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The study aimed to explore the art of  pedagogy in teaching linear programming to support 
novice performance. The study was qualitative in nature and hermeneutic phenomenological 
design guided the study. The study had 16 participants who were selected through 
homogenous purposive sampling. Data was produced through semi-structured interviews 
and focus group discussion schedules. Then generated data was thematically analysed. 
Findings of  the study were that Comprehensive Pedagogy has been essential to secondary 
school students’ academic achievement and advancement. Comprehensive pedagogy is 
typically demonstrated by the teaching strategies used to improve learning and the resources 
used in the teaching/learning process. However, most teachers were not employing 
appropriate methods in teaching linear programming hence poor pupils performance. 
Freeman et al. (2014) supports the use of  group work in the teaching/learning process 
since it encourages students’ social inclusion. Make use of  interactive techniques such as 
problem-solving workshops, case studies, and group discussions. Participation is encouraged 
and newcomers can apply LP ideas realistically with the aid of  interactive learning. On 
approaches to problem-solving, offer constructive criticism. Beginners should apply LP 
techniques with plenty of  possibilities to practice on a regular basis.
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INTRODUCTION
The purpose of  this study is to critically explore the art 
of  pedagogy in teaching linear programming to support 
novice performance at Munkuye secondary school in 
Nkeyema District using hermeneutics phenomenology 
approach. I assert that the adequate information of  
LP as part of  the pedagogical frame work significantly 
contributes to improved learner performance. This study 
offers appropriate pedagogic strategies employed in 
teaching L.P based on available educational references. 
Teaching methods and concepts are based on both artistic 
and scientific principles. In order to stimulate learning 
environment, teachers employ art. Therefore, the study 
of  instruction and how pupils are taught material is 
known as pedagogy. The creation aids in the knowledge 
acquisition of  students. Howard (2021) applied the idea 
that pedagogy is similar to learning and teaching as an 
artistic endeavor.
To put it simply, pedagogy is how educators teach linear 
programming theoretically and practically (Howard 
Gardner, 2021). In discourse, the term “pedagogy” has 
come to refer to instructional practices alone (Pritchard 
& Woollard, 2010). Teaching, then, is the process of  
learning by experimentation and many approaches. Since 
science and art are fields that are always changing, the 
term “pedagogy in education” is now used frequently.

The Value of  Pedagogy in Instruction
Pedagogy has the capacity to fundamentally change the 
rules in the sphere of  education. The tools and high-

level efforts needed to give pupils the fortitude to face 
the future can be found in a variety of  pedagogies. One 
benefit of  pedagogy learning is that it enhances education 
and boosts student performance, which benefits both 
teachers and learners.
Students find it difficult to comprehend the ideas of  
linear programming. To help in idea explanation, the 
instructor may use a strategy that considers the student’s 
developmental stage. Moreover, in the event that the 
initial pedagogy fails, a teacher may try a second one 
(Shumba, 1988).

Context
The Greek terms “agogos” (leader) and “paidos” (child) 
are the origin of  the English word “pedagogy.” Thus, 
pedagogy is the study of  instruction and how students 
are taught stuff. It facilitates students’ acquisition of  
knowledge. The notion that pedagogy is comparable to 
learning and teaching as an artistic endeavor was put into 
practice by Howard (2021). 
Both artistic and scientific elements serve as the 
foundation for teaching concepts and processes. 
Teachers use art to inspire pupils in an engaging learning 
environment. Children pick up a variety of  language and 
critical thinking abilities in school. Teaching is an art, it 
instructs students and teachers must use the right tools 
and strategies. 
Peyser (2006) defines pedagogy as the art or science 
of  teaching and educational techniques. Teachers’ 
philosophies influence pedagogy. To assist students 
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learn more effectively and develop higher-order thinking 
skills, well-thought-out pedagogy is required. The term 
“instrumental knowledge of  pedagogy” is used to lead to 
scientific study. 
Pedagogy has the capacity to fundamentally change the 
rules in the sphere of  education.  One benefit of  pedagogy 
learning is that it enhances education and boosts student 
performance, which benefits both teachers and learners. 
A student-centered approach can raise the standard 
of  instruction. It is possible for students to take full 
responsibility for their education. Moreover, according to 
Pedaste et al. (2015), pupils can grasp complex academic 
ideas at their individual speed.

Statement of  the Problem
Mathematical educators have put a lot of  effort into 
identifying the primary causes of  secondary school 
pupils’ poor linear programming ability. Substandard 
rates of  success in linear programming remain a concern 
despite all these admirable attempts. Pedagogy help 
students improve their linear programming skills. We do 
not, however, know if  students’ actual experiences with 
linear programming were consistent with educational 
instruction. This formed the foundation for the current 
study’s hypothesis.

Purpose of  the Study
The study’s goal was to explore the art of  pedagogy 
in Munkuye Secondary School’s linear programming 
instruction in order to enhance novice performance.

Research Objectives
The research objectives are: 

i. Explore Exploring the art of  pedagogy in teaching 
linear programming to support novice performance. 

ii. Describe appropriate pedagogic strategies to employ 
in teaching L.P to support novice performance.

Significant of  the Study
More study data may be able to assist instructors in 
refining their methods for teaching linear programming. 
The study’s findings may be useful in developing inclusive 
education policy for educational institutions and the 
ministry of  education. The study is significant for 
educators, students, and the country at large since it has the 
potential to improve comprehension and boost academic 
accomplishment. Since economists and businesses add 
value to the nation, the data in this study might also be 
useful to them in their daily business dealings.

METHODOLOGY
Research Design
The study explored students’ lived experiences with 
their academic performance in linear programming 
using a hermeneutic phenomenology design. The study 
was qualitative in character, using methodologies and 
techniques of  qualitative research under the given 
approach. This is due to its strict adherence to specific 

methods, like data analysis techniques and sample 
protocols (Mulenga, 2015). 
Additionally qualitative in nature, the study sought 
to evaluate people’s statements in order to look for 
supporting information, validate interpretations, and 
gauge the data’s internal consistency (White, 2018). 
Furthermore, the research was qualitative in nature as it 
sought to offer a comprehensive comprehension of  the 
low mathematics performance among senior secondary 
school students in a specific district (Harrison, et al., 
2017). Thus, examine participant perspectives regarding 
the causes of  low math learner performance.

Research Site
The current study was conducted at Munkuye secondary 
school in Nkeyema district of  western province of  
Zambia. 

Target Population, Sample Size and Sampling 
Procedure
Study Population
The target population of  the study was grade twelve 
pupils who were at Munkuye secondary school in 2023. 

Sample Size
The study had 16 participants comprising 9 females and 
7 males. 

Sampling Procedure
The researcher used a homogenous purposive sample 
technique to choose study participants who could provide 
in-depth knowledge about the issue. According to 
Denzin and Lincoln (2017), this meant that participants 
in purposive sampling were selected based on their 
familiarity with the requested information. 
Put differently, purposive sampling allows the researcher 
to use their judgment to choose the best volunteers 
to meet the study’s goals and provide answers to the 
research questions. According to Makondo & Makondo 
(2020), the purpose was to choose participants who will 
enable the researcher to gain phenomenon, rather than 
extrapolating findings to a broader population.

Research Instrument, Data Generation and Analysis 
Procedure
Research Instruments
The instruments utilized to collect data from participants 
were semi-structured interview guides and focus group 
discussion guides, which encourage interaction and 
dialogue with the participants (Wahyumi, 2012). The study 
findings are more credible when a range of  techniques are 
used, as multiple points of  view are used to collaborate 
and triangulate the facts.

In-depth Interviews
Extensive interviews were conducted with the intended 
audience. One-on-one interviews with participants were 
conducted while the researcher took notes. To obtain 
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insightful information on the research issue, in-depth 
interviews were employed. The use of  this instrument 
has several benefits. Among benefits are the following: 
in-depth interviews improved secrecy and privacy; 
participants had the opportunity to ask questions when 
they were unclear and the researcher had the opportunity 
to clarify; and the researcher was able to gather a wealth 
of  insightful information. 

Focus Group Discussions
Participants in the focus group talks were divided into 
groups of  five. Focus group talks promote dialogue 
and mutual understanding, particularly when tackling 
challenging topics. It makes it possible to examine both 
the parallels and contrasts in experiences and ways of  
thinking (Lewis, 2010). This promotes shared perspectives 
and comprehension. 
According to Moyle (2013), focus group conversations 
also have the advantage of  allowing the researcher to 
listen to the participants, which empowers them in 
and of  itself. In order to allow participants to go into 
further detail about topics that came up in the one-on-
one conversations, the researcher played a moderate role. 
The instruments utilized to collect data from participants 
encouraged communication and interaction with the 
participants (Wahyumi, 2012).

Data Analysis
Given that the study was entirely qualitative, themes 
were developed by grouping participant ideas that were 
comparable (Mufalo and Kabeta, 2019). The generated 
data was therefore subjected to a thematic analysis. 

Ethical Considerations
In order to maintain their anonymity, the participants 
gave the researcher their consent. All participants were 
also given the assurance that the information collected 
would be handled strictly, with the utmost confidentiality, 
and used only for that reason. This was made possible by 
adhering to the ethical standards put forth by Kimmel 
(2014), which include obtaining ethical clearance, getting 
participants’ agreement, ensuring their anonymity, and 
assigning them pseudonyms. As previously mentioned, 
Kimmel’s (2014) highlighted ethical norms were fully 
taken into account.  

Study Findings and Discussion
The study revealed that pupils’ performance in linear 
programming was poor due to the methods teachers 
use. The revelations were established after sixteen (16) 
participants were interviewed to describe appropriate 
pedagogic strategies to employ in teaching L.P to support 
novice performance. As a result, eight (8) students claimed 
that linear programming was taught incorrectly, five (5) 
thought it was taught fairly, and three (3) said it was taught 
properly. This indicates that the pedagogic strategies used 
in teaching L.P to support novice performance in linear 
programming were not appropriate. 

An engaged, immersive, self-paced learning environment 
is facilitated by the use of  pedagogy in instruction. 
However, it is only feasible when a progressive learning 
environment is constructed using the fundamentals 
of  pedagogy. Teachers can engage students’ interests 
and establish a forward-thinking learning environment 
through the use of  pedagogy. By employing several 
instructional techniques, educators can assist learners in 
progressing at their own rate. However, in order to fully 
utilize pedagogy in the classroom, educators must employ 
creative approaches.
It is cardinal to indicate that appropriate pedagogic 
strategies in teaching L.P can support novice performance 
in linear programming. This is because high quality 
teaching rests on teachers pedagogic. Teachers should 
understanding the subjects they are teaching by knowing 
the structure and sequencing of  concepts, developing 
factual knowledge essential to each subject and guiding 
their pupils into the different ways of  knowing. It is also 
clear that when there is   lack of  appropriate pedagogy 
in teaching, pupil’s examination results are at risk. By 
using Step-by-Step Problem Solving, LP issues can be 
divided into more manageable phases. Starting with 
simple examples and gradually introduce complexity 
(Taha, 2016).Thus, the issue of  appropriate pedagogy 
by the teacher benefit the pupil and can enhance good 
performance, especially linear programming. Consistent 
with these statements Fletcher, (2018) issue that students 
have when learning linear programming teachers who 
lack creativity and understanding in the techniques they 
employ, results in subpar exam performance.
Teachers’ pedagogy was the theme that emerged during 
the discussions with participants. 
Nama indicated in transcribed verbatim: 
“Teachers who had appropriate pedagogy explained to 
pupils well and pupils got the concept without difficulties. 
The teacher who taught suitably made pupils to have an 
interest in the topic thereby inspiring the pupils to work 
extremely hard (Nama, 10 .11. 2023).
According to Mwambazi et al. (2022), learner involvement 
is essential to solving the issue of  subpar academic 
performance in linear programming. Active participation 
is the appropriate approach instead of  seeing them as just 
passengers (Wang et al., 2015).
Similar opinions were expressed by Mono, who claimed 
that meaningful learning is possible when pedagogy is 
prioritized. 
“Where children understand the explanation of  the topic, 
pupils tend to do better because they have understood 
and this produces a real desire for learning that should be 
at the heart of  any school’s provision and needs proper 
teaching methods  (Mono,10 .11, 2023).
All the Sixteen (16) participants revealed that Learner-
centred teaching was the best teaching methodology that 
foster learning and enhance performance (Mtitu, 2014). 
Pupils who focus on what they are taught tend to do better 
and score more marks. This can only be done if  teachers 
increase their efficiency and effectiveness in teaching. 
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Wize commented that: 
“I did not understand linear programming concept 
because I could understand the way the teacher was 
explaining the topic. I just learn because I had to. It did 
not understand the topic; I had a lot of  challenges in 
trying to understand. This was because my teacher failed 
to teach to help me understand” (Wize, 18.11. 2023).
By encouraging students to think critically and pay 
attention during lessons, student-centered techniques 
improve successful teaching. This method works well in 
the 21st-century learning environment, which demands 
more creative and interesting pedagogical approaches 
that improve conceptual retention, are learner-centered, 
and support better learning for students in the present 
(Mtitu,2014). 
Yet Mungo stated that: 
“I did not understand anything in linear programming 
because the teacher was struggling in teaching the topic. 
I recall the teacher telling the class that don’t waste time 
answering any question on linear programming. This was 
so because, teachers lacked appropriate teaching approach 
(Mungo, 25.11. 2023). 
Ansah et al. (2020) discovered that subject-matter 
expertise of  teachers has a major impact in their study.
Another theme   that emerged was pupils’ confidence.
Taze commented that: 
“Pupils lost confidence in teachers because they appeared 
to have no content. They were failing to help us understand 
questions better and apply the concept correctly as they 
were unable of  employing a variety of  strategies to retain 
high performance and good mark” (Taze, 22 .11, 2023).
The above assertion collaborates with Watson (2016) 
who said that an effective teacher ought to have Facts and 
skills. The skillset comprised computing and numerical 
abilities; conceptual structures, which were intricately, 
linked knowledge bases; and general strategies, which are 
protocols that direct the selection of  skills.
Further, Yote stated that: 
“I had difficulties in following what my teacher was 
teaching as the lessons were not Interactive hence failing 
to understand the concepts. There was no student 
participation through discussions and problem-solving 
exercises. Majority of  the pupils in class listened to 
teacher talking (Yote, 17.11. 2023). 
Similar observations were made by SMASSE (2018), 
who noted that some math teachers continued to teach 
through lectures and that students were given tightly 
constructed sentences that they had to learn by heart and 
repeat back to the teacher when asked.
Another theme that emerged from the findings was, 
Pedagogy for Teaching in the Classroom was not suitable. 
Further, Masisi stated that: 
“I had difficulties in understanding what my teacher 
was trying to teach as most of  learners were lost in the 
process. The lesson was boring to follow. I left the class 
without getting anything. Majority of  the pupils in class 
listened to teacher talking (Masisi, 19.11. 2023). 
These have an impact on students since they will be less 

adept at addressing problems (Kamatchi & Stanly 2021). 
All the Sixteen (16) participants revealed that Pedagogy 
for teaching and learning in the classroom involves teacher 
centred, an approach most teachers used to facilitate 
learning. Using the effective pedagogical strategies in the 
classroom, teacher can assist students in achieving the 
learning objectives. By employing this tactic, students 
can collaborate, think, pair, and share-leveraging their 
combined knowledge and abilities to complete learning 
objectives (Puteri, 2018). 
Teaching linear programming can be approached in 
various ways to ensure students understand the concepts 
effectively.  This can only be done if  teachers increase 
their efficiency and effectiveness in teaching. 
Sima stated that: 
“I did not understand anything. This was as a result of  
efficiency and effective teaching by my teacher. Some 
pupils showed greater enthusiasm as they value the 
topic more and studied hard in order to deepen their 
knowledge” (Sima, 30.11. 2023). 
The aforementioned results are consistent with the 
assertion made by (Gunduz, 2015) that learners who 
actively participate in the process generate their own 
meaning and understanding of  the subject matter. 
Students should actively build their knowledge and 
comprehension from their experiences. Instructors 
should facilitate learning by encouraging exploration, 
problem-solving, and hands-on activities (Vygotsky, 
1978). 

Appropriate Pedagogic Strategies to Employ in 
Teaching L.P to Support Novice Performance
A 2014 study by Njoroge on teaching strategies in 
secondary schools states that there has long been debate 
about the most effective ways to teach and understand 
math and science. The teaching approach and style were 
the main topics of  discussion. One specific method that 
made some students hate the subject was instruction, 
which keeps them from enjoying their lessons and from 
benefiting from learning what they know on their own.
Moreover, the teacher-centered techniques of  instruction 
that are commonly used are not innovative or enthusiastic 
to help students acquire the skills and knowledge that 
they need. Thus, linear programming performance in 
secondary schools is deficient (Shikuku, 2015).  
Linear programming may not be a challenging topic if  
teachers can employ workable method that can provide 
meaningful learning opportunities for pupils to develop 
understanding of  the topic through discovery. Teaching 
linear programming (LP) effectively to novices requires 
employing pedagogic strategies that are clear, engaging, 
and practical. 

Conceptual Clarity Through Visual Aids
Teachers should use visual aids, such as graphs, charts, 
and diagrams, to explain the fundamental concepts of  LP. 
Visual representations can enhance understanding and 
retention (Hillier & Lieberman, 2014). 
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Conceptual clarity through visual aids enhances 
performance across various fields, including education, 
business, and communication. It can contribute to 
improved performance as it improves Comprehension 
and Retention. Visual aids help in simplifying complex 
concepts, and remember (Mayer and Anderson 1992).

Facilitates learning and Understanding
Visual aids, such as diagrams, charts, and info graphics, 
facilitate active learning. According to Sundarararajan 
(2012), they captivate students by exhibiting material in a 
more charming and comprehensible.

Increased Engagement
Visual aids capture attention and maintain engagement. 
In educational contexts, research by Schwartz et al. (2009) 
highlights that visual aids stimulate interest and help 
maintain focus during learning.

Encourage Critical Thinking
Encourage novices to be creative when approaching 
LP problems. Foster a problem-solving mind-set 
that involves exploring multiple solution paths. The 
effectiveness of  these strategies may vary based on the 
learners’ backgrounds, interests, and prior knowledge. 
It’s essential to adapt and refine these strategies based 
on the specific needs of  the novice learners (Hillier & 
Lieberman, 2014).

Constructivism
Certainly! Pedagogy for teaching involves various 
strategies, approaches, and methods that educators use to 
facilitate effective learning.
Constructivism theory places a strong emphasis on 
how students actively create their knowledge and 
understanding from their experiences. Educators facilitate 
learning by encouraging exploration, problem-solving, 
and hands-on activities (Vygotsky, 1978). Learners create 
their own meaning from the material, (Gunduz, 2015). 
Active participation is the appropriate approach instead 
of  seeing them as just passengers (Wang et al., 2015).
In a similar vein, a social constructivist perspective on 
education sees teamwork as a novel approach to teaching 
and learning for both instructors and students (Roya 
et al., 2015). According to social constructivist theory, 
social input has cognitive development. It highlights how 
knowledge is jointly produced and formed (Eggen & 
Kauchak, 2013). 

Collaborative Learning
This approach involves students working together in 
groups to achieve learning goals. It fosters teamwork, 
communication skills, and peer learning (Bruffee, 1999). 
Multiple learners work together, like in small group 
instruction, and they all contribute and help each other 
learn (Laal & Laal, 2012). Groups of  students collaborate 
to solve problems, finish tasks, or produce products as 
part of  the educational strategy known as collaborative 

learning (Laal & Laal, 2012). This kind of  collaboration 
among learners provides valuable opportunities for 
individual learners especially those who may be lacking to 
learn to improve their quality of  knowledge which in turn 
is likely to impact positively on the academic performance 
(Smith & Johnson, 2018). 

Inquiry Based Learning
Inquiry-Based Learning investigates, and seeks answers. It 
promotes critical thinking, problem-solving, and curiosity 
(National Research Council, 2000). Students address 
real-world problems, like in project-based learning, by 
asking questions and doing further research (Tsafe, 2013).  
According to Ball (2003) a teacher possessing strong 
mathematical pedagogical topic expertise can simplify 
mathematical concepts into less formal, abstract forms, 
making them understandable to pupils with varying 
cognitive abilities. By doing this, curiosity is piqued, 
causing students to appreciate the material that is being 
provided to them. Additionally, because they are drawn in 
by the presentation, this may cause an attitude shift.
Hurrel (2013) further argued that in order for society 
to demand effective learning, quality instruction is both 
necessary and unavoidable. Lee et al. (2019) assert that 
teachers possess outstanding pedagogical topic knowledge 
if  they are able to instruct the lessons effectively. It is 
required of  teachers to exhibit their understanding of  this 
subject. 
Constant and frequent feedback and remediation from 
the professors is also crucial. Math performance is 
inevitably improved when students receive feedback and 
remediation. Remediation helps students make up any 
inadequacies so they can compete on an equal footing 
with other students. Instructors that employ interactive 
techniques get their students to participate actively. It has 
been demonstrated that project work, group projects, 
and discovery approaches are successful ways to teach 
and learn mathematics. When humor is used as a teaching 
approach, students perform better because the instruction 
is engaging and pleasant (Ngussa and Mbuta, 2017). 
In contrast, Kolb (2014) discovered that students who 
were taught a problem-solving technique outperformed 
those who were taught a standard approach in linear 
programming. Students were introduced to autonomous 
problem-solving strategies with the teacher serving as a 
facilitator. Learner-centered teaching is what this sounds 
a lot like (Mtitu, 2017). Similarly, a study on creativity and 
problem-solving skills among higher secondary students 
was carried out by Kumar, M. (2020). The study’s 
conclusions showed that higher secondary pupils have a 
high degree of  problem-solving proficiency.
In 2021, Sathishkumar & Prema conducted a study titled 
“Problem Solving Ability and Academic Achievement on 
Mathematics among IX Standard Students”. According 
to the study’s findings, girls and kids from rural regions 
were better at addressing problems. It was also found that 
students in government schools have lower problem-
solving skills. These previously mentioned research show 
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that an individual’s capacity for problem-solving varies 
depending on their upbringing. The ability of  teenagers 
at different times to solve problems is resolute by the 
facilities that are available to them. Offering of  various 
pedagogical theories and methods that educators can 
utilize in their teaching practices. Pedagogy evolves, and 
new research continually contributes to refining these 
approaches.
Nonetheless, studies reveal that guided discovery, 
exposition, question-and-answer sessions, and group 
projects are the most often employed instructional 
strategies.

CONCLUSION
Incorrect delivery strategies for the lesson are the cause 
of  students’ subpar performance. Poor results are a 
result of  most students not participating in the lesson’s 
delivery. Consequently, educators must meet the needs of  
each student and ensure that none are left behind. It is 
important to promote group collaboration in adaptable 
thought processes and applications.
Ajogbeje and Alonge (2012) assert that teacher competency 
is essential, stating that educators must exhibit proficiency 
in all subject areas’ pedagogical content understanding. In 
agreement with Ajogbeje and Alonge, Lee et al. (2019) 
assert that Teacher Pedagogy Content Knowledge is 
fundamental since it focuses on how the teacher presents 
their teachings. Facilitators possess outstanding Pedagogy 
Content Knowledge if  they are able to engage learners 
with their lectures.
It is imperative to stress the critical significance that 
pedagogy plays. It was also found that the student teachers 
lacked instructional style, linear programming teaching 
skills, and subject-matter experience. Teachers were not 
using creative teaching strategies to encourage learning 
linear programming. In particular, using pertinent word 
problems and incorporating hands-on experiments into 
math lessons can improve student performance and 
learning. Suitable approaches must be used.

RECOMMENDATIONS
Based on the research findings therefore, the study 
recommended the following: 

i. In order to improve successful delivery, teachers 
should use proper teaching techniques, particularly for 
learner-centered activities where students have a key role. 
This should also include the materials and strategies for 
pupils to understand better (Kaabo, 2019). 

ii. To enhance performance, the government, should 
hire content-based, trained math teachers.

iii. To overcome pupils’ fear of  mathematics, teachers 
should encourage them and help them develop a positive 
attitude toward the subject.

iv In order to facilitate the shift from tangible to 
abstract mathematics, teachers should employ both 
virtual and concrete manipulatives in their lesson plans. 
Mathematics instruction can benefit from both tangible 
and digital manipulatives.

v. The mathematics curriculum has to be revised by the 
CDC (2013) to make it more manageable.

vi. In order for instructors to exchange current teaching 
ideas, the district should arrange staff  development 
workshops at the regional, district, cluster, and school 
levels through the province and district

REFERENCES
Abrami, P. C., Bernard, R. M., Borokhovski, E., 

Waddington, D. I., Wade, C. A., & Persson, T. (2015). 
Strategies for teaching students to think critically: A 
meta-analysis. Review of  Educational Research, 85(2), 
275-314.

Ajogbeje, J. &Alonge, F. (2012). Effect of  Feedback and 
Remediation on Students’ Achievement in Junior 
Secondary School Mathematics. International Education 
Studies, 5(5). 

Ansah, J. K., Mensah, N., & Wilmot, E. M. (2020). 
Influence of  subject matter knowledge on students’ 
elective mathematics performance in senior high 
schools in Ghana: Does teaching experience matter? 
American Journal of  Education and Learning, 5(1), 87-95. 

Ball, D. L. (2003). Mathematical proficiency for all students 
towards a strategic research and development program 
in Mathematics Education. RAND Mathematics 
study panel. Santa Monica, CA.

Bruffee, K. A. (1999). Collaborative Learning: Higher 
Education, Interdependence, and the Authority of  
Knowledge. Johns Hopkins University Press.

Chrispine Mulenga Mwambazi et al. (2022) “Lived 
Experiences of  Former Nkeyema Secondary School 
Pupils on their Academic Performance in Linear 
Programming: a Hermeneutics Phenomenology 
Approach” International Journal of  Humanities Social 
Sciences and Education (IJHSSE), 9(2), 2022, 58-66. 
https://doi.org/10.20431/2349- 0381.0902007.

Curriculum Development Centre (2013). O level 
Mathematics Syllabus Grades 10 to12), Lusaka. 
Zambia.

Denzin, N. K., & Lincoln, Y. S. (2017). The SAGE 
Handbook of  Qualitative Research. Thousand Oaks: 
SAGE. 

Eggen, P, & Kauchak, D. (2013). Educational Psychology: 
Windows on classrooms. (9th ed) Upper saddle river, NJ: 
Pearson Education, Inc.

Fletcher, J. (2018). Performance in Mathematics and 
Science in basic schools in Ghana. Academic Discourse: 
An International Journal, 10(1), 1-18.

Freeman, S. et al. (2014). Active learning increases 
student performance in science, engineering, and 
mathematics.

Gunduz, Nuket & Hürsen, Çiğdem. (2015). 
Constructivism in Teaching and Learning; Content 
Analysis Evaluation. Procedia-Social and Behavioral 
Sciences. 191. 526-533. https://doi.org/10.1016/j.
sbspro.2015.04.640.

Hannafin, M. J., Hill, J. R., Land, S. M., & Lee, E. (2006). 
Student-centered, open learning environments: Research, theory, 



Pa
ge

 
14

https://journals.e-palli.com/home/index.php/ajlsi

Am. J. Life Sci. Innov. 3(1) 8-15, 2024

and practice. In R. K. Sawyer (Ed.), The Cambridge.
Harrison, H., Birks, M., Franklin, R., & Mills, J. (2017). 

Case study research: Foundations and methodological 
orientations. Forum: Qualitative Social Research, 18(1). 
https://doi.org/10.17169/fqs-18.1.2655 

Hillier, F. S., & Lieberman, G. J. (2014). Introduction to 
Operations Research.

Howard Gardener (2021), Pedagogy in Education, for 
Center Innovative Teaching and Learning, https://
www.niu.edu/citl/resources/guides/instructional-
guide/gardners-theory-of-multiple-intelligences.shtml

Hurrel, D. P. (2013). What Teachers Need to Know to Teach 
Mathematics: An argument for a reconceptualised 
model. Australian Journal of  Teacher Education, 38(11). 
http://dx.doi.org/10.14221/ajte.2013v38n 11.3. 

Kaabo, E. (2019). Teachers’ Strategies in the teaching of  
Linear Programming in Selected Secondary Schools 
in Monze district – Zambia (Dissertation, The 
University of  Zambia Lusaka.

Kamatchi, V & Leo Stanly Dr. S.  (2021). A study on 
Problem Solving Ability of  Higher Secondary School 
Students in Puducherry region. Turkish Online Journal 
of  Qualitative Enquiry, 12(9) . As retrieved from 
https://www.tojqi.net/index.php/journal/article/
view/7176/5106 on 04/01/2022.

Kimmel J. A. (2014). Ethical Issues in Behavioral Research: 
Basic and Applied Perspectives. India: Blackwell.

 Kolb, D. A. (2014). Experiential Learning: Experience as 
the Source of  Learning and Development. Pearson 
Education.

Kumar, M. (2020). “A Study of  Problem Solving Ability 
and Creativity among the Higher Secondary Students.” 
Shanlax International Journal of  Education, 8(2), 30–34. 
As retrieved from https://files.eric.ed.gov/fulltext/
EJ1256061.pdf  on 03/01/2022.

Laal, Marjan& Laal, Mozhgan. (2012). Collaborative learning: 
What is it? Procedia -Social and Behavioral Sciences. 
https://doi.org/10.1016/j.sbspro.2011.12.092.

Lee, Y., Bicer, A., Kwon, H., & Capraro, R. M. (2019). Pre-
service teachers’ preparedness for problem posing: 
Pedagogical content knowledge and subject matter 
knowledge. Electronic International Journal of  Education, 
Arts, and Science, 5(10), 13-30.

Lewis, M. (2010). Focus group interviews in qualitative 
research: A review of  the literature. 2020http://
www2. fhs.usvd .edu .au/arow/arer/pdf%20
eReport%20version / 002.pdf  Lusaka.

Makondo, P. V., & Makondo, D. (2020). Causes of  Poor 
Academic Performance in Mathematics at Ordinary 
Level: A Case of  Mavuzani High School, Zimbabwe. 
International Journal of  Humanities and Social Science 
Invention (IJHSSI), 9(6), 10-18. 

Mayer, R. E., & Anderson, R. B. (1992). The instructive 
animation: Helping students build connections 
between words and pictures in multimedia learning. 
Journal of  Educational Psychology, 84(4), 444–452.

McCandless, D. (2009). The beauty of  data visualization. 
TED Talk. Retrieved from https://www.ted.com/

talks/david_mccandless_the_beauty_of_data_
visualization

Moyle, K. (2013). Focus groups in educational research: 
using ICT to assist in meaningful data collection. 
http://www.aare.edu.au/Q6pap/moy06634.pdf  

Mtitu, E. A. (2014). Learner-centred teaching in Tanzania: 
Geography teachers’ perceptions and experiences. 
[Unpublished doctoral thesis] Victoria University of  
Wellington. 

Mufalo, S. M. & Kabeta, R. M. (2019). Challenges of  
School Re-Entry among Learner Mothers and 
Mitigation Strategies Instituted by Stakeholders in 
Schools in Masaiti District. International Journal of  
Humanities Social Sciences and Education, 6(9), 73-82. 

Mulenga, I. M. (2015). English Language Teacher 
Education Curriculum Designing: A Mixed Methods 
Analysis of  the Programme at the University of  
Zambia. PhD Thesis. The University of  Zambia. 

Nakhanu, B., Shikuku, & Wasike. (2015). Problem based 
learning and its effect on Kenyan Secondary School 
students learning outcomes in linear programming. 
Point Journal of  Educational Research and Behavioural 
Sciences, 1(2), 001- 008.

National Research Council. (2000). How People Learn: 
Brain, Mind, Experience, and School. National 
Academies Press.

Ngussa, B. M., & Mbuti, E. E. (2017). The Influence 
of  Humour on Learners’ Attitude and Mathematics 
Achievement: A Case of  Secondary Schools in 
Arusha City, Tanzania. Journal of  Educational Research, 
2(3), 170-777. 

Njoroge, K. N.( 2014). Maths Still a Hard Nut to Crack. 
In East Africa Standard, 6.

Pedaste, Margus el,tal. (2015). Phases of  inquiry-based 
learning: Definitions and the inquiry cycle. Educational 
Research Review. 14. https://doi.org/10.1016/j.
edurev.2015.02.003.

Peyser, Alexia & Gerard, François-Marie & Roegiers, 
Xavier. (2006). Implementing a pedagogy of  
integration: some thoughts based on a Textbook 
Elaboration Experience in Vietnam 1. Planning and 
changing. 37. 

Prema, K & Sathishkumar, M (2021). Problem Solving 
Ability and academic achievement on mathematics 
among IX standard students. International Research Journal 
of  Education and Technology, 2(4), 1-10. As retrieved from 
https://www.irjweb.com/Problem%20solving%20
ability%20and%20academic%20achievement%20
on%20mathematics%20am ong.pdf  on 07/01/2022.

Pritchard, Alan & Woollard, John (2010) Psychology for 
the classroom: constructivism and social learning. 
Routledge 270 Madison Avenue, New York, NY 
10016

Puteri, L., H. (2018). The Apperception Approach for 
Stimulating Student Learning Motivation. International 
Journal of  Education, Training and Learning, 2(1), 7-12. 

Schwartz, D. L., Chase, C. C., Oppezzo, M. A., & Chin, D. 
B. (2009). Practicing versus inventing with contrasting 



Pa
ge

 
15

https://journals.e-palli.com/home/index.php/ajlsi

Am. J. Life Sci. Innov. 3(1) 8-15, 2024

cases: The effects of  telling first on learning and 
transfer. Journal of  Educational Psychology, 101(4), 891–
904.

Shumba, S. (1988). An Investigation of  Teaching 
Approaches and Their Relationship to Pupil 
Performance with specific focus on common fractions 
in Sixty and Seventy Grade classes. Master Thesis. 
Unpublished. Harare: University of  Zimbabwe. 

Smith, J. A, & Johnson, K. L. (2018). the primary tenant 
strategy for the development of  students’ conceptual 
application skills. Journal of  education, 45(2),123-136. 
doi:10. xxxx/xxxxx 

Sundararajan, V. (2012). Impact of  visual aids in enhancing 
the learning process case research: District Institute 
of  Education and Training (DIET) Dindigul, Tamil 
Nadu, India. Journal of  Education and Practice, 3(2), 
54–61.

Taha, H. A. (2016). Operations Research: An Introduction.
Tsafe, A. K. (2013). Teacher pedagogical knowledge in 

mathematics: A tool for addressing learning problems. 
Scientific Journal of  Pure and Applied Sciences, 2(1), 1-7.

Vygotsky, L. S. (1978). Mind in Society: The Development of  
Higher Psychological Processes. Harvard University Press.

Wahyuni, D. (2012). The research design maze: 
understanding paradigms, cases, methods and 
methodologies. Journal of  Applied Management 
Accounting Research,1(10), 69-80. 

Wang, Pi-Hsia & Wu, Pai-Lu & Yu, Ker-Wei & Lin, Yi-
Xian. (2015). Influence of  Implementing Inquiry-
based Instruction on Science Learning Motivation 
and Interest: A Perspective of  Comparison. Procedia 
-Social and Behavioral Sciences. 174. 1292-1299. https://
doi.org/10.1016/j.sbspro.2015.01.750.

Watson J. (2016). Measuring caring: international research 
on caritas as healing. Springer Publishing Company; 
New York: 

White, L. (2018). Combining qualitative and quantitative 
research: Semiotics, structuralism and content analysis. 
In R. Nunkoo (Ed.), Handbook of  research methods for 
tourism and hospitality management (pp. 373-383). Edward 
Elgar. https://doi.org/10.4337/9781785366284


