-Ba@aching Strategy (CBTS): This is one of the teaching methods used in
thig&f\to teach pupils with real-life scenarios or cases that are relevant to the
Q%j‘ect matter.

\/Team-Based Teaching Strategy (TBTS): This is a teaching method adopted by this
study which involve group work as well as instant feedback.
Traditional Teaching Strategy (TTS): This is common way of teaching used by

teachers through chalk and talk method adopted by this study for control group.
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Primary School Mathematics: This is the subject matter focused in this study at
elementary level of education.

Word Problems: These are the statement or expressional problems to be solved
mathematically by the pupils.

Private Primary School: This is elementary level school owned by individual or
group of individuals. Q\
Primary School Pupils: They are the participants found in ele en@ level school

used for this study. 6\

Gender: They are the boys and girls in the primary schooll
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Chapter Two
Literature Review
This chapter reviews relevant literature in the subject area. It was arranged under the
subsequent subsections:
2.1 Conceptual Review
2.1.1 Academic Achievement Q\
2.1.2  Gender ()0

2.1.3 Teaching Strategies 6\
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2.1.3.2 Team-based Teaching Strategy QO
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2.1 Conceptual Review
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2.1.1

Academic Achievement
Academic achievement refers to the degree of success a pupil has attained in their
academic endeavors'.A pupil's capacity to accomplish learning objectives and
requirements in the early years of formal education is referred to as academic
achievement in primary school. Depending on the educational system of a particular
nation, primary school normally spans grades one through six.It is requireQ)%upils to
show mastery in language arts (reading and writing), science, Qc)@studies, and
Mathematics. A pupil must comprehend and apply the ’%gts taught in these
disciplines in order to attain academic success. Examin%, quizzes, projects, and
assignments are just a few of the ways teachers us e how well their pupils have
understood the subject. To convey how well }@1 is doing, grades and feedback are
given. fb
Academic achievement in pr'r@,chool greatly depends on the development of
.
excellent reading abilities?. I¢§Q\'e pected of pupils to increase their vocabulary,
comprehend texts, and.ir@ their reading skills. During primary school, it is crucial to
master basic M %\s concepts such as addition, subtraction, multiplication, and
division. Pupﬁ@gy also be introduced to more complex arithmetic ideas as they mature.
The i rgs#nent of writing abilities is a prerequisite for academic achievement?.
TIQ%h writing, students acquire the skills necessary to communicate ideas clearly,
Mze correct grammar and spelling, and express themselves logically. Academic
attainment is enhanced by positive behaviour, active involvement in class, and
engagement with the material. Successful educational outcomes are promoted by a

supportive learning environment.
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Education in primary schools is not limited to academics®. A child's total
development includes social and emotional development, which includes teamwork,
emotional resilience, and interpersonal skills. To succeed academically in primary school,
parents' or guardians' engagement is essential. This covers assistance with homework,
instructor communication, and motivation for lifelong learning. Even if they are not
exclusively academic, involvement in extracurricular activities like clubs@(ics, and
the arts can improve a student's overall academic experience and Helpsthem receive a
well-rounded education. It is critical to understand that aca@ﬁ&success in primary
school involves more than just grades; it also entails buildir@iosity, a love of learning,
and a solid foundation for success in further e . During these crucial years,
parents and teachers are extremely important in ’B ing and guiding their pupils*>.

Subject mastery describes a pupil's=asdepth knowledge, skill, and command in a
specific academic subject. It entails p\\q%und understanding of concepts, the capacity to
apply knowledge, and a high e ’\! proficiency in the subject matter; it goes beyond
merely memorizing factQ%m&ishing assignments®. Subject mastery is a crucial sign of
academic success% it frequently results in high test scores and practical application.
When a pupi ters a subject, they have a deep comprehension of all of its underlying
ideas, eon: \s, and principles’. They are able to clarify these ideas in their own terms
ar@%w how they relate to one another. Subject mastery involves applying information
}/real-world situations in addition to theoretical comprehension. Using what they have

studied, pupils may solve issues, evaluate circumstances, and come to wise conclusions
in the context of the subject.

Critical thinking abilities must be developed for pupils to be able to assess data,

evaluate arguments, and reach well-founded conclusions®. This is a necessary part of
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mastery. They possess the ability to handle difficult issues rationally and analytically.
The capacity to use information and abilities to solve issues is a necessary component of
subject mastery’. A pupil who has subject mastery is able to overcome obstacles and
come up with workable solutions in any field, including science and Mathematics.
Subject-matter experts understand that learning is a continuous process. They are driven
to study related subjects, broaden their knowledge, and keep up Q\ndustry
advancements®*-1°, QJO
The capacity for effective and clear idea communic@'s a prerequisite for
subject mastery!!. This is the ability to communicate both o$nd in writing, as well as
the ability to explain complicated ideas in a way th eople can understand. Pupils
who have mastered a subject frequently show ere enthusiasm and interest in it!2.
Their curiosity may prompt them to Qme into the topic, conduct their own
independent study, and engage in o\\k@d activities. Learning a subject is a continuous,
dynamic process. It is foster @od instruction, engaged students, and a positive
learning environment'} 12, der to help pupils master a subject, teachers must cultivate
curiosity, allow @%ﬂtles for exploration, and provide helpful criticism on their
work !4, 5\%
6 }'s academic achievement and progress are mostly determined by their
gr@ and assessments, which are essential elements of the educational
yem”.Multiple choice tests, quizzes, projects, presentations, assignments, in-class
involvement, and more are examples of assessment methods. The purpose of the
assessment is to determine how well a student comprehends the subject matter and how
they can use it in various situations!'> '6.Grading scales use letters or numbers to represent

a student's achievement level. The following are typical grading scales: A for excellent, B
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for good, C for satisfactory, D for bad, and F for failing. Numerical scales, such a 0-100
percentage scale, are also used in certain systems!”.

Teachers have the chance to provide pupils constructive criticism during
assessments'®. Pupils who receive feedback are better able to recognise their strengths
and limitations, grow from their errors, and make progress. Giving constructive criticism
is crucial for encouraging learning and development!®: 2° Formative assQments take
place within the learning process and give educators and pupils’ cor@) feedback?!.
They support the decision-making process for education by p@\out areas that could
require more focus?>.Summative tests are given at the c@sion of a class and are
intended to gauge pupils' general comprehension of subject knowledge. Final
examinations, standardized tests, and term proj %IQW a few examples?® 24,

The purpose of standardized ex ion is to provide a uniform scale for
measuring pupils' knowledge an s?°. These assessments, which are frequently
given at the state or federal \’Q\%have the power to affect choices about student

progress, school rankmg*%d educational policies®® ?’.Instead of depending only on a
single final exam@% continuous assessment entails evaluating pupils on a frequent
basis during K?%ademw term. This method offers a more thorough picture of a pupil's
progre%go/tlme. Fairness and objectivity are crucial for assessments®® 2°, In order to
m@e the influence of outside variables, educators work to develop evaluations that
}afly represent pupils' knowledge and skills?”-3°,

Some teachers assess pupil achievement using alternative techniques like
presentations, portfolios, and group projects®!. A more comprehensive understanding of a
pupil's skills and abilities is made possible by these methods’2.Good grading and

assessment procedures help pupils set goals, promote their learning, and provide
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information for teachers to make judgments about how best to teach. Understanding the
role of grades and assessments as instruments for learning and development is crucial for
both teachers and pupils?! 33
Gender

The term "gender" refers to the expectations, actions, roles, and expressions that
are socially constructed and considered proper for members of a partich%mmunity
depending on their perceived sex*. Gender, as opposed to sex, is @J@general term
that encompasses individual, cultural, and societal conceptions@&sculinity, femininity,
and non-binary identities. Sex, on the other hand, um@refers to the biological
distinctions between males and females®. In or dress problems with gender
inequality, discrimination, and marginilisation )@ariety of societal contexts—such as
politics, education, the economy, and he e—it is imperative that one has a basic
understanding of gender®. The creﬁ\ a society with greater equity and justice must

r equality and the development of inclusive

begin with the promotion cé'_i}h
environments that respec%@lﬁ&ge of gender identities and expressions®®37,

Social co%%}n is the process by which people and societies use language,
cultural prac&%and social interactions to build and shape meanings, understandings,
and re%gdy. Essentially, it emphasises how different facets of human existence—such
as@%ities, roles, conventions, and institutions—are created within particular social

&texts and historical circumstances rather than being intrinsically fixed or natural® 40,
Gender roles, racial and cultural divisions, class divides, beauty standards, and moral
norms are a few instances of social construction. These ideas are socially produced

through constant processes of negotiation, contestation, and change rather than being

permanent or universal*’-42, To critically analyse how language, power, and culture affect
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individual and communal experiences, as well as to acknowledge the flexibility and
contingency of social reality, one must have a solid understanding of social construction®.

Societies can question and change current norms and inequalities to build more
inclusive and equitable social structures by realizing that social phenomena are
manufactured*!. Assigning meanings to things, symbols, actions, and experiences through
collective understandings and interpretations within a specific cultural istorical
context is known as social construction. For instance, the deﬁniti@ender roles,
marriage, and money differ between countries and are subj@&phange“. Language
offers a framework for communication and the presentatio%deas, beliefs, and values,
it plays a critical role in forming social realities*. P gotiate and uphold identities,
power relations, and social standards through la}ﬁg

Within social organisations a%@tlmuons individual interactions and

connections play a crucial role in th\gwocess of social construction. People absorb
society norms, values, and be@ugh these interactions, which helps to perpetuate
and uphold social s:r%gws“g The prevailing narratives, ideologies, and social
hierarchies that f%@lal construction are shaped by power dynamics and hegemonic
forces. Otheﬁ@g be excluded or marginalized, while other institutions or organisations
may h ater influence in defining and enforcing specific meanings and realities®.
Sc@onstmctlon is historically and culturally contingent, which means that certain
\hlﬁorical occurrences, cultural norms, and sociopolitical settings influence meanings and

realities. A society's definition of normalcy or acceptability may differ from another*°.
Gender identity pertains to an individual's subjective perception of their own

gender, which may or may not correspond with the biological sex assigned to them.

Gender identity can be shown in a person's behavior, appearance, and social interactions,
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and it is an essential part of their self-concept®. In contrast to biological sex, which is
usually classified as either male or female based on physical characteristics, gender
identity refers to a profoundly felt feeling of being either male or female, both, neither, or
something completely different®?. In order to create inclusive and supportive
environments where people may be who they truly are without fear of discrimination or
stigma, it is essential to understand and accept gender identity>?. Society Q&courage
more acceptance, equality, and dignity for every person, regardless c@)@r identity or
expression, by recongnising and valuing the range of gen@&en‘[ities. A person's
subjective perception of their gender determines their ge@dentity; it is not always
influenced by outside variables like biological Qgial expectations, or cultural
conventions. An individual's gender identiﬁc%@can vary greatly and is a spectrum

concept. Along with non-binary, gender d a gender identities, some persons only
identify as male or female. Sexual orterffation, which describes a person's romantic or
sexual attraction to other peop .@erent from gender identity>*. Sexual orientation is
about who a person is.a@ to, whereas gender identity is about how a person feels
about themselves@w\side”'“.

Genda\q'%tity is subject to change and development throughout time, depending
ona ra&gﬁ’actors such as social interactions, cultural norms, personal experiences, and
SO, % views on gender. Promoting a person's wellbeing and mental health requires

&nowledging and respecting their gender identity>®. This entails giving them access to
places and resources that are supportive of their gender identification as well as utilising
names, pronouns, and terminology that correspond with their gender identity®’. Global

advocacy initiatives aim to guarantee the legal, social, and protective acknowledgement

and safety of people with diverse gender identities®®. This involves efforts to prevent
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discrimination and prejudice based on gender identity as well as updates to laws,
regulations, and practices that are more inclusive of varied gender identities>%,

The term "gender expression" describes how a person's behavior, attire, looks, and
other ways of presenting themselves to the outside world reflect their gender identity.
Gender expression is how people show and tell others their gender externally, as opposed
to gender identification, which is an interior feeling of one's gender®!. It i ¢s.a broad
spectrum of traits and actions that can vary substantially between peo@ cultures but
are typically linked to either androgyny, femininity, or @ linity®2. Promoting
inclusion and valuing the identities of people throughout t@lder spectrum require an
understanding of and respect for the diversity of ge entation. Societies may foster
environments that celebrate variety and encou@eople to express who they truly are
without fear of discrimination or judgme cknowledging that gender expression is
complex and varies among individu \S\Q

The way people move é)%@%’, esture, and engage with others are all examples of
how gender expression Qgﬂfests itself. While some actions could be seen as more
stereotypically fe@r masculine, others might go against established gender roles®*.
People frequs@use accessories, makeup, hairstyles, and clothes to publicly display
their %&}dentity Notwithstanding cultural expectations, people may choose to
e@themselves in ways that are true to their gender identity, even though in some

}{ieties specific dress codes are linked to specific genders®. Gender expression can be
conveyed by body language and gestures, including posture, hand gestures, and facial
emotions. Both individual preferences and societal standards may have an impact on

these nonverbal signs®®¢7,
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Gender expression can also be expressed through speech patterns, vocal pitch, and
tonality. While some people may alter their speech or voice to better fit their gender
identification, others may choose to express themselves honestly without adhering to
stereotypes®®. Social interactions and circumstance have a significant influence on gender
expression. Depending on who they are with, where they are, and cultural conventions
concerning gender roles and presentation, people may change how they QAG*H‘[ their
gender®. Gender expression is dynamic and can shift with time or de@) the context.
While some people exhibit their gender in a constant way, O@xwy experiment and
explore with various kinds of expression. %

Gender roles are the customs, expectation@gctions that society associates
with people according to their assigned or perc;'&%kgender”. Within a particular culture
or civilization, these roles specify how pev@e supposed to act, interact, and carry out
specific tasks’?. Although they can &Qlclude a wider spectrum of gender identities,
gender roles frequently repres@ceptions and presumptions about the traits, skills,
and roles considered pr%@for men and women. Traditional gender roles present a
number of difﬁc@nch as the reinforcement of discrimination and inequality, the
limitation oﬁ&an freedom and agency, the perpetuation of stereotypes, and the
limitaf%gﬁ' opportunities for both professional and personal growth’!73, Creating
in@rbe environments where people can express themselves authentically regardless of

éﬁder, challenging and altering traditional gender roles, and promoting various
portrayals of gender are all part of the effort to promote gender equality’®. Gender roles
frequently dictate particular duties, obligations, and roles for people according to their
gender. These roles have historically resulted in the division of labor, with women

predominantly handling household and childcare responsibilities and men usually
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connected with paid work outside the home. Beginning in childhood and continuing
throughout life, socialization processes teach and reinforce gender roles. The media,
families, schools, and other social institutions all have a big impact on how people view
gender and conform to gender norms’>7>,

Social standards and expectations about conduct, looks, interests, and goals are all
part of gender roles’®. For instance, girls may be socialized to be kind, sy: *‘tetic, and
cooperative, but guys may be trained to be forceful, competitiv @autonomous.
Numerous factors, including as peer pressure, rewards, @hments, and social
acceptance, promote and enforce gender roles’’. People tha% fit into the stereotypical
gender norms could be shunned, discriminated ag shunned by society. Gender
roles are culturally and historically diverse, reflecting a range of gender-related ideas,
values, and practices’®. The standards of gor that are deemed suitable or acceptable
for men and women might vary g whroughout societies. People's experiences of
power, oppression, and margiléi_;m%ﬂ are shaped by the intersections between gender
roles and other social c@s, including race, ethnicity, class, sexual orientation, and
disability”. The @@of identity and the interdependence of systems of power and
injustice are @wledged by intersectional perspectives’”80.

e stereotypes are commonly held views or presumptions about the traits,
ro@fbctions, and qualities that are seen normal or suitable for someone depending on
ﬁér gender®!. These preconceptions are frequently oversimplified, exaggerated, and
grounded in cultural norms and societal expectations rather than unique characteristics or
abilities. Bias, discrimination, and inequity can result from gender stereotypes' influence
on attitudes, behaviors, and perceptions toward men, women, and individuals with

different gender identities®?. Gender stereotypes must be challenged and dismantled in
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order to advance gender equality and create an inclusive and equitable society. This
means debunking myths regarding the harmful Effect of stereotypes, challenging
traditional gender norms, endorsing a variety of gender representations, and establishing
areas where individuals of different gender identities can express themselves without
restriction®?, It is possible to debunk stereotypes and promote cultural variety so that
everyone has the opportunity to realize their full potential and lead happy IQ*
Gender stereotypes frequently attribute particular characten@)gmbutes and
proficiencies to people according to their gender®*. For 1nstanc®eotypes may suggest
that women are emotional, emotional, and subservient, and%nales are strong, logical,

and forceful. Social norms and expectations al% roles, responsibilities, and

behaviors that are considered suitable for me women are determined by gender
stereotypes. Expectations about parentlng 51b111tles household chores, professional
options, and social interactions mig 1 under this category®4#>,

Through socialization ’\‘s , gender stereotypes are picked up and absorbed,
starting in childhood .a%%tlng a lifetime®®. Gender stereotypes are reinforced and
perpetuated by fa%%schools the media, and peer groups through language, cultural
representatm@d social standards®’. When gender norms are severe and unyielding,
peopleé(b!s able to express who they truly are and follow their passions and goals
w@ worrying about criticism or retaliation. In addition to causing exclusion,

}(judice, and injustice, stereotypes can also erect obstacles in the way of gender
equality®®88, Gender stereotypes influence people's experiences of power, oppression, and
marginilisation by interacting with other social categories like race, ethnicity, class,

87,89

sexual orientation, and disability®’*”. Intersectional perspectives acknowledge how

intricately linked and multifaceted inequality and identity are. By establishing irrational
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expectations, encouraging feelings of inadequacy or pressure to fit in, and sustaining
unfavorable self-perceptions and body image problems, gender stereotypes can have a
severe impact on people's mental health, self-esteem, and general well-being®6-88-0,

The term "gender equity" describes the idea of justice and fairness in giving
people of all genders the same chances, resources, and treatment’!. It entails pursuing
parity and doing away with bias and discrimination based on gender in ord@uarantee
that everyone, regardless of gender identity, has the opportunity fo Qze their full
potential®?. The concept of gender equality pertains to the equ@%md just treatment of

people of all genders, with equal access to resources, opp%ities, and treatment®®. In

order to guarantee that everyone has the oppo realize their full potential,
regardless of gender identity, it entails pursui rity and doing away with bias and
discrimination based on gender. Ensuring eople of all genders have equal access to

opportunities in healthcare, politics, work§ education, and other spheres of life is essential
to achieving gender equity. Thé_%}ai tackling ingrained prejudices and restrictions that
can disproportionatelyir@aﬂicular genders™,

Encouragi@table representation and involvement of men, women, and
individuals. @other gender identities in leadership positions, decision-making
procesagad other domains of influence is the essence of gender equity®®. This makes it
ea@%ﬁ guarantee that different viewpoints are taken into account and that power is
\dlﬁributed more fairly®®”’. Gender equity is that people should be treated equally and
without distinction on the basis of their gender. This entails combating prejudices,

preconceptions, and discriminatory behaviors that could harm particular genders and

maintain inequality®®. Equitable resource distribution is necessary for gender equity,
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2.1.3

including financing, support services, and chances for career growth and skill
development®.

Gender equity acknowledges that people can be subjected to various forms of
discrimination and disadvantage due to intersecting identities, including but not limited to
race, ethnicity, class, sexual orientation, and disability?”!%, In order to address these
overlapping disparities and advance inclusive solutions, intersectional metQ* gender
equality are used. It takes social norms, attitudes, and pradtic hat support
discrimination and inequality based on gender to be challenge@{xchanged in order to
achieve gender equity. Advocacy, instruction, and cult@ransformation programs
might be needed to encourage more inclusive and fa@g standards®>1°!,

>

Teaching Strategies ’bb
Teaching strategy is a teac e\r\\Qchnique to facilitating learning and assisting
pupils in gaining informationé%}% lls. The subject matter, grade level, and unique
needs of each pupil all@nce the effective teaching techniques!'??.Primary school
teaching strategi@ to be created with young pupils in mind, with an emphasis on
creating a rning environment and accommodating a range of learning preferences.
To provi \pils with a comprehensive and interesting learning experience, effective
pr'@% school teaching frequently combines several approaches. Being adaptable is
Mial, and you should modify your strategy according to the demands and dynamics of
the particular classroom and the pupils you are dealing with. Combining these techniques
in a way that is appropriate to the requirements of the pupils and the situation in which

they are being taught can result in effective teaching. Key elements of an effective
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teaching strategy include adaptability and the capacity to modify strategies in response to
pupils input and advancement!®?,

A teaching strategy known as "discussion-based learning" places a strong
emphasis on the involvement and active participation of pupils in group discussions.
Rather than following a conventional lecture structure where the instructor teaches
material to passive pupils, discussion-based learning fosters teamwork, idQﬁ\dng, and
critical information analysis. This approach seeks to develop critical%@g abilities, a
greater comprehension of the material, and effective commu\@ . Pupils respond to
their classmates, ask questions, and share their opinions in% to actively engage with
the material. As a result, the learning envir is made more lively and
participatory!®, ’bQ

Pupils build their own beliefs, a%bopposing viewpoints, and learn how to
critically analyse information thro§$ates. A more profound comprehension of the

ethod. Pupils who participate in discussion-based

subject matter is encouraged b@%
learning are better ablfQé(press themselves verbally, listen to others, and give
insightful answeQQ\also facilitates the growth of civil and efficient group
communica.tia&) solve issues, exchange ideas, and gain knowledge from one another,
pupils %@te. Through collaboration, pupils can benefit from a variety of viewpoints
ar@ense of community in the classroom. Applying theoretical knowledge to real-
Mld problems is a common practice in discussions. This makes learning more relevant
and applicable by assisting pupils in drawing the connection between abstract ideas and
real-world scenarios. Even though conversations are led by pupils, the instructors are

very important in helping to guide the discussion. They lead the conversation, pose

insightful queries, dispel misunderstandings, and offer further details when needed!®.
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The integration of varied viewpoints and experiences is encouraged by
discussion-based learning. Because it exposes pupils to a variety of concepts and points
of view, diversity can enhance the educational process!'®. Engaging in active involvement
in conversations can boost pupils' motivation and engagement. Pupils are more likely to
be motivated to learn when they believe their ideas are recognised and that their efforts
count. This method can be used for a variety of subjects and learning levﬁ*pics and
academic levels can be accommodated by customising discuss@)ged learning,
whether in the humanities, sciences, or professional training.é&k frequently have to
study given texts or do research in order to get ready for ¢ iscussions. Furthermore,
pupils can strengthen their comprehension and what they have learned by
thinking back on the debate afterwards. To sun}@iscussion-based learning encourages
participation, critical thinking, teamwork roficient communication. In addition to
encouraging rote memory, it offer }\gpproach focused on learners that promote a
deeper and more meaningful @ e subject matter!'?’,

As part of an &Qwhctional technique called cooperative learning, pupils
collaborate in sr%%}ups to accomplish a shared objective. Cooperative learning
stresses team& mutual support, and shared accountability for the learning process, in
contra%o(«fmpetitive or individualistic approaches!'®®. The underlying theory of this
teé@ approach is social constructivism, which holds that knowledge is created by

>6ple via interactions with others and that learning is an active, social process. Because
of their interdependence, pupils' achievement is correlated with the success of the group.
Pupils are encouraged to support one another's success and to feel a feeling of shared

responsibility as a result. Although they collaborate in groups, each pupil is still

xlviii



responsible for their own education and receives individualised feedback. This guarantees
that everyone in the group comprehends the content and participates actively'®.

Group members' direct connection and communication are essential to
cooperative learning. This encourages the growth of interpersonal relationships, effective
communication, and social skills. Groups evaluate their cooperation, communication, and
efficacy on a regular basis'!’, Pupils can evaluate their group dynan‘Q% make
necessary adjustments to enhance their teamwork by using this me@)@)cess. Pupils
can practice and develop social skills including active listeni@&ﬂict resolution, and
teamwork through cooperative learning. These abilities are%ﬁcial in both educational
and practical contexts. A welcoming environment ils from all backgrounds and
skill levels can collaborate is fostered by coo%l@ve learning. This encourages equity,
~O

The teacher facilitates group%w ; while the pupils are actively participating. The

diversity, and a feeling of community!'!!

instructor gives direction, kee .b’}ey on group dynamics, and extends assistance when
required. This strategy.d@rom the conventional lecture-based method. Peer tutoring,
cooperative project@%\aw puzzles, small group conversations, and more are examples
of cooperatiw\\"légning activities. Various frameworks can be applied based on the type
of ma%iagtﬁd the learning objectives. Pupil motivation and engagement might rise
w@%amwork is practiced. When they can collaborate with others to solve issues,
\dﬁ(cuss ideas, and pick up knowledge from one another, pupils frequently find that
learning is more meaningful and pleasurable'!2,
Cooperative learning encourages pupils to use their knowledge and skills in novel
circumstances, which helps to facilitate the transfer of learning. This aids pupils in seeing

how what they are learning applies to actual circumstances. It has been demonstrated that
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cooperative learning improves attitudes towards learning, social skill development, and
academic accomplishment. But for implementation to be successful, teachers must
continue to promote the strategy, provide clear objectives, and provide thoughtful
planning. The effectiveness of team-based learning activities depends on the
establishment of a friendly and upbeat group culture!!3.

A teaching strategy known as "problem-based learning" (PBL) reQ%n giving
pupils challenging, real-world issues to solve. The PBL involves pup@)@stigating and
analysing problems in small groups, identifying pertinent co@&and principles, and
coming up with solutions together. With this approac@ focus is shifted from
traditional teacher-centered instruction to a rr% uiry-based, learner-centered
environment. Problem-Based Learning (PBL) b%&ns with the presentation of a real-

O

world problem, which is frequently intri oorly organised, and might not have a

single right answer. Learners are e %&ed to think critically and solve problems as a

result. Pupils actively partici .éheir learning by investigating the issue, posing
queries, and gathering @nation rather than only being given instructions. This
encourages a mor@ gh comprehension of the subject! 4.

Probl@fsed Learning (PBL) involves teamwork by nature. In small groups,
pupils&l \rate while exchanging their varied viewpoints, expertise, and abilities. This
e {bges interpersonal, teamwork, and communication skills''>.The instructor

}aﬁlitates the pupils' problem-solving process by offering direction, assistance, and
resources as required. Without giving away the answer, the teacher guides the learning

process of the pupils. Problem-Based Learning (PBL) promotes pupils to be in charge of

their own education. They determine what information is required, carry out investigation,



and develop the abilities required to address the issue. This encourages self-directed
learning and a sense of autonomy.

Integrated knowledge from other areas is frequently needed to solve problems in
Problem-Based Learning (PBL). Real-world problems are inter-related, which is reflected
in this interdisciplinary approach. Through information analysis, solution evaluation, and
decision-making, Problem-Based Learning (PBL) fosters critical thinkiQ%’dities in
pupils. Another essential element that helps pupils improve their le@JQand thinking
skills is reflection on the problem-solving process. Emluati@&he problem-solving
process and the finished product or solution is a com%component of authentic
assessment in Problem-Based Learning (PBL) tations, reports, and other
understanding-related performances may be use@ ilustrate this!'®,

The goal of Problem-Based Learni L) is to encourage knowledge and skill
retention over the long term. Pupils h\&tively solve problems are more likely to retain
and apply the lessons they hi&%&éa t. Problem-Based Learning (PBL) helps pupils
acquire abilities like, c@ thinking, problem-solving, cooperation, and effective
communication Q%\ion to specialised subject knowledge. These abilities are
important fom\ﬁixess in a variety of contexts and lifetime learning. Careful preparation,
well-c teg/problems, and continuous support for learners are necessary for
in@en‘[ing Problem-Based Learning (PBL) successfully. It is a method that may be

>p61ied across a wide range of disciplines and in a variety of educational contexts!'!”.

2.1.3.1 Case-based Teaching Strategy
A teaching strategy known as "case-based teaching" uses actual or imagined

situations to provide a framework for learning. This method is frequently used in a



number of fields, including business, law, medical, and education. Usually, the approach
entails giving pupils a thorough situation or case before assisting them in analysing,
debating, and applying pertinent ideas and abilities. Start by giving the pupils a thorough
and pertinent case. This could be any setting that is acceptable for the subject matter,
such as a historical event, corporate challenge, medical case, or real-world scenario. Urge
pupils to examine the case's specifics in order to pinpoint the main concerQ%ﬁiculties,
or obstacles. Encourage pupils to participate in class discussions b(a)@ring them to
contribute their insights, opinions, and possible solutions. '\

Assist pupils in applying problem-solving techn@ to the given situation.
Motivate pupils to put their theoretical understafich 0 use in practical settings.
Encourage pupils to think critically by givingb tasks that require them to weigh
several viewpoints and assess the effect o us answers. Pupils can study and discuss
the case in small groups to foster ¢ ﬁ\&ative learning. Motivate pupils to collaborate,
communicate, and share ideas..ég‘x't e case to pertinent theories and concepts from the
course. Assist pupils .i%&g their academic knowledge into real-world contexts.
Reiterate the ide%@[\e knowledge and abilities acquired from the case analysis are
applicable in rent settings''8.Include reflection times where pupils discuss the case
and h @tes to their overall understanding of the subject. Invite pupils to consider
h%%y solve problems; make decisions, and how their viewpoints have changed.

Y

required, making sure they comprehend the fundamental ideas and are able to use them

Comment on the analysis and solutions that pupils have provided. Help pupils as

successfully. To introduce pupils to a range of situations, difficulties, and industries, use
a variety of cases. For a well-rounded educational experience, include both hypothetical

and real-world examples. Assess pupils according to how well they comprehend the case,



how well they analyse it, and how well they solve problems!'®. Think about combining
group and individual evaluations. Be adaptable when modifying the case-based approach
to fit the particular requirements of the subject and the classroom. Permit free-flowing
dialogue and experimentation with different approaches. Active learning, critical thinking,
and the application of information to real-world contexts are all encouraged by case-
based learning. It supports the growth of pupils' analytical thinking, pQAeb—solving
abilities, and deeper comprehension of the material in a real-world set@)@
:\
O
2.1.3.2 Team-based Teaching Strategy %
The term "team-based learning" (TBL) refe Qethod of instruction in which
pupils are divided into smaller groups and gi)SQasks, projects, or activities to solve
together'?!. The development of collaborati d communication skills, as well as active
engagement and peer interaction, ar X\@ncouraged by team-based learning. Pupils are
divided into a variety of teami%g%h ith five to seven members. Teams are frequently
created to be diverse in @0 unite pupils with various experiences, viewpoints, and
skill sets. Team-%ﬁ\earning (TBL) starts with a readiness assurance procedure in
which each.sﬁ\&’l&t gets ready for the class by working through pre-selected readings or
resour%gJunderstanding assessment quiz is given to each person after this!?.
Q:bFollowing the individual evaluations, groups work together on application
exercises, which might involve discussions, case studies, or problem-solving exercises.
Peer teaching, group dynamics, and applying knowledge to practical situations are all
encouraged during this phase. When participating in the team application exercises,
immediate feedback is given. This may entail the teacher clearing up frequent

misunderstandings, explaining ideas, or encouraging team discussion. Teams are
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encouraged to share their ideas, solutions, and perspectives during the class's facilitated
discussions. This stage facilitates a more thorough investigation of the subject and
promotes critical thinking.

Pupils are evaluated in groups as well as individually. Quizzes on readiness
assurance are frequently included in individual assessments, whereas team assessments
evaluate the caliber of contributions and collaborative work. Pupils wth%sipate in
problem-solving activities, information analysis, and effective team@)gmication are
encouraged to think critically. Members of a team hold one ar@;esponsible for their
contributions and learning. One of the main components%er learning, where team
members take turns grasping and mastering the m@ eam-Based Learning (TBL)
can be used in a variety of academic contexts @kxding STEM fields, the humanities,
and the social sciences. It can also be adap, different disciplines'?>.

Class time is maximised x%am-Based Learning (TBL) when pre-class
assignments take on the role o@xﬁn delivery outside of the classroom, freeing up time
for interactive, applicati%%used learning. It is well known that team-based learning
works well to er@ pupil involvement, cooperation, and critical thinking. It can
improve the @1 education of pupils' experience by offering an organised framework
for ac%&a{ning. It is crucial to remember that careful planning, clear communication,
a tbtructor support are necessary for the successful implementation of team-based

lefrning!2:124,

Primary Mathematics
Mathematics is a broad field that includes the study of numbers, quantities, forms,

patterns, structures, and relationships. In order to solve problems and comprehend the
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world around us, it offers a framework for logical reasoning. For pupils in the early years
of their education, usually spanning from kindergarten to primary school, primary
Mathematics education focuses on developing a strong foundation in mathematical
concepts and skills'?>. The primary Mathematics curriculum strives to enhance pupil's
understanding of mathematical concepts, aptitude for addressing problems, and
mathematical reasoning. The curriculum for primary Mathematics is@m to be
developmental, with each concept building on the one before it. The Obj e is to build
problem-solving abilities, cultivate a positive attitude toward@&bematics, and lay a

strong foundation for more complex mathematical ideas in %ducaﬁon. To help young

pupils find Mathematics interesting and meaningfi rs frequently employ a range
of practical exercises, manipulative and captivati aching techniques'?®.
The fundamental arithmetic skills ic Mathematics serve as the cornerstone

for more complex mathematical id 2}\91' hese abilities are necessary for daily living,
overcoming problems, and pué;ﬁi(gg igher education and careers. Number recognition
and identification are esﬁg‘)&skills. Understanding the symbols for the numbers 0 to 9
as well as thei@\n forms is part of this. Reciting numbers in order and
comprehendiu&w idea of one-to-one correlation are prerequisites for basic counting.
This a&@ essential to comprehending quantity. Basic operations include adding
(CQ%ing two or more numbers) and subtracting (moving one number away from
>1€ther). These abilities are put to use in a variety of real-world scenarios, including

pricing calculations, currency exchange, and basic problem solving. Division is the

sharing or distributing of a quantity into equal parts, whereas multiplication is the process

of repeated addition. These operations are the foundation for more complex

mathematical ideas and build upon addition and subtraction. It is essential to know the
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value of each digit in a number according to its position (ones, tens, hundreds, ...) while
working with larger numbers and carrying out operations quickly.

Mathematics problems can be solved more quickly and precisely when basic
number concepts, such addition and multiplication tables, are committed to memory. It is
crucial to have a fundamental understanding of fractions, including the ability to identify
common fractions (such !/, and !/4) and comprehend how they relate to Q&meers.
Understanding length, weight, volume, and time units are amor%)@fundamental
measurement abilities. This calls for the use of instruments likﬁﬁw, scales, and rulers.
Understanding and identifying shapes, sizes, and spatial %nships are fundamental
geometry skills. This entails recongnising typical ch as squares, triangles, and
circles) and comprehending ideas like area and %Qbeter.

Utilising mathematical ideas in cal settings is essential to developing
problem-solving abilities'?®. This %}i\getemining the issue, deciding on the proper

ng the outcome. For handling money, basic

mathematical operation, an{c%\%ﬁr

mathematics abilities are@utial. These include knowing how much coin and bills are
worth, how to %@nge, and how much anything will cost. Understanding data
representatb@g graph interpretation are fundamental abilities needed to make sense
of info&g'ﬁﬂ that is graphically presented. When more complex mathematical topics are
inQ&ed in subsequent educational stages, these foundational Mathematics skills serve
>/a strong basis. The ability to solve a variety of mathematical problems in daily life and

to think critically and logically are all supported by the mastery of these skills. The

development and reinforcement of these foundational abilities are mostly the

responsibility of teachers.
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2.1.5 Word Problems

Word problems are mathematical scenarios or situations that are described in
words and call pupils to use mathematical ideas to solve specific challenges or questions.
These exercises are meant to evaluate a pupil's understanding of the subject, recognition
of pertinent mathematical operations, and solution-finding skills. They freQ% mirror
real-world scenarios. Word problems are frequently used at differer@tional levels
and encompass a broad range of mathematical concepts a@i{ities. Mathematical
difficulties are presented in word problems within a relev@actical setting. This aids
pupils in understanding how mathematical are used in real-world
situations'?’.Pupils must acquire and use prob)@olving techniques in order to solve
word problems. They have to evaluate thq-b able data, pinpoint the issue, and choose
an appropriate course of action. @

Basic mathematical oé};\ﬁs like addition, subtraction, multiplication, and
division are frequently, Q@h word problems. Based on the problem's context, pupils
must select the @e operation. In order to solve problems, pupils are urged to
exercise crit'&@{tought and make decisions about the mathematical operations and
stratega(e/\employ. Comprehension of language is also evaluated through word
pr@réﬁs. The problem must be understood by the pupils in order for them to gather

}ﬁinent data and convert it into a mathematical expression. A lot of word problems have
several steps. To show that they can deconstruct difficult situations into manageable steps,
pupils must solve one portion of the problem before going on to the next. Interpreting
data displayed in tables, graphs, and charts is a requirement for some word problems. To

solve the problem, pupils must extract information from these visual aids.
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Pupils must apply the mathematical ideas they have learned in class to new
scenarios in order to solve word problems. This supports comprehension and proficiency
with these ideas. Units of measurement are often used in problems, so pupils must be able
to recognise and use various units correctly. Pupils are frequently asked to defend their
decisions or provide an explanation for their logic. This facilitates their ability to express
their ideas and comprehension of the issue. Taking the problem's *next into
consideration is essential to successful problem solving. Pupils @J@o make the
connection between the problem's real-world scenario and the &matics. It is possible
to create word problems with varying degrees of complexi%test pupils' knowledge at
different proficiency levels. This makes it possible oom differentiation.

Word problem teaching techniques frep@ly involve guiding pupils through a
methodical approach to problem-solving ighting comprehension of the question,
identifying important details, sele ﬁg‘gw proper operation, and ensuring that the
solution is reasonable. Pupils ég&c'o fidence and proficiency in applying mathematical
concepts to real-world, S'Qg}ls by practicing with a variety of word problems. Since
word problems a@ils to apply mathematical concepts to real-world scenarios, they
are an essen@mponent of primary Mathematics education. Word problem solving
impro%quytical reasoning, problem-solving techniques, and the capacity to apply
m@%atical reasoning in real-world contexts!??,!30,

Y

problems: Recognise the situation that the word problem presents. Assess the information

It is crucial that pupils use a methodical approach when working on word

provided and the problems that need to be resolved. Determine if you need to perform
addition, subtraction, multiplication, or division. Convert the data into an expression or

equation in Mathematics. Make sure the solution makes sense in the context of the
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2.2.1

problem by completing the calculations. Pupils' problem-solving abilities can be
improved by teaching them a methodical approach to word problems and encouraging
them to use models, diagrams, or drawings. Word problems are crucial for gaining a
deeper understanding of Mathematics because they offer a real-world setting in which to
apply mathematical concepts!'3!.

The following are some common types of word problems in primaq*ahematics
with respective examples: Addition and Subtraction: example; Tope @J@e apples. He
gives two apples to his friend. How many apples does Tope @oow? Multiplication
and Division: example; Eniola has three boxes, and eac has four candies. How
many candies does she have in total? Compariso:@msz example; Seun has eight
toys, and Jimoh has five toys. How many mor,eb does Seun have than Jimoh? Time
and Calendar Problems: example; if a plarbés at 3:45 PM and lasts for 1 hour and 30
minutes, what time will it end? Mo ﬁoblems: example; Maria has N¥12. She buys a
book for N5 and a toy for ?Q:_)%’G much money does she have left? Measurement
Problems: example; A @le is 7 meters long and 4 meters wide. What is the
perimeter of the @? Fraction Problems: example; Jide ate %/3 of a loaf of bread. If
the loaf was &%d into six equal slice, how many slice did Jide eat? Problem-Solving
with \\%&UStepsz example; Jadesola saved 5 each week for 4 weeks. Then she spent
N % gift. How much money does she have now? Rate and Speed Problems: example;

}{car travels at a speed of 60 km per hour, how far will it travel in 4 hours? Geometry
Problems; example, the perimeter of a square garden is 20 meters. What is the length of
one side of the square?

Theoretical Review

Constructivist Theory
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Constructivism is an educational model that argues that learning is a social and
active process in which learners actively create their own worldview by incorporating
new knowledge into preexisting cognitive structures and modifying those structures in
response to novel experiences!*?. Traditionally held behaviorist perspectives that
represent learners as passive information consumers contrast with this theory.
Constructivism places a strong emphasis on the value of learners actively iQ&ﬁng with
the course material. Learners build knowledge through problem-solvi@)@loraﬁon, and
practical experiences. In constructivism, social interaction ié&otial. Knowledge is

constructed through discussions, peer and teacher interactio%d collaborative learning.

Constructivism's Zone of Proximal Development ( »developed by Lev Vygotsky, is
frequently linked to this idea. ’69
Cognitive development happens learners rearrange and adjust their

preexisting mental models to make,roont for new knowledge. The phases of cognitive
development proposed by Jearél_’)@ﬁtoffer a framework for comprehending how people
advance through Varim%ggnitive ability levels. Vygotsky introduced the idea of
scaffolding, whic@ing learners within their Zone of Proximal Development. When
learners gai\ﬁ&ter proficiency, this support can be progressively decreased. When
educa%(s-(pplied in real-world situations, it is most successful. Realistic, meaningful
ta rbmt are connected to the experiences and surroundings of learners should be the
\mﬁn focus of education, in line with constructivism. Constructivism promotes reflection
on one's own methods of thinking and learning. The ability to reflect on one's own
thinking, or metacognition, is regarded as essential to developing into a self-regulated

learner!33.



The teacher's job description changes from information provider to guide or
facilitator. Instructors design classrooms that promote inquiry, critical thinking, and
discovery. Constructivism recognises that learners actively modify their mental models
by assimilation (fitting new information into preexisting structures) and accommodation
(changing preexisting structures to make room for new information).Constructivism
acknowledges that every person contributes unique viewpoints and interan%&s to the
process of learning. The same information can have different mean@nstwcted by
different learners. 6\

Constructivism and Problem-Based Learning %‘) are complementary
educational approaches. Students collaborate, exer% cal thinking, and apply their
knowledge as they work on real-world issues. ]@@Ms are encouraged to research topics,
pose questions, and develop their own tanding through inquiry-based learning.
Curiosity and a sense of control O\Q earning process are encouraged. Learners that

ork on tasks that demand them to apply their

.
participate in project-based 1@_)%%
knowledge and abilities j ’&ningful ways, much like those in problem-based learning.
Technologies that %ort learner-centered, interactive learning are in line with
constructivisb\q'%iples. Multimedia resources, team-based online learning environments,
and Vi%&kﬁulations can all improve education.

Q:bfonventional assessment techniques that emphasise rote memorization may pose
difficulties for constructivist approaches. In constructivism, evaluation of understanding
through application and performance-based tasks are common forms of assessment.
Constructivist approach implementation can take a lot of time because it needs careful

planning, ongoing support, and facilitation. In situations where there are a lot of time

constraints, it could be difficult. Diverse interpretations and applications of
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constructivism result in a variety of teaching approaches. Although diversity can be
advantageous because it fosters adaptability, it can also result in inconsistent application.
Education as a field has been greatly influenced by constructivism. Constructivism has
affected curriculum design, instructional strategies, and the integration of technology in
the classroom by acknowledging students as active participants in their own education'34.
It encourages an all-encompassing perspective on learning that takes inQ%ount the
emotional, social, and cognitive facets of the learner's experienc{)lgéver, careful

planning and consideration of the various needs of learners @gaessary for effective

implementation. %

Cognitive Load Theory Q
A theoretical framework called C@Ve Load Theory (CLT) investigates the
working memory constraints and@gey affect learning, instructional design, and

problem-solving. The theory&g%!s

capacity to process infb%%l. It was first presented by John Sweller in the late 1980s.

that the human cognitive system has a finite

The mental strai%@ry to finish a learning task is referred to as cognitive load. The
working mem@system, which is in charge of momentarily storing and processing
inform&g}uring cognitive tasks, is the focus of Cognitive Load Theory (CLT).
In@ﬁon can only be stored in working memory for a limited amount of time and can
>(y hold a limited number of elements (chunking).

Intrinsic cognitive load, as used in the context of Cognitive Load Theory (CLT),
is the term used to describe the difficulty that a particular learning task or material has by
nature. It stands for the mental work learners must do in order to process and comprehend

knowledge that is crucial to the course material. The degree of complexity in the content
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itself as well as the learner's prior knowledge and proficiency in the subject matter have
an impact on intrinsic cognitive load. The intrinsic complexity of the learning task is the
main factor that determines intrinsic cognitive load. Higher intrinsic cognitive load is
often associated with conceptually challenging tasks, tasks involving multiple interacting
elements, or tasks requiring the integration of disparate pieces of information. Intrinsic
cognitive load can be influenced by the degree of experience or backgroQﬁowledge
learners bring to a task. For beginners, tasks might be more difﬁcult,@)@ experts in a
given field, they might be less so!. '\

There is a correlation between the level of elem@eractivity in a task and
intrinsic cognitive load. The amount that vari ational elements must be
processed concurrently is referred to as elew&@nteractivity. The cognitive load is
increased by high element interactivity. C@e Load Theory assumes that the intrinsic
cognitive load associated with task }\&given domain may decrease as learners gain
expertise and form mental schér_)é\ ganised mental structures) related to that domain.
Information can be chun &d the cognitive load is decreased with the use of schemas.

Complex probler@g, abstract reasoning and critical thinking tasks typically have

higher intrm;&gnitive loads. These are difficult tasks that call for deep cognitive

proces%ggithe part of the learners.

Q:bUnderstanding intrinsic cognitive load is essential to instructional design. In order
Mroperly support learners based on their current level of expertise, instructional
designers must take into account the inherent difficulty of the content. Although some
intrinsic cognitive load is required for learning, it must be optimised. Learners can

concentrate on mastering the key material by lowering extraneous cognitive load

(unnecessary mental processing) and increasing cognitive load (cognitive effort dedicated
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to learning).Present challenging assignments gradually so that students can develop their
understanding bit by bit. This strategy is consistent with the Zone of Proximal
Development (ZPD) concept. Assist learners in managing the intrinsic cognitive load by
providing suitable scaffolding and support. Supporting materials that aid in
comprehension may include instructions, illustrations, and interactive features.

Create educational resources and activities with coherence and GQ%\ Having
content that is well-organised can help learners focus on mastering @JQ concepts by
reducing needless cognitive load. Link newly learned material @yrior knowledge and

experiences of learners. This link can improve comprehens%md lessen the sense that a

task is difficult. Acknowledge that learners va in their backgrounds and
experiences. Make sure that the tasks are guitably difficult for each student by
customising the instruction to suit their g levels of skill. Effective instructional

design requires an understanding %& ability to manage intrinsic cognitive load.

ocess and encourage profound comprehension by

Teachers can maximize the le@%

taking into account the iQ%ﬂt difficulty of the learning tasks and utilising strategies to
support leamersBQQ\

In th b%ext of Cognitive Load Theory (CLT), mental strain placed on students
that is& \d to the learning task is referred to as extraneous cognitive load. It stands
fo@extra mental strain brought on by inadequate instructional materials, unrelated

M, or distracting features. In order to maximize the learning process and free up
learners' attention to concentrate on mastering the core material, it is imperative to reduce
unnecessary cognitive load. Instructional materials that contain non-essential or irrelevant
information may cause extraneous cognitive load. This unnecessary material can distract

learners and make it more difficult for them to understand the main ideas. Unnecessary
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complexity in presentation, unclear instructions, and confusing formatting are examples
of elements that lead to cognitive interference and extraneous cognitive load. Instead of
learning, students might focus their mental energy on decoding information.

Extraneous cognitive load rises when learners need to divide their focus between
several information sources. For instance, instructional materials may place undue
cognitive demands on learners if they ask them to process informatior@ several
locations on a screen at the same time. A material's poor presentatlonQrJ nisation can
cause unnecessary cognitive load. Learners may find it diffi extract meaning if
material is not presented in a logical manner or if importan rmation is hidden within
a cluttered presentation. Extraneous cognitive I chnology-enhanced learning
environments can be caused by interface distrﬁs@s or superfluous features. Instead of
focusing on the learning task, learners m vert their cognitive energies to navigate
the technology'’”. When multimedi ents (such as images and videos) are not
properly integrated with the %g content; extraneous cognitive load may be

introduced. Visual aids Q@become distractions if they do not directly support the
learning obj ectlvﬁQ
Whem\'h%natlon is simultaneously presented in several formats without adding
value, s(Mmown as cognitive redundancy. This repetition can strain students' minds
ar@se overload without leading to a more in-depth comprehension. Provide coherent
>1€ clear instructional materials. To reduce confusion, clearly define the learning
objectives, give clear instructions, and arrange the content logically. Only content that is
directly related to the learning objectives should be included. Remove any extraneous
information or components that don't add to the main ideas. Ensure that instructional

materials follow a clear and consistent format. Learners can navigate content more
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quickly and with less cognitive strain when formatting is consistent. Steer clear of
components that cause cognitive interference, such as disorienting images, unclear
instructions, or cluttered layouts. Simplify the classroom setting to enable concentrated
mental processing.

Make sure that any multimedia components you use directly contribute to the
learning objectives. When incorporating videos, interactive elements, or ViQAadS, make
sure they improve comprehension rather than adding to the co@t) load. Select
platforms and interfaces for technology-enhanced learning 6&& easy to use and
intuitive. Requirements that could divert learners from the ing objectives should be
minimised. Provide direction and assistance to lea vigating the course materials.
To assist learners in efficiently managing tl@ognitive load, clearly communicate
expectations and offer scaffolding. Tea can design learning environments that
support understanding and free lea e}\; concentrate on mastering the fundamentals by
reducing unnecessary cognitiv@. The objective of maximizing cognitive resources

for worthwhile learning @nces is in line with this strategy.

Cognitive@the mental effort put forth to process and arranges information
in a way t.ha\q'f&silitates learning and the creation of long-term memory, as per the
defini ngéén by the Cognitive Load Theory (CLT)'*°. In contrast to intrinsic cognitive
loﬁ%ich is linked to a task's inherent difficulty and extraneous cognitive load, which
kﬁotes needless mental effort, cognitive load is thought to be advantageous for learning.
It entails cognitive processing that aids in automating tasks, building schema, and gaining
a deeper comprehension of the subject matter. Cognitive load is the mental strain
associated with the cognitive functions required to acquire, comprehend, and incorporate

new information into preexisting knowledge structures.
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Mental structures called schemas serve to arrange information and offer a
foundation for comprehension. The creation and improvement of these schemas are
linked to a cognitive load, which makes it easier to organise information for better
application and retention. It is possible for some cognitive functions to become automatic
with repetition and practice. Cognitive load facilitates the automation of cognitive tasks
that are repetitive in nature, thereby freeing up cognitive resources for @complex
learning tasks. Cognitive load is associated with meaningful learning, 1 ich learners
actively interact with the material, draw connections to prior dge, and develop a
thorough comprehension of the subject. Relevant cogn%load is activated when
students come across new material and attemeQ:orporate it into their prior
knowledge. An increasingly connected and 00}8%6 knowledge structure is a result of
this integration'4’, fb

Cognitive load aids in the tr. @)f learning by enabling learners to relate newly
acquired information to practicé;&\e'sl I, It helps learners to apply what they have learned
in one situation to tackl@, or find solutions in other situations. Cognitive work is
required for hig%%\r thinking abilities like analysis, synthesis, and evaluation.
Cognitive bg&scilitates learners' engagement with challenging cognitive tasks that
extend&g simple comprehension and recall. Create educational exercises that
pr@% in-depth comprehension of the material. This can involve discussions, reflective

kgnments, and exercises that force students to draw conclusions and put their
knowledge to use. Provide opportunities for learners to put their knowledge into practice.
Over time, practice and repetition help to automate some cognitive functions, which

lowers cognitive load.
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Think critically about the things you are learning. When learners reflect on their
own thinking, examine the organisation of their knowledge, and pinpoint areas that
require more investigation, they are encouraged to engage in cognitive load. Through the
provision of opportunities for discussion, peer teaching, and the exchange of varied
perspectives, collaborative learning activities can help to increase cognitive load.
Meaningful learning is supported by peer interaction. Create tests that d 4nbLhigher-
order cognitive functions and are in line with the learning objecthJgeyond-recall
assessments have the potential to increase cognitive load. 6\

Use a range of teaching techniques to engage studﬁ%z various ways. This can
involve activities that encourage active participati ognitive processing, such as
case studies, simulations, and problem-solvins,b@arly state the aims and goals of the
learning process. Learners are better ab bdirect their cognitive resources towards
accomplishing learning objectives k\&ley are aware of the purpose of the activities
they are engaged in. Teache.e;édesign learning environments that facilitate the

construction of meaning@&\owledge and the development of higher-order cognitive
skills by recongn% d purposefully promoting cognitive load. This helps with both
long-term m@sretention and applying what is learned to actual situations.
ga?the intrinsic cognitive load of a learner is equal to their current cognitive
ca@, defined by Cognitive Load Theory (CLT), optimal learning takes place.
aning can be hampered by cognitive overload caused by an excessive intrinsic load.
The goal of effective instructional design is to reduce unnecessary cognitive load. Clear
presentations, organised materials, and the removal of superfluous distractions can all
help achieve this. In order to organise information, Cognitive Load Theory (CLT)

emphasises the significance of creating mental schemas or cognitive structures. Cognitive
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load can be decreased by automating some processes through repetition and practice. By
making the task less complex, offering guidance and worked examples to learners can aid
in managing cognitive load. The level of guidance can be progressively reduced as
students gain proficiency.

For experts, what works well for new learners might not be as useful. For those
with more advanced knowledge, learning may be hampered by strategQﬁﬁt lessen
cognitive load for beginners. The application of Cognitive Load T@QCLT) to the
creation of educational activities and materials is practical.@&ommends that task
complexity be taken into account, that learners receive th%t kind of guidance, and
that learning experiences be organised in a way tl@@suits their cognitive abilities.
Cognitive Load Theory has been widely used ipb@cational settings to enhance learning
materials development, e-learning enviro% , and instructional design. Teachers can
design more efficient learning exp ?ﬁ\qges that help students comprehend and retain

material by having a better unde;\fd g of the cognitive load that is placed on them'#2,

S

Social Learning @

Alber\&dura's Social Learning Theory is a psychological theory that highlights

the value o \eing, copying, and emulating the actions, attitudes, and feelings of others!#.
TI%% it introduces the idea that cognitive processes are vital to learning and behavior,
Mdura’s theory is based on behaviorist principles. Based on the Social Learning Theory,
individuals can acquire knowledge by seeing the actions of others and the results of those
actions. Vicarious learning or modeling is other name for this kind of observational

learning. People pick up skills through watching the behaviors of models, which can be

actual people in their community or media symbols (like influencers on social media or
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TV characters). Models act as role models for the acquisition of new behaviors. If
observers believe that the model is acting in an effective or rewarding manner, they may
choose to emulate the observed behaviors. The qualities of the model, the outcomes of
the behavior, and the observer's own abilities all have an impact on the decision to imitate.
Albert Bandura, a psychologist best recognised for his contributions to social
learning theory and social cognitive theory, introduced the idea of reciprocqg&‘minism.
Under the theory of reciprocal determinism, a person's condu()Dhaped by a
combination of environmental, personal, and behavioral fac@&:t differently, there
exists a dynamic and reciprocal relationship between indiv$ and their environments,
resulting in mutual influences. Individual charactef%gce thought processes, beliefs,
values, and personality traits are referred to ag ‘petsonal factors. These elements affect
how people view and understand their s dings. The social, cultural, and physical
surroundings are all included in th E\&nal factors that make up the environment. It
encompasses the people, orgaréggqu , and circumstances that people come into contact
with throughout their 11VQQ/&
The dyna%@interactive nature of the relationship between an individual's
behavior, thes&onment, and personal factors is highlighted by reciprocal determinism.
Modif&&)to one element may cause modifications to the others. The existence of
fe@k loops is implied by the idea of reciprocal determinism. For instance, a person's
>ﬁons may cause the environment to respond in a particular way, which may then have
an impact on the person's conduct going forward. The importance of observational
learning is emphasised by Bandura's social learning theory, which embraces reciprocal
determinism. People can pick up knowledge by seeing how other people behave and the

results of that behavior. A foundational idea in Bandura's social cognitive theory,
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reciprocal determinism offers a framework for comprehending the intricate and dynamic
relationships that influence behavior in people. It highlights how crucial it is to take into
account how behavior, environment, and individual characteristics interact in order to
understand and forecast human behavior!*.

Self-efficacy is a term coined by psychologist Albert Bandura to describe a
person's confidence in their ability to carry out particular tasks and achieveQﬁd results.
It is a fundamental element of Bandura's social cognitive theory, w@)&hhghts how
social influences, cognitive processes, and observational @ g shape behavior.
Learners who believe they can succeed in their studies (selr%acy) may be more driven
to work hard (behavior) and set up a comfortable s udy (environment). However,
a difficult learning environment or low self-ef;bc@y may have an impact on a learner's
behavior, which may then have an gAmpact on their experiences and beliefs.
Fundamentally, self-efficacy is the &\&:tlon that one can carry out actions, handle
difficulties, and accomplish 0@ It is an arbitrary evaluation of one's skill level.

Self-efficacy frequently @ by task or domain. One might feel very effective at one
thing (like acaden@k) but not so much at another (like sports). Self-efficacy levels
can differ de@g on the task.
gsﬂdura’s theory, behavior is strongly influenced by beliefs about one's own
ef@. People who have a strong sense of their own abilities are more likely to take on
Macles head-on, showing perseverance and initiative. Conversely, low self-efficacy can
cause avoidance or give up when faced with challenges. Self-efficacy is a potent source
of motivation. People who have confidence in their ability to succeed are more likely to
set difficult objectives, put effort into their work, and keep going when things get tough.

The development of self-efficacy is greatly aided by mastery experiences, or the
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accomplishment of tasks. While setbacks or failures can reduce self-efficacy, successes
can increase it. Bandura stresses the significance of viewing events as chances for growth
and learning. The ability to perform a task successfully by others, or models, can have an
impact on self-efficacy. Seeing someone who is similar to oneself succeed can give one
more self-assurance and serve as a benchmark for their own abilities.

Self-efficacy can be impacted by verbal persuasion, constructiveQu ism, and
positive reinforcement from others. Getting constructive criticism ant out one's
strengths and areas for growth can boost self-conﬁdence.é&ﬁonal and physical
conditions, like peace or anxiety, can affect one's sense %f-worth. Overwhelming
anxiety, for instance, has been shown to reduc icacy, whereas focused and
tranquilly elevate it. Cognitive appraisals exe@how people understand and assess
their own capabilities. While negative ations can erode confidence, positive
evaluations help people feel more ¢ w)f handling situations.

Self-efficacy affects é‘;}e s' academic performance, goal-setting, and
perseverance in the face Q iculties in the educational setting. Teachers can contribute
to the developme@itive self-efficacy by establishing a mastery-oriented learning
environment s@%roviding constructive feedback. Self-efficacy has been related to career
advan%ght,/\job performance, and job satisfaction in the workplace. High self-efficacy
w%’é are more inclined to take on difficult assignments and keep going when things

é(tough. A crucial element in changing health-related behavior is self-efficacy. People
who have high self-efficacy for particular health behavior (like exercising or quitting
smoking) are more likely to start and stick with healthy habits. The resilience and

performance of athletes are influenced by their self-efficacy beliefs. Through skill
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development, encouraging team environments, and providing positive feedback, coaches
frequently aim to increase athletes' self-efficacy.

Interventions that focus on self-efficacy in therapeutic settings have the potential
to effectively treat a range of psychological conditions. For instance, techniques to
increase clients' self-efficacy are frequently included in cognitive-behavioral therapy.
Self-report measures, in which respondents rate their confidence in carryinQ%articular
tasks or overcoming obstacles, can be used to measure self-efﬁcac()@‘t scales and
other rating systems are frequently used in these assessments. xdusion, self-efficacy
is a dynamic and powerful idea that is essential to beha@notivaﬁon, and personal
growth. It is essential to comprehending how peQQproach and manage different
facets of their lives. ’bQ

In contrast to conventional behavi , Social Learning Theory takes cognition
including motivation, attention, and&e\:&ry into account. The influence of observational

learning on behavior is medie@ﬁ

a model closely, they.h@higher chance of picking up knowledge from them. The

se mechanisms. If people observe the behavior of

features of the n@e intricacy of the behavior, and the degree of interest of the
observer are Q\QAgtors that affect attention. Individuals need to be able to remember the
info ioglz order to mimic observed behaviors. To do this, the observed behavior
m stored in memory and be retrievable when required. To replicate the behavior
ﬁ!y saw, learners must possess the necessary cognitive and motor skills. This covers
motor abilities as well as self-efficacy, or the conviction that one can carry out the action.
Motivation affects the decision to mimic a behavior. An observer is more likely to

be motivated to copy a behavior if they believe it will result in benefits or rewards. Social

and aggressive behaviors have been understood through the lens of social learning theory.
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While exposure to social models can encourage social behavior, watching aggressive
models may encourage imitation of aggressive behavior. The Social Learning Theory has
greatly influenced disciplines like psychology, communication, and education. It sheds
light on how people pick up knowledge from their social surroundings, how media shapes

our behaviors, and how crucial cognitive processes are to the learning process!®.

N
Review of Empirical Studies QJO
Primary Mathematics and Academic Achievement in Math &s
The research investigated the association bet@primary school pupils'
academic achievement in Mathematics and the te elf-efficacy, interest, attitude,
qualification, and experience. 120 primary sch%@pils and 254 primary school teachers
make up the study's participants. A stepwi ultiple regression analysis was used to
analyse the study's data collection k\g The findings show a significant relationship
between teachers' interest anégé‘?- ficacy and pupils' achievement scores. Teacher
interest was found to Q%e second most reliable indicator of pupils' academic
achievement in \\@tics, after the teacher's self-efficacy. There was no significant
correlation .fo\& between the pupil's achievement in Mathematics and their attitude,
qualifi tign/or experience. The study concluded that in order to ensure that universal
ba@r@ucation is achieved, it is imperative that primary school Mathematics teachers
Rpt a new perspective on the subject. It was also demanded of primary school
educational authorities to guarantee that only instructors who possess the necessary
qualifications are hired. Not just this, but they were also reminded that in order to
improve the predictability of pupils' Mathematics achievement, educators should create

curricula that bolster teacher confidence!#°.
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In the Nkanu West Local Government Area of Enugu State, the study's goal was
to ascertain the impact of teachers' qualities and school quality on the Mathematics
learning outcomes of primary school pupils. The investigation was directed by two
research questions and two null hypotheses. The research design used was correlational.
The 665 teachers who worked in the 54 local public primary schools made up the study's
population. Simple random sampling was used to choose a sample of 100 tQﬁN for the
study. Data was gathered using two research instruments: the ClassQiJQuestionnaire
(CSQ), the Teacher's Attitude towards Teaching Questionnaire@ Q), and the overall
academic achievement in Mathematics of the primary five pupil$ in internal examinations
from the academic year 2014/15 to the academic Q 7/18.Three experts from the
Department of Educational Foundation at the wmy of Nigeria, Nsukka—two from
Childhood Education and one from ement and Evaluation—validated the
instrument'#’. @

Internal consistency w%_\;gxas red using Cronbach Alpha, yielding co-efficients
of 0.92 and 0.79 with Q@erall co-efficient of 0.85.In order to address the research
questions and hyg@ es, the collected data were analysed using the Pearson Product
Moment Co 'hxon Coefficient and SPSS version 23.0 to test at the 0.05 level of
signiﬁ% \he study found that, in the Nkanu West Local Government Area of Enugu
St@%ere is a positive, high, and significant relationship between class size, teachers'

Mudes towards teaching, and pupils' academic achievement in Mathematics. In light of
the results, the researchers suggested, among other things, that the State Government hire
more Mathematics teachers in order to address the issue of large class sizes that hinder

efficient instruction!*’.

Ixxv



The purpose of this study was to determine how pupils' use of technology affected
their academic performance in primary Mathematics instruction. To this end, the current
study aims to calculate the overall effect size by combining the results of experimental
research done between 2013 and 2019 on the impact of technology use in primary school
Mathematics instruction on pupils' academic achievement. Since the goal of the meta-
analysis method was to determine the effect sizes of studies looking atQ*upact of
technology-based applications on academic achievement in Mathe%@education, it
was employed. It was discovered that the examined studies' ef@&&'zes were 0.483. The

effect sizes were also found to differ significantly de%ng on the grade level,

technology-based applications, length of study, stu ¢ and whether or not the study
was conducted nationally or internationally. e of technology in primary school
Mathematics instruction was found to h marginally beneficial impact on pupils'

Mathematics achievement!“®, \:

An analysis was condui@;&%'n he correlation between academic achievement and
cognitive abilities from ﬁ%s one to eleven. Grades in Mathematics, language, and
biology were use%g}ermine general academic achievement, which was predicted by
factors includifrg\information processing speed, fluid intelligence, number sense, and
visualizati \orking memory. In general education schools; 1560 pupils in grades 1-11,
ag@rbﬂ—w.l (50.4% male), participated in this cross-sectional study. We measured

ﬁ(ormation processing speed, visualization working memory, and number sense using
computerized tests: Choice Reaction Time, Corsi Block-Tapping, and Number Sense.
The Standard Progressive Matrices test, administered with paper and pencil, was used to

gauge fluid intelligence. We performed structural equation modeling and correlation

analysis. Research has demonstrated that a unified model can effectively characterize the
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structure of the relationship between cognitive abilities and academic achievement across
all educational levels. Within this framework, the primary determinant of fluid
intelligence, working memory, and number sense—all of which are linked to individual
variations in academic achievement—is information processing speed. Furthermore, it
was shown how precisely each level of education's academic achievement and individual
measures of cognitive ability relate to one another!#. Q\
Achievement emotions are those that are associated ‘Q@Jccessful or
unsuccessful academic, professional, or athletic endeavors (a@emotions) and their
corresponding outcomes (outcome emotions). Based on % research, motivational,
self-regulatory, and cognitive processes that are ess@ r academic success are linked
to achievement emotions. There are few syntl}ebs f empirical research examining the
relationship between these emotions and y@ achievement, despite the significance of
these feelings. Objectives are to co }ﬂ\%ﬂl of the research and ascertain the degree to
which emotions such as enjoiégsﬁ\ger, frustration, and boredom are associated with
academic performance, a&d as to look into the factors that may moderate these Effect.
We conduct a co@%‘\tsive review of the literature on achievement emotions with an
emphasis on s&ty-related emotions. 68 studies from a systematic database were used
to per g&leta-analytical review.57 independent samples (N = 31,868) for enjoyment,
25@%ger (N =11,153), 9 for frustration (N = 1,418), and 66 for boredom (N = 28,410)
\wée included in the 68 studies. The findings showed that academic achievement and
enjoyment of learning had a positive relationship (p =.27), but the relationships for
boredom and anger (p = -.25 and -.35, respectively) were negative. The relationship
between frustration and performance was almost nonexistent (p = -.02). Moderator tests

showed that when students are in secondary school as opposed to both primary and
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college, the relationship between activity emotions and academic performance is stronger.
Additionally, the Achievement Emotions Questionnaires — Mathematics (AEQ-M) is
used to measure the emotions!*.

Research in this field has been rekindled by the potential advantages of using
programming environments like Scratch to learn Mathematics. However, there aren't
many studies that look at their impact during the primary education stage. QApﬁesent the
findings of a quasi-experimental study on the impact of Scratch on Qe)grelopment of
computational thinking as well as the acquisition of mathemati@qcepts in sixth-grade

pupils. The experiment was divided into two parts: a @mming phase that was

connected to the Scratch instruction and con on teaching students the
fundamentals of computational thinking (sequ , iterations, conditionals, and event
handling), and a mathematical phase that ntirely focused on solving mathematical

problems. The mathematical portio & exercise concentrated on word problems that
required the use of the greateé)%‘m on divisor and the least common multiple. Test
results for computationa%%%ng and the mathematical standards were compared before
and after instruc%g\order to assess the study's objectives. The findings seem to

suggest thats&tch can help students improve their computational thinking and

mathe%galfconceptsm.

Q:b‘l‘he research investigated how various forms of physical activity breaks in the
Msroom affected children's academic performance, cognitive function, and on-task
behavior.87 Australian primary school pupils, with a mean age of 9.11 & 0.62 years, were
enlisted from a single school as participants. Random assignment was used to place three
classes into three groups: activity breaks only (n = 29), activity breaks plus Mathematics

(n = 29), or control conditions with only mathematical material (n = 29). For four weeks,
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students participated in three times a week, five-minute classroom physical activity
breaks (split into two minutes at the start of the regular Mathematics curriculum lesson
and three minutes in the middle of the lesson). There were pre- and post-test assessments
done. On-task behavior (active engagement: activity breaks and Mathematics combined
versus control, p < 0.001; activity breaks versus control, p < 0.001; activity breaks and
Mathematics combined versus activity breaks, p = 0.037; passive engagQﬁ\activity
breaks and Mathematics combined versus control, p < 0.001) and Qa)@wtics scores
(activity breaks versus control, p = 0.045) were found to have@ﬁﬁcant group-by-time
Effect. Both with and without integrated Mathematics co@ physical activity breaks
helped children's learning scores and on-task behavi
Examining academic achievement and,@ivation in primary school pupils in
relation to parental attitudes, teacher mati n, teacher self-efficacy, and leadership
perception is the goal of this study. &Qudy’s descriptive research model was created,
and data were gathered from@uﬂh-grade primary school pupils as well as 60
primary school teachers%g%vere instructing fourth-graders in the 2017-2018 school
year. The study‘s@ions demonstrate that a democratic family environment, highly
motivated tea\‘&h'*, and well-educated fathers are among the variables that favorably
impac%&eﬂts’ academic success. The results also show that high levels of teacher
mQ%ion and democratic parenting styles boost enthusiasm among pupils. Additionally,
i\tﬁas been determined that students' motivation and achievement are severely impacted
by neglectful parental attitudes. Teacher motivation is influenced by the leadership style
that is accepted or distributed in the school. The results demonstrate that highly motivated

teachers also have high levels of self-efficacy. Additionally, it is determined that early in
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their careers, teachers are less motivated. The study is thought to serve as a model for
future research on related subjects'>.

Study sought to investigate the connections between pupils' academic
achievement in Mathematics and their motivation to learn and self-regulated learning
strategies. An exploratory research design was used in the study. 238 ninth-graders from
the Sultanate of Oman took part in the activity. To gauge the participants' Qﬁmion and
usage of self-regulated learning strategies, the Motivated Strat@)@or Learning
Questionnaire was employed. The overall Mathematics sco@qonstrated academic
achievement. The findings showed that self-regulated learn$s statistically significant
positive relationships with task value, extrinsic i sic motivation, control over
learning beliefs, self-efficacy, and academic achi ent. There is a negative correlation
between test anxiety and self-regulated IG%Q The study provides guidance on how to
create instructional strategies that ef ec@y improve students' capacity for self-regulated
learning!>*. é_;\\'

The purpose of tm%earch is to examine the relationship between pre-service
teachers' beliefs @he efficacy of their teaching of Mathematics, their attitude
towards the s&fect, and their academic achievement in Mathematics, given the
signiﬁ%gbeff these attitudes and beliefs. To be more precise, this research examines the
re rbship between the two variables and academic achievement in Mathematics. The

\méhod used to gauge pre-service teachers' efficacious beliefs is the Mathematics
Teaching Efficacy Belief Instrument (MTEBI). Also, students' attitudes towards
Mathematics are rated using the Attitude Towards Mathematics Scale (AMS). 57 pre-
service teachers pursuing a third-year primary education degree are involved. Third-year

bachelor's degree students were invited to respond to the MTEBI and AMS. The findings
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confirm that pre-service teachers' academic achievement in Mathematics is largely
dependent on their efficacy beliefs and attitude towards the subject. Additionally, there is
a moderate correlation between the two factors. Additionally, the results show that the
most important subscale for predicting academic achievement is Personal Mathematics
Teaching Efficacy (PMTE). It has been demonstrated how crucial it is to support pre-
service teachers' attitudes towards Mathematics and their efficacy beliefsl55Q
In order to improve student academic achievement using tw@)@ds—face-to-
face instruction and game-based e-learning—the main goal o®gunent study was to
develop a multi-methodological teacher training prog%e based on emotional
intelligence (EI) as a key competency. Three group ndomly selected to consist of
twenty-six primary education teachers and the }deent body of seventy-four. The first
set of teachers (n = 23) received face- to f; truction. The goal of the training was to
enable the teachers to use emotion gence (ED) in their face-to-face instruction to
raise the academic achlevemel((_)%fh ir students (n = 645). The teachers in the second
group (n = 28) received Qgﬂg on how to apply gamification to e-learning. As with the
first group, the g%%e training was to enable the teachers to use gamification in e-
learning to dt@rate emotional intelligence (EI) into their lessons and raise academic
achwv%(ﬂd’n their students (n = 758). As the controls, the third group of teachers (n =
23@%0‘[ receive any additional training and did not incorporate emotional intelligence
}ﬁ into their lessons, unlike the other group (n = 666).Using both approaches,
integrating EI into the classroom successfully raised pupils' academic achievement in
primary school. On the other hand, the group that used game-based e-learning saw a

bigger rise in both teacher satisfaction and academic achievement. There were no
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discernible variations in the academic performance of the control group's pupils. Having
emotional intelligence is essential for academic achievement!*¢,

This study's main objective was to investigate the relationships between the
elements of EF—working memory [WM], inhibitory control, and shifting—and academic
outcomes—reading, Mathematics, and language—in children who were in primary
school. These relationships were investigated using an extension of the th€ogiesvof unity
and diversity, intrinsic cognitive load, and dual processes within th{)fg;work of the
development of EF and academic skills. We compiled data 16&05 studies with 292
independent samples, or 64,167 primary school-age c@n (42-191 months old
[M=101 months, SD=24.49 months]), using m tic techniques. The results
showed that there were weaker relationships,l&%«een EF and academic skills when
general EF was taken into account, as o to the bivariate relationships that have
been previously reported in meta- }b\% reviews. This was achieved by taking into
account the correlations amo@s s in meta-analytic path models and accounting for
Effect between all three @mponents and academic outcomes simultaneously. All of
the relationships @ EF and academic outcomes, despite being smaller, remained
significant thn\(ﬂ'%out primary school!”’.

h dings showed that although WM was consistently moderately associated
w%’éding, Mathematics, and oral language throughout development, the relationships
&ween inhibitory control and shifting and academic outcomes varied depending on the
academic skill that was under investigation. Academically, there were minimal
developmental shifts in the relationships between EF components and math skills

throughout primary school, but there were variations in the relationships between reading

and language skills with EF components. Within the framework of pertinent theoretical
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models, future directions and implications of the findings for the conceptualization of the

impact of EF on academics are discussed!®’.

Gender and Academic Achievement in Mathematics

The study aims to investigate the explanatory potential of boys' and girls' attitudes
towards Mathematics on their performance, in addition to verifying gen ifferences.
897 primary school pupils in their fifth and sixth years made up the s{p}Q&SO boys and
447 girls).The findings support earlier research's findings tha@‘ﬂ\have generally had
less positive attitudes towards Mathematics than their male%mates. This is especially
true for lower motivation, a worse sense of compete%g higher rates of anxiety, all of
which had small effect sizes. As anticipated, th;%@ere no appreciable gender differences
in academic performance; however, attit owards Mathematics had a significantly
greater explanatory power in bo s\\gl in girls (R2 = 0.194 and R2 = 0.103,

. "X
respectively)'’. c_)\

The Effect of ac@nent emotions on academic performance are introduced,
and the results O%Qression analysis for each sample support the well-established
beneficial eﬂﬁ\q%f perceived self-efficacy on Mathematics performance. Since test
anxiet%gu'mcluded in the regression equation explaining girls' performance, it appears
thQ% anxiety in Mathematics only affects boys' grades. We address the subject of

}(ceived competence and its relationship to anxiety and academic performance in the
context of control-value theory. Because boys are more likely to be self-assured, driven
to stand out, and interested in Mathematics, their anxiety levels may have an impact on

their test scores. While girls report high rates of anxiety, their low perception of control
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may have a negative effect on their performance, which could be attributed to a higher
value placed on Mathematics'>’.

Numerous studies have examined the connections between academic achievement
and various psychological constructs, including self-concept, personality, and emotional
intelligence, in line with a review of the scientific literature. There are two primary goals
for the current work. Initially, a gender and cultural origin analysis of tlQAaﬂicipants'
academic achievement, self-concept, personality, and emotional i@@nce will be
conducted (European vs. Amazigh). The second goal is to d@&ue which aspects of
personality, self-concept, and emotional intelligence a@sociated with academic
success. Final samples of 407 pupils enrolled in th o years of primary education
were used for the study in order to achieve this. V\@san average age of 10.74 years, there
were 192 boys (47.2%) and 215 girls (5 ccording to gender. In terms of cultural
grouping, 265 people were Amazi @%) and 142 people were European (34.9%).
The academic achievements vé?;\\'s ssed based on grades received in three subjects:
Mathematics, natural SC'Q%, and Spanish language and literature. The Self-Concept
Test—Form 5, t%g\‘ive Questionnaire for Children—Short Form, and the Bar on
Emotional Q&nt Inventory: Youth Version—Short were the instruments used to
collec ag&fr the psychological constructs that were analysed. First, in accordance with
th@ls established, the gender of the students affected their Spanish Language and

}(erature grades'8,

Gender differences were also observed in self-concept, personality, and emotional
intelligence. The physical self-concept differed depending on the cultural group as well.
In reference to the second goal, the academic self-concept demonstrated a higher

predictive value in the predictive analysis for every subject in the Primary Education
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curriculum. Other aspects of personality, emotional intelligence, and self-concept,
however, also did. There is talk about the necessity of implementing a comprehensive
education programme in schools that promotes social and personal as well as academic

competencies. Furthermore, a deeper investigation of the factors influencing gender

R

Teaching Strategies and Academic Achievement in Mathematics < 0

differences is required!'>®.

The study to investigate the impact of computer-suppo@&qllaborative learning
(CSCL) on academic achievement. The meta-analysis met@ras used to carry out the
investigation. A meta-analysis was performed on 4 that met the inclusion criteria
and were conducted between 2010 and 2020 ;%@is study. The Comprehensive Meta-
Analysis (CMA) software was utilised i 1n ent study to calculate the effect size and
combined effect size of all the S@E‘Qﬂt were included in the meta-analysis. The

study's sample size is 3474 1n@_)§ﬂ

was carried out with a Q&um sample size at the university level and published as

The study's findings showed that most research

articles. It was a@vered that the majority of the research was done in the social
and scientiﬁQ&ces. When taking into account the lengths of the interventions, it was
found that ‘the majority of the studies (37.8%) were conducted in the time frame of one to
fer&ekS. Based on the analysis's findings, an average effect size of 0.523 was
k(ermined. Based on the findings, it can be concluded that CSCL has a moderately good
impact on academic achievement. Additionally, the moderator analysis's findings showed
that the length of the intervention was the determining factor in how much the impact of
CSCL on academic achievement varied, rather than the learning stage, domain subject, or

sample size'>”.
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From preschool to higher education, peer tutoring in Mathematics has been shown
to have positive Effect on academic achievement among students. Recent reviews of the
literature and meta-analyses, however, indicate that pupils make greater progress in
primary or elementary education (ages 7—12) than in secondary education, which includes
middle school and high school (ages 13—18). In comparable classroom environments,
this study looked at how peer tutoring affected students' Mathematics Q%&iency in
primary and secondary school. The study included 89 pupils fro()@ﬁrst, fourth,
seventh, and ninth grades. This study used a pretestposttes®g1 without a control
group, making it quasi-experimental in nature. Both prim%nd secondary educations
have significantly improved, according to the 1 analysis. There were no
appreciable variations in the increases of the ﬁ&@&nts’ grades when these educational

levels were compared. Cohen's d = 0.7 the reported global effect size for the

experience. The primary finding is t}a\geer tutoring in Mathematics has comparable

positive Effect on students' @@c achievement in both primary and secondary
education. Further stud.ie“@tlecessary because it is still unclear whether peer tutoring in
primary school is@an secondary education when it comes to Mathematics'°.

The. lﬁ@ue has not done enough research on STEM (science, technology,
engine& \nd Mathematics) programmes that serve students from low socioeconomic
ba@@unds. To make educated decisions about instruction for students who might be

}ﬁ advantaged than their peers from wealthier socioeconomic backgrounds, more
research has to be done. The aim of this research study was to ascertain how STEM
achievement of pupils in primary schools from low socioeconomic areas was affected by

traditional science instruction and blended learning. Pupils from a low-socioeconomic

school (N = 129) in the third, fourth, and fifth grades were randomized to receive
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traditional science instruction or a blended learning science curriculum approach. Using
the R statistical computing platform, a one-way two-group Multiple Analysis of Variance
(MANOVA) was performed to analyse the STEM achievement scores (science,
technology, engineering, and Mathematics). The teaching strategy was found to have a
statistically significant positive impact on the blended learning approach's linear
combination of science, technology, Mathematics, and engineering scorQﬁé 124) =
80.27; p <.0001; Pillai's Trace =.721; partial 2 =.721)'6°, QJQ
Children's daily lives now involve smart mobile devi &(e tablets and their
corresponding applications (apps). Digital educational ac@s that are well-designed
can be a powerful tool for efficient and effective le kindergarten education. With
the use of these tools, kids can make the P&@of new learning environments and
efficiently acquire new information thro gaging in activities that connect to their
current interests and real-world situ 1\\&1 subjects like Mathematics. The use of tablet-
like devices in preschool educa@gq%mplement teaching reform proposals to implement
Realistic Mathematical Q@tlon in kindergarten classrooms has been the subject of
systematic researQ%e University of Crete's Department of Preschool Education in
recent yeanss& results suggest integrating mobile devices with developmentally
appro%ghdpps in kindergarten classrooms. These applications, which focus on
fo@onal mathematical ideas for kindergarten pupils, were developed using the three
%Iistic Mathematics Education (RME) levels as their foundation!'¢!.
Study uses the Team Assisted Individualization learning model with modules to
enhance social interaction and learning achievement in Computer and Network learning
materials for Grade X-9 Vocational High School 1 Padang students. This study is a two-

cycle class action research project. Action planning, action carrying out, observation, and
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reflection comprise each cycle. 38 students from Grade X-9 Vocational High School 1
Padang Year 2019/2020 were the subject of this study. Students and teachers are the data
sources. This study employed a triangulation technique for data validity, which verifies
the accuracy of data by using external sources of data to validate or standardize data
collection procedures. The three steps of the Miles and Huberman analysis models—data
reduction, data presentation, conclusion drawing, and verification—are alsQ?éked to as
the analysis technique. Tools for gathering data include surveys, exan@a)gs, interviews,
and observations. Both qualitative and quantitative descriptiV@'ﬂx;es are the methods
of data analysis that are employed. Based on the findings, @s room for improvement
in the Team Assisted Individualization learning m: modules. Specifically, social
interaction rose from 47.37% to 71.05%, anpb@nitive aspect learning achievement
increased from 34.21% to 65.79%. As fo, ffective component, learning in Cycle I
achieved the desired 81.58%!%2. @

Students' satisfaction T@Y;ﬁ& athematics lessons and their understanding of
learning through diswlﬁ%aming are contingent upon their appreciation of the
individual's effo@ outlined in the axis of fundamental skills and values.
This need ia&tly rewarded and successful when team-based learning is used. A
person sgl-%onﬁdence grows and they become more capable and optimistic about
16:@% Mathematics when they succeed. Mathematical obstacles that could negatively

Ract a person's success in social interactions with friends could be eliminated by
cultivating a positive attitude. Additionally, a person can support and uphold his or her
own beliefs and self-worth by teaching their friends'®.

The purpose of this study is to ascertain how the team-based learning approach

affects fourth grade math students' academic performance and attitudes towards the
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subject. "Pre-test -post-test control group experimental design" was used to conduct the
study. This pattern makes it possible to compare how well the team-based learning
approach in the Mathematics course has worked to raise student achievement and foster a
love of the subject. Applying the "Team Play Tournament Supported Student Teams and
Achievement Divisions" (TPT supported STAD) technique to the test group involved
combining the use of the team-based learning applications' "Team Pla)Q)%ament"
(TPT) and Student Teams Achievement Divisions (STAD) applicatio&@ fourth grade
Mathematics Teacher's Guide Book from the Ministry of Natic@ducation (MNE) was
used to instruct the lessons for the control group. Particip%n the study were fourth-
grade primary school students in Malatya Battalgazi he academic year 2015-2016.
There were forty students total—20 in the c0}§\group and 20 in the test group. The
researcher's "Mathematics Achievement and Baykul's "Mathematics Attitude
Scale" were administered as pre-t%&f\@ post-test to the test and control groups. TPT

supported STAD technique is\(r_%e

students' academic achie@t in Mathematics courses; however, it is less effective than

fective than teacher-centered teaching in raising

teacher-centered %Q\in their attitudes towards Mathematics'®3.
The.W\QNathematics is taught nowadays is fraught with issues. The only skill
taught%s(sdents receiving traditional instruction was listening. The teacher is in charge
ofébleaming process without the participation and feedback of the students. Both
learning freedom and the ability to communicate were lacking in the students. The
purpose of this study was to determine how case-based learning impacted students'
communication abilities in Mathematics. The study was a quasi-experimental inquiry
with a posttest-only design. While the experiment class received case-based learning

training, the control class was given normal teaching. In this study, the dependent
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variable was students' mathematical communication skills. Case-based learning and
independent factors served as the study's independent variables. The research participants
in their fifth semester were forty-six pre-service Mathematics teachers from two full
courses. Study aids included the prior knowledge and mathematical communication skills
examinations. The results of the study show that students who get case-based learning
instruction and those who receive standard education differ in thQA%ility to
communicate mathematical ideas. Students in the experiment class Qe)gore adept at
communicating than those in the control group (p-value = 0. . ‘Chus, one choice for
improving students' communication skills is case-based 1%@64.

The impact of using the visualized case-ba ing (VCBL) technique on the
academic performance of chemistry students )@xamined in this study. Thorndike's
theory of the transfer of learning serve e foundation for the study's theoretical
framework. For the study, a sample 0}\\& senior high school II chemistry students was
selected from four complete élg@in two local government districts of the city of
Ibadan. Three reliable.i@nts were employed in the data collection process. Using
the Smith and @stwctional System Design (ISD) Model (1999), the VCBL
package was@ed. The four steps of this model are Analysis, Design, Development,
and Ir&l&tation/Evaluation. Inferential statistics (ANCOVA, EMM, and Tukey's
p %b) were used to analyse the data. The findings indicated a significant main effect

}‘[reatment on students' accomplishment in Chemistry (F (2, 248) =17.539; p<0.05;
n2=0.124); this suggests that there is a substantial difference in posttest scores between
the treatment and conventional groups in terms of students' achievement. It was

determined that by encouraging learning transfer, the VCBL approach has the potential to
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help students comprehend chemistry more fully. This led to a discussion of the
ramifications and the making of pertinent recommendations!%.

The perspectives of high school students regarding team-based problem-solving
in Mathematics classes are the main subject of this study. In this study, a case study
research design was used. Students in grade 11 at Dangila Preparatory High School in
Awi-zone, Ethiopia, participated in this study. There were 105 particin* all. An
unstructured interview and a structured Likert scale questionnaire wi{)@ems focused
on team-based problem-solving and learning were used to he data. While the
qualitative data were evaluated using narrative based on th%developed in accordance
with the central research objectives, the quantitati‘qgvere examined using a single
sample t-test. The study's findings demonstra}sQﬂat students' reactions to the use of
team-based problem-solving learning we% orable. The quantitative results showed
that team-based problem-solving ins rm\&l has a significant impact on students' learning
and, in turn, their performanceé_)%fa ematics. The qualitative information revealed the
students' general skills.an‘c&isted teachers in comprehending how the students saw the
knowledge they b%%\ired from the learning exercises. Additionally, it was shown that
students wer ’e\stomed to collaborative projects in Mathematics classes. In conclusion,
team-l%g;)blem-solving learning is an effective strategy for helping students learn
M@\aﬁcs more quickly and more effectively than they have in the past. The

Rarchers have sent pertinent suggestions based on their findings'¢®.

Students can be encouraged to develop their mathematical connection skills

through the use of two learning methodologies that feature problem-solving activities:

Case-Based Learning (CBL) and Problem-Based Learning (PBL). The purpose of this

study was to characterize the variations in mathematical connection ability between PBL

Xci



234

and CBL study groups. For that reason, a quasi-experiment using a pretest-posttest non-
equivalent group design was carried out. Non-routine issues involving mathematical
connections served as the study's technique of data collecting. Inferential statistics were
used in the analysis of the data. Independent sample t-tests are used to confirm that the
two learning strategies differ in terms of efficacy, and paired sample t-tests are used to
compare the differences between pretest and posttest data in each experimﬁﬁhss. The
outcomes demonstrated that improving mathematical connection abilQJQ a successful
goal of both the PBL and CBL techniques. But there was no dj ible difference in the
students' capacity to make mathematical connections bet@he PBL and CBL study
methods. The findings of this study may lead ed design suitable lessons that

will develop students' capacity for mathematicaL;OQmectionm.

O
Word Problem and Academic Ac 'Mnt in Mathematics
One of the hardest té)%f roblems that Mathematics students face is word
problems. They have be%% subject of an enormous amount of research over the past
50 years, possib@ result. This introductory article provides a summary of the
research lite ﬁ%on word problem solving by highlighting several key issues, disputes,
and to%s(tg have dominated the area. Following a brief introduction, we start with
re@% that views word problems primarily as comprehension issues. We go on to
\dﬁ(cuss the different theoretical conceptions of this intricate comprehension process as
well as the empirical data that supports them!6®,
Next, we examine studies that have concentrated on methods for genuinely
resolving the word problem. Discussion is held regarding the benefits and drawbacks of

both informal and formal solution strategies at different stages of learners' mathematical
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development (algebra, arithmetic). Fourth, we discuss research that views word problems
as challenging exercises in complex problem solving that call for the application of both
meta-cognitive (also known as self-regulatory) and cognitive strategies (also known as
heuristics). The use of graphical representations in word problem solving is covered in
the fifth section!¢®,

The intricate and occasionally unexpected findings on%&'es on
representations—both those created internally and those obtair@)gemally—are
outlined and talked about. Word problem solving ability hasé&demonstrated to be

strongly correlated with several general cognitive resourc&%luding working memory

capacity and inhibitory skills, as in many other are thematics learning. A review
of studies examining the function of these gen: gnitive resources follows. Research
examining the intricate connection bet (traditional) word problems and (real)

mathematical modelling tasks is C(@ the seventh section. In general, this research

ween the synthetic word problems that students

highlights the disparity that ‘e&egﬁ\b

encounter in their ma.t“%&es and the real-world authentic mathematical modeling
scenarios that the@ﬂermg.

Lasﬂ@ examine research on how teachers, software, and textbooks—three
crucia ogapdnents of the teaching and learning environment—affect students' ability to
de@% word problem solving skills. It is demonstrated how each of these three
&ironmental factors may help or impede students' ability to become proficient word
problem solvers. We set the stage for the empirical contributions on word problems that
appear in this special issue with this broad review of global research on the various

viewpoints on this intricate and fascinating kind of mathematical problem!¢®,
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Figure 2.1: Conceptual Model of Case-based and Team-based Teaching Strategies on
Academic Achievement in Primary school Mathematics Word Problems.

Source: Fieldwork 2024.

Summary of Literature Reviewed

The literature review for "Effects of Case-based and Team-based Teaching
Strategies on Word Problems in Primary School Mathematics in Ibadan, Q&' covers
various aspects related to academic achievement, teaching @ges, primary
Mathematics, and theories that underpin educational practices. 6\

The conceptual review discussed the importance o@emic achievement as an
outcome measure in education, particularly in the ¢ primary school Mathematics
and examined how gender may influence acaﬁ@ achievement in Mathematics word
problems. The methodology of using sed teaching in the classroom, where
students analyse real-life situation%”%lop problem-solving skills was explored and

here students work together in teams to solve

the team-based learning apl@'

problems or complete ta%%stering communication and cooperation skills was focused.
The unique challa@d considerations in teaching Mathematics at the primary school
level, includi rriculum design, instructional methods, and learning outcomes were
discus%d.('ﬁ}en, the significance of word problems in Mathematics education,
er@ising their role in applying mathematical concepts to real-world situations and
&ancing critical thinking skills were also investigated.

Theoretical review explores how learners construct knowledge through active
engagement with their environment, highlighting the importance of hands-on experiences
and problem-solving activities. It examines the cognitive demands placed on learners

during the learning process and how instructional design can manage these loads to
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optimise learning outcomes and also considers the role of social interaction and
observation in the learning process, suggesting that students learn from observing others
and participating in collaborative activities.

Empirical review examines the relationship between primary school Mathematics
education and students' academic performance. It investigates empirical evidence
regarding gender differences in academic achievement, particularly in MQ%&&CS and
reviews research on the effectiveness of various teaching strategies, i@/@g case-based
and team-based approaches, in improving academic outcoé%hen, also explores
studies investigating the impact of word problem-solvin@lls on overall academic
achievement in Mathematics. Q

Overall, this literature review provide;&Qomprehensive overview of relevant
theoretical frameworks and empirical evi o support the investigation into the effect

of case-based and team-based teac i&\;rategies on word problems in primary school

Mathematics in the specified @ cal area.
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Chapter Three
Methodology
This chapter shows the techniques that was used to carry out this study. It consists
of research design, population of the study, sample and sampling techniques, description
of the instruments, validity of the instruments, reliability of the instruments, method of

data collection, data administration and method of data analysis. Q\

C

3.1 Research Design ’\
This study used the pretest — posttest method o%i-experimental research
design (Independent variable — teaching strategy lated into case-based, team-
based and traditional teaching strategies @dependen‘t variable — Academic
Achievement). The teaching strategies ar §eatments for the study that focus on two
groups (Experimental Group and C h& Group). Experimental Group sub-divided into
two groups with two differentéé;\%ﬂi g strategies (Group I using Case-based Teaching
Strategy and Group 1I Q@Team-based Teaching Strategy), while Control Group
involves using T%@ Teaching Strategy. The treatments were carried out after the
pretest have %administered on participants, thereafter the posttest was administered
on the&@rticipants to assess their academic achievement from both the pretest and

pc@ scores. Further information regarding research design and schema setting were

}&ided in Table 3.1 and Table 3.2.

Table 3.1: Schema denotation of the study

CXv




Group Pretest Treatment Posttest

I; Py T P
IZ P3 Tz P4
Iz Ps Ts Pe

Source: Fieldwork 2024.
Where; Py, P3, Ps= Pretest Scores Q\
P», P4, Ps= Posttest Scores QJO
I, I, Iz = Treatment Groups 6\
Ti  =Treatment 1 (Case-based Teaching Stra

T,  =Treatment 2 (Team-based Teachi tegy)

T; = Control (Traditional Based%@king Strategy)

Table 3.2: Variables of the study rb
Independent A\Q)ependent
(Treatment) < @ (Academic Achievement in word problems)

Case-based Teaching Strﬁgd}" 1

Team-based Tead@ategy T2

Traditi ’&T hing Strat T
radltlonik§§‘ \ eaching Strategy T3

Sour:g&Mork 2024.
\®
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3.2 Population of the Study
The population of study consists of 2,560 pupils comprises 1,160 boys and 1,400
girls from all Primary 4 Classes In 128 private primary schools found in 11 wards of
Ibadan North-West Local Government Area, Oyo state. Further information regarding the

population of study were in Table 3.3.

Table 3.3: Population of Study Q\
e\ €
Wards Numbers of Schools Primary 4 Enrollmenﬁs\}) Total
Boys AGir
N\
Ward 1 9 103 s 12 215
Ward 2 16 123 0 112 235

Ward 3 11 QO6 119

Ward 4 8 @ 92 116 208
Ward 5 10 \% 100 113 213

N\
Ward 6 7 45 45 128 173

Ward 7 $ 159 167 326

Ward 8 Q 8 83 119 202
Ward 9 @ 14 143 119 262

War@ 17 120 159 279
\& 11

Total 128 1,160 1,400 2,560

13 86 136 222

Source!

CXVii



3.3 Sample and Sampling Techniques

This study employed multistage sampling procedure that comprises two stages.
Stage one involves stratification of 11 wards in Ibadan North-West Local Government
Area into three stratified groups — first group consists of four wards with 44 private
primary schools comprises 883 pupils (424 boys and 459 girls), second group also
consists of four wards with 40 private primary schools comprises 914 qu%ﬁ boys
527 girls) and the third group consists of three wards with 44 priv@)@wry schools
comprises 763 pupils (349 boys and 414 girls). Further i tion regarding the

stratified sampling for grouping of wards were in Table 3.4%

Table 3.4: Stratified Sampling for Grouping @s

Stratified Numbers of Stratified ary 4 Enrollments Total

Group Wards Schools Xb ;oys Girls

X/
First 4 @ 424 459 883
Second 4 . \}Q 387 527 914
N

Third 3 \c') 44 349 414 763

Total 1\1 \ 128 1,160 1,400 2,560

N\
4.

Source: Fieldwork

St@;}@nvolves the purposive selection of three private primary schools, one
fron@@stratiﬁed group. From group one: St. Mary’s Model School, Oke Padre, Ibadan
\{&elected. From group two: All Saints’ Church School, Jericho, Ibadan was selected
while from group three: Sacred Heart Private School, Onireke, Ibadan was selected.
Further information regarding the purposive sampling for selected schools were in Table

3.5.
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Table 3.5: Purposive Sampling for Selected Schools

Stratified Ward Purposive Selected
Range Wards Private Primary Schools (Ibadan)
Wards 1 -4 Ward 2 St. Mary’s Model School, Oke Padre
Wards 5 -8 Ward 7 All Saints’ Church School, Jericho
Wards 9 — 11 Ward 10 Sacred Heart Private School, %ke

Total 3 3 " (§
Source: Fieldwork 2024. ,\b

The three private primary schools in Ibadan Noﬁh—%@:al Government Area,

Oyo State were purposively selected for this study b ey are the oldest mission
schools from each stratified ward range. Q
An intact class was used as sample s@% each of the purposive selected private
primary schools for this study. ®%
Twenty-eight partlclpan.tﬂoys and 14 girls) were found in St. Mary’s Model
School, Oke Padre, Prlmaréﬁ tact class randomly assigned to Case-based Teaching
Strategy.
Thirty-t glclpants (16 boys and 16 girls) were found in All Saints’ Church
School, J@' imary 4C intact class randomly assigned to Team-based Teaching
Stra@
\;b Twenty-six participants (13 boys and 13 girls) were found in Sacred Heart Private
School, Onireke, Primary 4A intact class randomly assigned to Traditional Teaching

Strategy. Further information regarding the sample size for selected schools were in

Table 3.6

cXix



Table 3.6: Sample Size

Schools Classes Gender Total
Boys Girls
St. Mary’s Model School Pry 4B 14 14 28
All Saints” Church School Pry 4C 16 16 32
Sacred Heart Private School =~ Pry 4A 13 13 A
o
Total 43 43 , Q

\U)
&
O

This study used the following two instrumen@collect data, namely:

Source: Fieldwork 2024.
3.4 Description of Research Instruments

1. Primary Mathematics Word Problems Aca@% Achievement Test (PMWPAT)
2. Teaching Instructional Guides (TIQ@%
N
34.1 Primary Mathemati %\ord Problems Achievement Test (PMWPAT)

This instrume@ used to collect data to assess pupils’ academic achievement
in Primary sch &themaﬁcs word problems. The instrument consists of 30 items
source fr l’I.l on Entrance Examination past questions. The items are multiple-
choi%éterm of options labelled lettered A — E for the participants to underline only

W/géorrect answer at a time. The given time frame to answer all the items was 45
minutes.

The PMWPAT consists of two sections (A and B). Section A are meant for the
participants demographic information such as: school name, class, gender, group and test

type. Section B are the 30 multiple choice items which consist of the following word
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problems in: algebra, fraction, probability and proportion. Table 3.7 below shows the

higher order of cognitive level (remember, understand, apply, analyse and evaluate) of

item specifications for the 30 items as follows:

Table 3.7: Item specification Primary Mathematics Word Problems Achievement
Test (PMWPAT)

Contents Cognitive Level Tota\\
Remember Understand  Apply Q
Fa\

1. Addition i 2 2 (\s)
2. Subtraction 2 1 2 6\ 5

3. Multiplication 2 2 1 % 5
4. Division 1 1 Q 2
3

5. Fractions 2 3 ’b 8
6. Algebra 2 266 5
Total 10 \ 1 9 30

Source: Fieldwork 2024. (_)\

3.4.2 Teachmg@tlonal Guides

These\&the treatments (Case-based, Team-based and Traditional Teaching
Strate% \son notes to guide the teaching and learning process in selected schools for
th %y during fieldwork which consist of school, subject, class, date, average age,

Efulation, duration, topic, instructional materials, behavioral objectives, entry behavior,
introduction, presentations (step 1, step 2...), evaluation. The following are the steps

taken in each treatment (lesson note):
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Lesson Note 1: Experimental Group [ (Case-based Teaching Strategy)
Instructional guides are as follows:
First step: Selection of relevant cases
Second step: Introduction of the cases
Third step: Identification of key mathematical concepts
Fourth step: Connection of prior knowledge Q\
Fifth step: Assessment of understanding Q)O
Further information regarding lesson note 1 can be found i dix IT
Lesson Note 2: Experimental Group II (Tea@ed Teaching Strategy)

Instructional guides are as follows: Q

Second step: Assigning of roles fbb
Third step: Introduction of 0\&;roblems
Fourth step: Collabo@roblem solving

Fifth step: Asses@ of understanding

First step: Formation of teams

Further infoa@garding lesson note 2 can be found in Appendix III

Less\*\te 3: Control Group III (Traditional Teaching Strategy) Instructional

guides& ollows:

%rbl?irst step: Introduction

Second step: Presentation of word problems

Third step: Explanation of problem-solving strategies
Fourth step: Independent practice

Fifth step: Assessment of understanding

Further information regarding lesson note 3 can be found in Appendix IV
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3.5 Validity of Research Instrument (PMWPAT)
Face and content validity assessment of the instrument (PMWPAT) was used for
validation by the supervisor through vetting of the instrument (PMWPAT) for necessary

correction before being used to assess achievement of the participants in primary school

R
O

3.6 Reliability of Research Instrument (PMWPAT) ’\

Mathematics.

Kuder-Richardson (KR-20) was used to calculate% reliability value of the
instrument (PMWPAT) by administer the instrum: other set of participants from
another school apart from the selected school;b@sshare the same characteristics. The
reliability value of the instrument (PMWP asr=0.86.

O
3.7 Method of Data Collection &@

Data collection ] éuasi-experimental study including an achievement test
entails methodica%%\'ning information about participants' performances or outcomes
about the sp\& construct under investigation. In order to properly administer the
accom is{hnént test for data collection, the researcher obtained a letter of introduction
errée Head of Department requesting authorisation to approach the Head-teachers and

}ﬁvidual class teachers of the chosen schools. The participants’ parents were given
written informed consent that covered the purpose, design, and potential benefits and
challenges of the study. Research assistants (teachers) were trained. The training session
included a detailed discussion of the study's objectives as well as the procedures that

needed to be done in order to complete the study in eight weeks.
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The first week of fieldwork involved training research assistants on teaching
strategies for the study. The second week involved administering the pretest to
participants. The following five weeks (week three to seven) were dedicated to

implementing the treatment plan based on the designated teaching strategy for each of the

3.7.1 Data Administration < 0

Class  teachers  (research  assistants)  from 6\ study's  selected

selected schools for the study. The posttest was given at the week eight.

schools received training on how to lead pupils in experi group I through the use
of case-based teaching strategy while in experime p II through the use of team-
based teaching strategy, and in control group Wugh the use of traditional teaching
strategy by utilising the researcher's pre esson notes. Following the training, the
researcher observed the research §&Qs or class teachers while they continued the

f the researcher for 30 minutes, testing their

experiment under the supe@f’

knowledge of the mater%%&th the experimental and control groups' participants were
exposed to the sa@tion of time (periods). Every week for five weeks (week three
to week se@a period was used in each of the schools where the treatment
was a igbﬁlred. Before the commencement of the experiment, the participants took the

pr@% and at the end of experiment, they took the post-test.

N
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3.8 Method of Data Analysis
Analysis of Covariance (ANCOVA) was used to test the data collected and all the

hypotheses were tested at 0.05 level of significant.
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Endnote
1. Local Inspector of Education (LIE), Private Schools Primary Four Enrollments in

Eleven (11) wards of Ibadan North-West Local Government Area, Oyo State, Ibadan
North-West LGA Local Inspection of Education (LIE), 2024.
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4.1

4.2

4.2.1

Chapter Four
Results and Discussion of Findings
This chapter reveals demographic data analysis, presentations of data, Analysis of

Covariance (ANCOVA) results, and discussion of findings.

Demographic Data Analysis

Table 4.1.0: Treatment Participants Q\

Treatments Gender < NS Total
Boys Girli«

)
Case-based 14 %gh) 28

Team-based 16 0 16 32
Traditional 13 3 13 26

Total 43 b
N

Source. Fieldwork 2024. \

Testing of hypotheses ‘@
Hypotheses Q)\

43 86

Hol: There will Q}signiﬁcant main effect of Case-based Teaching Strategy on
Academic Achitvement of Primary School Pupils in Mathematics word problems.
The@yms of Covariance (ANCOVA) result on the effect of Case-based

Teachi trategy on Academic Achievement of Primary School Pupils in Mathematics

\&problems was; F(151y=58.624; p < 0.05 and n>= 0.535. The null hypothesis Hol is
rejected. There was significant main effect of case-based teaching strategy on

Achievement of Primary School Pupils in Mathematics word problems [F(1,51=58.624, p

<0.05, n?=0.535] as revealed in Table 4.1.1
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Table 4.1.1: Test of Between—Subject Effects of Case-Based Teaching Strategy on
Primary School Pupils’ Academic Achievement in Mathematics word

problems
Dependent Variable: Posttest
Type III Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared

Corrected Model 1175.5132 2 587.757 60.436  0.000 0.703
Intercept 54.840 1 54.840 5.639  0.021 0.100
PRETEST 977.505 1 977.505 100.512 0.000 0.663
STRATEGY 570.129 1 570.129 58.624*  0.000 0.535
Error 495.987 51 9.725
Total 18845.000 54
Corrected Total 1671.500 53

a. R Squared = 0.703 (Adjusted R Squared = 0.692)
* denote significant difference at p < 0.05

Q)
Source: Fieldwork 2024. %

Ho2: There will be no significant main effect D@—based Teaching Strategy on

Academic Achievement of Primary Scho ils in Mathematics word problems.

The Analysis of Covariance (ANCB ) result on the effect of Team-based
Teaching Strategy on Academic Ac ie\Qment of Primary School Pupils in Mathematics
word problems was; F(1,55)4{6§!}P < 0.05 and n?*= 0.450. The null hypothesis Ho2 is
rejected. There was -si\ %ant main effect of Team-based Teaching Strategy on

Academic Achie\@g of Primary School Pupils in Mathematics word problems

[F(1,55)45®& 0.05, n>= 0.450] as revealed in Table 4.2.1.

\/Q/’Z}

Table 4.2.1: Test of Between—Subject Effects of Team-Based Teaching Strategy on
Primary School Pupils’ Academic Achievement in Mathematics word
problems.
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Dependent Variable: Posttest

Type III Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared

Corrected Model 1493.2382 2 746.619 52.419  0.000 0.656
Intercept 152.723 1 152.723 10.722  0.002 0.163
PRETEST 950.002 1 950.002 66.698  0.000 0.548
STRATEGY 641.067 1 641.067 45.008*  0.000 0.450
Error 783.382 55 14.243
Total 23750.000 58
Corrected Total 2276.621 57
a. R Squared = 0.656 (Adjusted R Squared = 0.643)

* denote significant difference at p < 0.05 Q\

Source: Fieldwork 2024. Q/

4\

Ho3: There will be no significant main effect of Gende Qdemic achievement of

primary school pupils in Mathematics word s.
))Q

The Analysis of Covariance (ANCO& sult on the effect of Gender on

academic achievement of primary schoo@’bs in Mathematics word problems was;

F(1,83= 0.006, P > 0.05 and n?= 0.@ null hypothesis Ho3 is accepted. There was

no significant main effect 'of\' der on academic achievement of primary school

N\

pupils in Mathematic@ roblems [F(1,33= 0.006; p > 0.05, n?>= 0.000] as revealed
in Table 4.3.1 Q®

R
'béj
\¥

Table 4.3.1: Test of Between—Subject Effects of Gender on Primary School Pupils’
Academic Achievement in Mathematics word problems.

Dependent Variable: Posttest
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Type 111

Sum of Mean Partial Eta

Source Squares df  Square F Sig. Squared
Corrected Model 1348.084* 2 674.042  28.834 0.000 0.410
Intercept 450.586 1 450.586  19.275 0.000 0.188
PRETEST 1338.305 1 1338.305  57.250 0.000 0.408
Gender 0.129 1 0.129  0.006* 0.941 0.000
Error 1940.253 83 23.377
Total 35601.000 86
Corrected Total 3288.337 85
a. R Squared = 0.410 (Adjusted R Squared = 0.396)

* denote significant difference at p > 0.05 A\

Source: Fieldwork 2024. 6\

Ho4: There will be no significant interaction effec@C se-based, Team-based and

Gender on academic achievement of pr@r school pupils in Mathematics
word problems. &Q

The Analysis of Covaria OVA) result on the effect of Case-based,
Team-based and Gender Q@&lemic achievement of primary school pupils in
Mathematics word prol&fgca\\was; F79= 0.763, P > 0.05 and n?>= 0.470. The null
hypothesis Ho4 is .@ed. There was no significant interaction effect of Case-based,
Team-based a\&ender on academic achievement of primary school pupils in
Mathﬁa/@ord problems [F2,79= 0.763; p > 0.05, n?>= 0.470] as revealed in Table
i
\¥

Table 4.4.1: Test of Between—Subject Effects of Case-based, Team-based and Gender on
Primary School Pupils’ Academic Achievement in Mathematics word
problems.

Dependent Variable: Posttest
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Type 111

Dependent Variable:  sum of Mean Partial eta
POSTTEST squares df square F Sig.  squared
Corrected model 2169.267* 6 361.544  25.523 0.000 0.660
Intercept 232.508 1 232.508 16.414 0.000 0.172
Pretest 1529.638 1 1529.638 107.984 0.000 0.578
Strategy 797.955 2 398.978  28.166 0.000 0.416
Gender 0.013 1 0.013 0.001 0.976 0.000
Strategy * Gender 21.621 2 10.810  0.763* 0.470 0.019
Error 1119.070 79 14.165
Total 35601.000 86
Corrected total 3288.337 85

A. R squared = 0.660 (adjusted r squared = 0.634)

4.3

Source: Fieldwork 2024.

* denote significant difference at p > 0.05 %\J

O

Discussion of Findings Q
\\

There was a significant main e%’bof case-based teaching strategy on
Achievement of Primary School Pup{@%athematics word problems which is in line
with previous studies. Developi@%thematics Written Communication through Case-
Based Learning'. The resul@&(c?arlier research indicate that students who were assigned

.
to learning instru ti@ those who receive conventional teaching differ in their
aptitude for mat &cal communication. Students in the experiment class were better at
communi@n those in the control group. Thus, one choice for improving students'
co ation skills is case-based learning. Also the result is in line with this previous
\& Effect of Visualized Case-Based Learning Strategy (VCBL) on Students’
Performance in Chemistry in Ibadan Metropolis, Nigeria’>. The findings indicated a
significant main effect of treatment on students' accomplishment in Chemistry; this
suggests that there is a substantial difference in posttest scores between the treatment and

conventional groups in terms of students' achievement. It was determined that by
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encouraging learning transfer, the VCBL approach has the potential to help students
comprehend chemistry. This led to a discussion of the ramifications and the making of
pertinent recommendations. In spite of the fact that this study and the previous studies
were contrast in subject matter. They both applied the same teaching strategy (Case-
based Learning) during the course of study with the same result.

There was a significant main effect of team-based teachinQ%&egy on
achievement of primary school pupils in Mathematics word probleQQch is in line
with previous study: Students’ Perception of the Applicationégkam-based Problem-
Solving Method and its Effect on Mathematics Performe%The Case of Secondary
Schools in Awi-zone, Ethiopia’. The study's fifdi demonstrated that students'
reactions to the use of team-based probleny-b@&ing learning were favorable. The
quantitative results showed that team-bas lem-solving instruction has a significant
impact on students' learning and, }\\Qm, their performance in Mathematics. The
qualitative information revealé%\@students’ general skills and assisted teachers in
comprehending how the @s saw the knowledge they had acquired from the learning
exercises. Additi@t was shown that students were accustomed to collaborative
projects in J\&\Q&%natics classes. In conclusion, team-based problem-solving learning is
an eff tigadgtrategy for helping students learn Mathematics more quickly and more
ef@%ﬁ:ly than they have in the past. In respective of their different in geographical

}oéltion and educational levels, the findings still shows the same results that team
teaching strategy is significantly effective to improve academic achievement in
Mathematics.

There was a significant interaction effect of Case-based and Team-based

Teaching Strategies on Academic Achievement of Primary School Pupils in Mathematics
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word problems which opposes previous study: Problem-based learning and Case-based
learning: Which is more Effective for Fostering Mathematical Connection*. The
outcomes demonstrated that improving Mathematical connection ability was a successful
goal of both the PBL and CBL strategies. But there was no discernible difference in the
students' capacity to make Mathematical connections between the PBL and CBL study
methods. The findings of this study lead educators to design suitable leQ*s(hat will
develop students' capacity for Mathematical connection. There are nc@gstinctions in

significance and approaches to teaching tactics even though @&esearch look at the

effect of interactions on different topic matters. %

Endnotes

1. J. Suratno, I. Hamid & I. K. Waliyanti, Developing Mathematics Written
Communication through Case-Based Learning, JTAM (Jurnal Teori dan Aplikasi
Matematika), 7(2), 2023, 443-451. Available online:
https://doi.org/10.31764/jtam.v7i2.13318
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2. M. L. Idika, Effect of Visualized Case-Based Learning Strategy on Students’ Academic
Performance in Chemistry in Ibadan Metropolis, Nigeria, African Journal of Teacher
Education AJOTE, 10(1), 2021, 106-126.

3. A. Ahmed, S. Melesse & T. Wondimuneh, Students’ Perception of the Application of
Team-based Problem-Solving Method and its Effect on Mathematics Performance: The
Case of Secondary Schools in Awi-zone, Ethiopia, Research in Pedagogy, 10(1), 2020,
1-12. Available online: DOI: 10.5937/istrped2001001 A

4. E. R. Dewi & A. Nurjanah, Problem-based learning and case-based learnings Which is
more effective for fostering mathematical connection? Jurnal RiseQe idikan
Matematika, 9(2), 2022, 124-136. Availal® online:
doi:https://doi.org/10.21831/jrpm.v9i2.53276 Q)
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5.1

Chapter Five
Conclusion

Summary of Findings

This study investigated the effects of case-based and team-bQ*eaching
strategies on Word Problems in Primary School Mathematics in Qa}@ North-West
Local Government Area, Oyo State. Twenty-eight participantsé&ys and 14 girls were
taught with case-based teaching strategy. Thirty-two parti s (16 boys and 16 girls)
were taught with team-based teaching strategy and Qgcipants (13 boys and 13 girls)
were taught with traditional teaching strategy. ’bQ

From the Analysis of Covariance OVA) results: There was a significant
main effect of case-based teaching %@m Academic Achievement of Primary School

s [Fu51=58.624; p < 0.05, n>= 0.535]. The null

Pupils in Mathematics Word é_r%hxe
hypothesis Hol is rejec:e%é

There wa@(}cant main effect of team-based teaching strategy on Academic
Achievemen ‘%rimary School Pupils in Mathematics Word Problems [F1,55=45.008;
p< 0.0&QJ\ASO]. The null hypothesis Ho2 is rejected.

Q’b‘l‘here was no significant main effect of Gender on academic achievement of
primary school pupils in Mathematics word problems [F(i 33= 0.006; p > 0.05, n?= 0.000].
The null hypothesis Ho3 is accepted.

There was no significant interaction effect of Case-based, Team-based and

Gender on academic achievement of primary school pupils in Mathematics word

problems [F2,79= 0.763; p > 0.05, n>= 0.470]. The null hypothesis Ho4 is accepted.
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5.2

5.3

5.4

Conclusion

From the findings of this study, it is concluded that case-based teaching strategy

[F1,51=58.624; p < 0.05, n>= 0.535] and team-based teaching strategy [F(1,55=45.008; p <

0.05, n?= 0.450] were effective to teach word problems in Primary school Mathematics

Recommendations < 0

ii.

iii.

1v.

S
&

D

Base on the findings, the following recommendations a ’%&e.

Base on the findings, the following recommendatio@made.

Class teachers should be encouraged to u&d-based teaching strategy to
teach word problems in Primary school)@kmaﬁcs.

Team-based teaching strategy sho used to teach word problems in Primary
school Mathematics. @

Gender disparities shouét_f;\g‘( considered by stakeholders to improve academic
achievement oﬂp@ school pupils in mathematics word problems.
Interactio@ of Cased- based, Team-based and Gender should not be

considq'% as factors to enhance academic achievement in primary school

(h#natics word problems

Suggested Area for Further Research

The study “Effects of Case-based and Team based Teaching Strategies on Word

Problems in Primary School Mathematics in Ibadan North-West Local Government Area,

Oyo State” can be investigated in other Local Governments or States in Nigeria.
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Appendix I

Primary Mathematics Word Problems Academic Achievement Test (PMWPAT)

Instructions: Section A: Give an appropriate information as presented below

Section B: underline only one correct answer at a time from the provided
option A-E

Time: 45 minutes

Section A

Participants Demographic Information OQ

School Name: L QJ

N\

Class:
Gender: Male I:l Female |:| 0
Group Type: Group | I:l Group II Group III |:|

Test Type: Pre-Test I:l b’b Post Test |:|
ion B

1.

N

o

A man is 3 times as old as his SOK*% sum of their ages is 60 years. How old was the
man when his son was born? (_)\
(a) 50 years

(b) 65 years . Q/
Q

(c) 30 years

(d) 45 years QQ

(e) 38 years

Ina classﬁ/;\&@f the students have mathematical instrument, 1/ 4 of these students have
lost th@ro ractors. What fraction of the students in the class has protractors?

(0) °/7
(d) /g
(e) 54

60 men can do a piece of work in 35 days, how long will hundred people take to do it of
the work are the same rate?

(a) 25 days

(b) 24 days
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(c) 21 days
(d) 20 days
(e) 10 days

. A mother is 10 times as old as her daughter. In 6 years’ time she will be 4 time as old as
her daughter. Find the age of the mother.

(a) 25 years

(b) 30 years

(c) 40 years

(d) 45 years \
(e) 48 years Q
. A clock loses 2 1/2 minutes every hour. It was correctly set at 8:00 a OQay. What

was the correct time when the clock showed 1:45 pm on that day?
(a) 1:30 pm

(b) 1:40 pm %0
(c) 1:50 pm

(d) 2:00 pm 0

(e) 2:15 pm Q

. A father is 25 years older than his son. . If th sa@ their ages is 53, find the age of the
son. 6
(a) 14

(b) 28 ®%

o7 Q)

Ee) 22 ’\\
G

. Every year, a school is*i on for a total of 39 weeks. If first term vacation is 3 weeks
and second term v a@ is 3 weeks, how long is the third term vacation?

(a) 10 weeks %

(b) 7 weeks \

(c) 12 weé}ﬁ

(d) 4 weeks

(e) 3 \@{S

runs at 10 m/s and Harmony runs at 9 m/s. the two of them take part in a 100
rs race. When the winner crosses the finish line, how far behind is the other?
(a) 1 metre
(b) 5 metres
(c) 9 metres
(d) 10 metres
(e) 18 metres

. The sum of two numbers is 156. Their difference is 18, find the smaller number.

(a) 84
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10.

1.

12.

13

14.

15.

(b) 69
(c) 120
(d) 57
(e) 40

John and his three sisters shared 1,228 oranges. John has 20 oranges more than each of
his three sisters. What was his share?

(a) 632

(b) 460

(c) 750
0w S

If 10 is multiplied by a number x and the is added to 5, this stater% e written in
algebra as

(a) (10x + 5) EQ

(b) 20 0
(c) 35
(d) 15x 3/, Q

(e) 5x+20 Q
A farmer buys n sheep at Na each and sells t@ Nb each. Which of the following is
his profit in naira?

(e}
(a) an-b Q
({a))]irrll-;l N
() a-b \%

(e) ab - an . AQ

. M pencils cost N@pens cost Ny. What is the cost of 10 pencils and Spens?

(a) N (Mx + Ny)

(b) NS(Mx 1%

(c) N (10MIx )

@M &R {5’!)

OE i)
Q

arles is 0.04m taller than Emeka. If Emaka’s height is 1.48m, what is Charles’ height?
(a) 1. 88m
(b) 1.52m
(c) 1.44m
(d) 1.40 m
(e) 1.42m

Two consecutive whole numbers are such that twice the smaller added to the greater
make a total of 52. Find the smaller number.
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(a) 17
(b) 18
(c) 25
(d) 26
(e) 38

16. Ife is older than Feranmi, Tolu is older that Ife, and Feranmi is older than Fikayo. Who is
the oldest?
(a) Ife

(b) Tolu
(c) Feranmi Q\
(d) Fikayo

(¢) Ayo ()0

17. Tom and Henry share 102 sweets so that Henry has 5 times as 1@\;@ Tom. How many

does Tom gets?

(a) 85 %
(b) 58

(c) 29 QO
(d) 17

() 71 fb’Q

18. In a school, there are twice as many boys @e as girls. If the school population is 540,
how many boys are in the school?
(@) 80 N\

(b) 280 . &
(c) 360 N
(d) 420

(e) 95 . AQ

19. In an examination, a %as to spend x minutes in part A and 25minutes in part B of the
questions. How long.i§ the examination?

(a) x minute
(b) 25x nl%’
"ngsdes

(c) x/
(d) inutes
(e X) minutes

20.\A§zan is four times as old as his son, if the difference between their ages is 21, what is
the son’s age?
(a) 7years
(b) 19years
(c) 2lyears
(d) 9years
(e) 28years
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21. Two taps running at the same rate can fill a tank in 45minutes. How long will it take one
tap to fill the same tank?
(a) 120 minutes
(b) 90 minutes
(c) 80 minutes
(d) 60 minutes
(e) 22 > minutes

22. Adeyemi who is 15 years old is 3 years older than his younger brother Ojo. If Oloyede
their eldest brother is 21 years old, what is the average age of the three brothers
(a) 18 years

(b) 16 years OQ
(c) 15 years QJ
(d) 13 years
(e) 9 years ’\
23. A gardener has 68 bundles of flowers each containing 10 ﬂ@. How many bundles
would he have made if he had put 17 flowers in each bl@?

b 163 @
(c) 25
((Ci) 40 6’6

(e}

(e) 115

assuming the son’s present age x ?
(@) x+6 C.)\
(b) 2x + 6 \\
(©) X+7 R\2
(d) 2x + 13 N\
(e) 5x +4 Q‘Q
25. Twice Biola’;@now is the same as four times her age two years ago. How old is Biola

now? \

(a) 12%ea
(b) ?
(c rs

\Q)f years
(e

4 years

24. If a father is 20years older than his s§wat was the sum of their ages 7 years ago

26. Three bells toll at intervals of 3 minutes, 6 minutes and 8 minute. If they toll together at
12 noon, when will they toll together again?
(a) 12:03 pm
(b) 12:06 pm
(c) 12:08 pm
(d) 12:24 pm
(e) 12:36 pm
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27. The sum of two numbers is 531, one of them is 410. By how much is one greater than
other?
(a) 289
(b) 189
(c) 179
(d) 169
(e) 159

28. A man who is 5 times as old as his son. If the father is presently 50 years old, what will
be age of the son in 5 years’ time?
(a) 5 years

0 &
d) 20
(d) 20 years Q

(e) 25 years §

29. Three years ago a woman was 3 times as old as her dau@. heir total age now is 46
years. How old was the daughter 3 years ago?
(a) 10 years

(b) 11 %
(c) 12 yea}ll:sars bbe
(d) 9 years rb

(e) 15 years @

30. In a village, half the population.ia% up of children, two-fifth are women and the rest
are men. If there are 100 men, @1\)& otal population of the village.

(a) 200

(b) 500 ) AQ’J\
(c) 2000

(d) 1000 Q\

(e) 1500

D
'béj
\¥
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Appendix 11
Teaching Instructional Guides
Experimental Group I (Case-based Teaching Strategy)

Lesson Note 1
School: As Applicable
Subject: Mathematics Q\
Class: Primary 4 Q/Q
Date: As Applicable 6\

Average Age: 9 years %
Population: As Applicable QO

Period: 1

Duration: 35 Minutes b

Topic: Wordg
Instructional Materials: t objects (sweet, bread, bell, flowers etc.)

Behavioral Objectives: &t the end of the lesson, pupils would be able to:

QQ (a) identify the nature of various word problems
@ (b) interpret different types of word problems in Primary

D
&

Entry Behavior: pupils are familiar with basic arithmetic operations

school Mathematics and
(c) solve various word problems involve in Primary school

Mathematics

(addition, subtraction, multiplication and division)

Presentations:
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Content Time Teacher’s Activities Pupils’
Development (Mins) Activities
Step 1 5 The teacher uses familiar real- Pupils
Selection of life scenarios which involve contribute  to
relevant cases mathematical concepts and the real-life
align with the objectives QArhs and
Q) te them to
6 mathematical
% concepts.
Step 2 10 The teacher @(\d}ces the Pupils connect
Introduction the scenario to

case by r?b g the selected

of the cases case the pupils with the
B\%ary background mathematical
’\(.,\\'1 ormation and describing the concepts  and
. $Q problem situation for pupils to state its
\bQ understand scenario and its relevance  to
-@ relevance to the mathematical mathematical
Q/ concepts. concepts.
O\

Q(Btep 3 5 The teacher highlights the Pupils identify
Identification mathematical concepts the key
of key embedded within the case and mathematical
mathematical uses the relevant strategies to concepts  and

concepts solve the problem for the solve the
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pupils.

problem  with

relevant
strategies.
Step 4 5 The teacher assists the pupils Pupils connect
Connection to connect the case and their the case and the
of prior prior knowledge and pQ\
knowledge encourages them to draw on Q) wledge and
their existing understandi@\ tackle the case
mathematical concm% to effectively.
tackle the case ely.
Step S 10 The tea ‘\assesses the Pupils solve the
Assessment pupil éc\erstandmg of the given questions
of x\me-solvmg by giving for assessment
understanding &(. m some questions to solve of
Q using problem-solving skills. understanding.

uestions:

1. Two consecutive whole
numbers are such that
twice the smaller added to
the greater make a total of
52. Find the smaller
number.

2. Ife is older than Feranmi,
Tolu is older that Ife, and
Feranmi is older than
Fikayo. Who is the oldest?

3. Tom and Henry share 102
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7
S

10.

Qo taps running at the

sweets so that Henry has 5
times as many as Tom.
How many does Tom
gets?

In a school, there are twice
as many boys as there as
girls. If the school
population is 540, how
many boys are in the
school?

In an examination, a girl < 0

has to spend x minutes iK

part A and 25minutes Q N

part B of the questio
How long is the

examination?

A man is f&nes as old

as his Qithe difference
bet §bheir ages is 21,
W he son’s age?

same rate can fill a tank in
45minutes. How long will
it take one tap to fill the
same tank?

Adeyemi who is 15 years
old is 3 years older than
his younger brother Ojo. If
oloyede their eldest
brother is 21 years old,
what is the average age of
the three brothers?

A gardener has 68 bundles
of flowers each containing
10 flowers. How many
bundles would he have
made if he had put 17
flowers in each bundle?

If a father is 20years older
than his son. What was the
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sum of their ages 7 years
ago assuming the son’s
present age x years?

11. Twice Biola’s age now is
the same as four times her
age two years ago. How
old is Biola now?
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Appendix 11T
Teaching Instructional Guides
Experimental Group II (Team-based Teaching Strategy)

Lesson Note 2
School: As Applicable
Subject: Mathematics Q\
Class: Primary 4 Q/Q
Date: As Applicable 6\

Average Age: 9 years %
Population: As Applicable QO

Period: 1

Duration: 35 Minutes b

Topic: Wordg
Instructional Materials: t objects (sweet, bread, bell, flowers etc.)

Behavioral Objectives: &t the end of the lesson, pupils would be able to:

QQ (a) identify the nature of various word problems
@ (b) interpret different types of word problems in Primary

D
&

Entry Behavior: pupils are familiar with basic arithmetic operations

school Mathematics and
(c) solve various word problems involve in Primary school

Mathematics

(addition, subtraction, multiplication and division)

Presentations:
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Content Time Teacher’s Activities Pupils’
Development (Mins) Activities
Step 1 5 Teacher divides the class into Pupils move to
Formation of small teams consist of 4 pupils different
teams with  vary abilities and groups.
backgrounds to foster Q
collaboration and peer QJO
learning. 6\
N\
Step 2 5 Teacher assigns thew&of Pupils assume
Assigning of leader, recordQQ keeper different roles
roles and prese@o each team as agreed by
mem@nd asks them to members.
}\&these roles periodically
’\(._)\ to’ ensure that all pupils have
. $Q opportunities to contribute and
\bQ develop different skills.
Ste @ 5 Teacher presents a challenging Pupils engage
In&gdon word problem to the class with the
Q%f word which  align  with  the challenging
problems mathematical concepts and word problem

provides sufficient context to
facilitate understanding and

engagement.

and provide
solution to the

problem.
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Step 4 10 Teacher encourages the teams Pupils analyse
Collaboration to work together by allowing the word
of problem the pupils to take ownership of problem,
solving the problem-solving process identify
and devise strategies to solve relevant
it. iQm*tion
QJQ devise
6\ strategies  for
% solving it.
Step 5 10 The teacher es the Pupils solve the
Assessment pupils’ u@nding of the given questions
of probl%@ving by giving for assessment
understanding km some questions to solve of
_)\\ﬁling problem-solving skills. understanding.

Questions:

1. Two consecutive whole
numbers are such that
twice the smaller added to
the greater make a total of
52. Find the smaller
number.

2. Ife is older than Feranmi,
Tolu is older that Ife, and
Feranmi is older than
Fikayo. Who is the oldest?

3. Tom and Henry share 102
sweets so that Henry has 5

times as many as Tom.
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7. T s running at the
@ rate can fill a tank in
minutes. How long will

Q

8.

10.

How many does Tom
gets?

In a school, there are twice
as many boys as there as
girls. If the school
population is 540, how
many boys are in the
school?

In an examination, a girl
has to spend x minutes in
part A and 25minutes in
part B of the questions. «

How long is the
examination?

A man is four as old
as his son, i ference
between theiages is 21,

wha&b@on’s age?

it take one tap to fill the
same tank?

Adeyemi who is 15 years
old is 3 years older than
his younger brother Ojo. If
oloyede their eldest
brother is 21 years old,
what is the average age of
the three brothers?

A gardener has 68 bundles
of flowers each containing
10 flowers. How many
bundles would he have
made if he had put 17
flowers in each bundle?

If a father is 20years older
than his son. What was the
sum of their ages 7 years

ago assuming the son’s
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present age x years?

11. Twice Biola’s age now is
the same as four times her
age two years ago. How

old is Biola now?




Appendix IV
Teaching Instructional Guides
Control Group III (Traditional Teaching Strategy)

Lesson Note 3
School: As Applicable
Subject: Mathematics Q\
Class: Primary 4 Q/Q
Date: As Applicable 6\

Average Age: 9 years %
Population: As Applicable QO

Period: 1

Duration: 35 Minutes b

Topic: Wordg
Instructional Materials: t objects (sweet, bread, bell, flowers etc.)

Behavioral Objectives: &t the end of the lesson, pupils would be able to:

QQ (a) identify the nature of various word problems
@ (b) interpret different types of word problems in Primary

D
&

Entry Behavior: pupils are familiar with basic arithmetic operations

school Mathematics and
(c) solve various word problems involve in Primary school

Mathematics

(addition, subtraction, multiplication and division)

Presentations:
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Content Time Teacher’s Activities Pupils’
Development (Mins) Activities
Step 1 5 Teacher introduces the topic Pupils  apply
Introduction of word problems and its mathematical
relevance to everyday life by concepts in
emphasising the importance of s@x word
applying mathematical @blems.
concepts to solve real-v@s
problems. %
Step 2 5 Teacher prese@c*\{eries of Pupils learn
Presentation word probg% to the class some given
of word startiﬂb%u simpler examples word problems
problems }\ngenerally increasing in questions.
(,\\'%mplexity.
PP
Step 3 . \A&J Teacher teaches the pupils Pupils translate
Explanation \bQ various common problem- word into
of probl{& solving strategies by mathematical
&gﬁé identifying key information expressions or
Qrérategies translating words into equations and
\/ mathematical expressions or solve them
equations, choosing correctly.
appropriate  operations and
checking solutions for
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reasonableness.

Step 4 5 Teacher allows the pupils to Pupils solve a
Independent work independently to solve a set of word
practice set of word problems which problems
provide opportunities for them independently.
to apply the problem-solving Q
strategies they have learned. QJO
A
Step 5 10 The teacher assesses @‘\ Pupils solve the
Assessment pupils’ understanding%!he given questions
of problem-solvi giving for assessment
understanding them som;d@stions to solve of
using em-solving skills. understanding.

_;\\' estions:

O

1. Two consecutive whole
numbers are such that
twice the smaller added to
the greater make a total of
52. Find the smaller
number.

2. Ife is older than Feranmi,
Tolu is older that Ife, and
Feranmi is older than
Fikayo. Who is the oldest?

3. Tom and Henry share 102
sweets so that Henry has 5
times as many as Tom.
How many does Tom
gets?

4. In aschool, there are twice
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&eyemi who is 15 years

10.

1.

. A gardener has 68 bundles

as many boys as there as
girls. If the school
population is 540, how
many boys are in the
school?

In an examination, a girl
has to spend x minutes in
part A and 25minutes in
part B of the questions.
How long is the
examination?

A man is four times as OK Q/

as his son, if the differ
between their ages i
what is the son’s a

Two taps idg-at the
same rate ca ] a tank in

45min QHOW long will
it ta %tap to fill the

S nk?

old is 3 years older than
his younger brother Ojo. if
Oloyede their eldest
brother is 21 years old,
what is the average age of
the three brothers?

of flowers each containing
10 flowers. How many
bundles would he have
made if he had put 17
flowers in each bundle?

If a father is 20years older
than his son. What was the
sum of their ages 7 years
ago assuming the son’s
present age x years?

Twice Biola’s age now is
the same as four times her
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