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Abstract- The study examines the various roles that
teachers have in enhancing students' performance in
linear programming at a few chosen secondary schools in
Zambia's Nkeyema district. Sixteen participants from
particular secondary schools participated in the study.
The Nkeyema District sample members were subjected
to the deliberate sampling technique. The information
obtained from focus groups and interviews was subjected
to a thematic analysis. This study identified the roles that
teachers played in improving student performance in
selected secondary schools through the teaching of linear
programming. Furthermore, teachers instructing in
linear programming employed suitable teaching
methods. Therefore, among other things, it is advised
that teachers increase their knowledge and skill set so as
to properly teach linear programming.
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INTRODUCTION

Like everywhere else, Zambia depends heavily on
teachers for learning. Their impact on the competence
of the teaching workforce has been the main cause of
this. Teachers have taught learners how to tackle
examination questions and contributed to the
established mechanisms of collaboration (Mejia-
Arauz et al. 2018). However, there is still poor
performance in linear programming.

On the other hand, because of their subpar work,
officials have condemned teachers as obstacles to
changes that might improve quality (ECZ, 2019).
Conversely, teachers contend that they have
contributed significantly to students' success in linear
programming. The assumption that teachers have a

single job is rather dubious from an intellectual
standpoint.

This study eschews causal reasoning in favour of
demonstrating the existence of cases in which
instructors have improved educational quality through
their roles they play as professionals. This is critical
for professions that operationalize reflection as a
required skill (Marshall, 2019; Rusticus & Justus,
2019).

Gallagher et al. (2017, p. 11) state that, in theory,
improving the learning environment can be achieved
by having teachers focus on the lessons they want their
students to learn, aligning their instruction to the
lessons, and developing assessments that show how
well students are learning the material. According to
Stoszkowski & Collins (2017), cooperative working
connections exist between governments and educators
in a number of global countries. Instead of focusing on
providing immediate answers, this two-way method
seeks to comprehend the rationale behind practical
actions while giving the facilitator the freedom to
make well-informed decisions and conceptualize their
point of view for the learner (Hall, 2020). In this case,
the facilitator activities may play a crucial role in
supporting the reflective learning process for both
inexperienced students and seasoned professionals by
encouraging conversations. It has been demonstrated
that concentrated cooperative discussions help pre-
service teachers grow professionally (Jao et al., 2020)
and help teachers make meaning of their experiences
and practice (Jarvis & Clark, 2020).

This means that supervisors must set an example of
professional, reflective behaviors (Dahl & Eriksen,
2016). Dahl & Eriksen (2016) state that it is critical for
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facilitators to set an example of professional, reflective
behaviors when leading discussion, saying that
"teachers also need to mirror themselves and be ready
to stand in front of the mirror with students and fellow
teachers."

Accordingly, a facilitator is a role model who
participates in the process and assists others in
exploring their experience from multiple angles,
challenging their identity and agency within the
framework of practice (Koh et al., 2017).

In an independent, encouraging setting, facilitators can
help students become active inquirers. According to
Bolton, a reflective facilitator helps students take
charge of their own learning; through-the-mirror
facilitators remain uncertain while their participants
engage in active, dynamic engagement. (Bolton, 2010)
Teachers want to be uniquely equipped to guarantee,
in line with what is determined to be essential to
developing learners, growth, and enhancing
performance through the expression and promotion of
a positive professional identity, as well as excellent
instruction. It has been shown that teachers are capable
of fostering these elements inside their teaching
profession.

Consequently, facilitators ought to support a student-
led approach from the outset, starting with the learner's
thoughts: "I thought this was great that everyone had a
voice and that their opinions were really valued, but
the facilitator led the session initially" (Gallagher et
al.,, 2017, p. 10). This milieu led the researcher to
explore the manifold roles played by teachers in
instructing  linear programming to improve
performance at some selected Secondary School in
Nkeyema District.

STATEMENT OF THE PROBLEM

Although teachers use different roles to guarantee that
students' performance is enhanced when teaching
linear programming, there is conjecture that the role
teachers play in this process contributes very little to
learning, which can lead to high student performance
in the classroom. Given that this study shows that so
little is known about teachers' contributions to the
teaching of linear programming in schools, it is critical
to comprehend how teachers affect learning through
the roles they play. As a result, it is essential to

recognize the role teachers play in improving students'
educational performance in the educational setting.

SPECIFIC OBJECTIVE

Exploring the various roles that a teacher play in
teaching linear programming to raise learner
performance.

THEORETICAL FRAMEWORK

The Constructivist learning theory served as the
theoretical foundation for this investigation.
Constructivist learning theory is the most appropriate
theoretical framework for examining how teachers
might enhance learners' performance in linear
programming, especially by utilizing scaffolding
techniques and Social Constructivism.  This
framework aligns well with the interactive and
problem-solving nature of linear programming.
According to constructivist learning  theory,
knowledge is created by students from their
interactions and experiences with the outside world. It
suggests that learners can achieve higher levels of
understanding with the guidance of a knowledgeable
other, such as a teacher. Teachers can provide the
necessary support to bridge the gap between what
learners can do independently and what they can
achieve with assistance (Daniels, 2001).

According to Vygotsky, (1978), Collaborative
learning encourages group work and peer interaction
helps students learn from each other. Teachers play a
crucial role in facilitating these interactions and
ensuring productive collaboration.

Bruner, (1966) reveals that Instructional Scaffolding is
the best way of improving learner performance: This
involves providing temporary support to learners to
help them achieve tasks they cannot complete
independently. Linear programming, teachers can use
scaffolding techniques such as breaking down
complex problems, providing hints, and guiding
problem-solving strategies. Teachers initially provide
a high level of support and gradually withdraw it as
learners become more proficient, enabling them to
become independent problem-solvers.

Providing Instruction in Linear Programming
According to Hillier & Lieberman (2010), the teacher
should start by explaining the idea and summarizing
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its importance in the fields of business, engineering,
economics, and military applications. The teachers
should also explain the idea of the objective function,
and whether it should be minimized or maximized.
They should talk about the linear inequalities that
serve as restrictions to the feasible region. Describe the
two-dimensional graphical method for locating the
feasible region. Teachers should use a graphical
strategy when teaching problems with two variables to
help students visualize the subject (Bazaraa, Jarvis, &
Sherali, 2010). Describe the algorithmic technique of
the simplex method for tackling higher-dimensional
linear programming problems.

They should give instances of how linear
programming is used in the real world to optimize
manufacturing  scheduling, resource allocation,
transportation, and food issues. Show how to apply
linear programming step-by-step to solve complicated
issues using in-depth case studies (Chvatal, 1983).

To improve understanding, involve students in
interactive lessons, group projects, and practical
exercises. Students should be encouraged to present
their answers to real-world situations (Winston, 2003).
Make use of graphs and other visual aids to assist
pupils in understanding abstract ideas. A variety of
tasks, from simple to complex, should be assigned to
students. Exams and quizzes should be used to gauge
how well students grasp and apply subjects. Assign
tasks that call for using linear programming to solve
problems in practical situations.

By combining these resources and methods, educators
can effectively teach linear programming and equip
students with the skills to apply Linear Programming
techniques in various domains. Cobb, (1994) assert
that interactive problem solving facilitate problem-
solving sessions where students actively engage with
linear programming problems, discussing and iterating
solutions. Teachers can greatly improve their students'
comprehension and  performance in  linear
programming by incorporating  constructivist
principles into their lesson plans. This method not only
helps students grasp concepts more deeply, but it also
helps them become proficient in linear programming.

METHODOLOGY

Research Design
Qualitative study design was ideal for this study as it
allowed an insight investigation and focuses on the

specific case and understands qualitative study aspect.
A study offered the researcher a more in-depth
understanding in enhancing performance based on the
experiences from the participants.

Study Population

According to Smith, Doe, & Brown (2020), a
population is a collection of people, things, or products
from which samples are taken in order to measure
anything. All secondary school math teachers and
department heads in the Nkeyema District made up the
study's population.

Sample Size

According to Creswell & Poth (2018), in order to draw
accurate and trustworthy results, a research sample
needs to be completely representative of the features
of the population. There were 15 participants in the
current study, including 12 math teachers and 3 heads
of departments. Creswell & Poth (2018) suggest that
sample sizes in qualitative research are typically
smaller than those in quantitative research because the
goal is not generalization but an in-depth
understanding of the phenomenon.

Sampling Procedure

Purposeful sampling was used to choose participants
who had certain traits or experiences that are pertinent
to the study issue in order to gain in-depth insight as
opposed to extrapolating from a sample to the public
(Patton, 2015). The goal is to obtain in-depth,
comprehensive information from the most qualified
sources. Purposive sampling was employed by the
investigator using homogenous by concentrating on a
specific subset with comparable features, the sampling
strategy was able to leverage the expertise and
experience of educators to deliberately pick the
important participants from each of the three
Secondary School teachers that made up the interview
sample.

Data Generation Instruments

To achieve triangulation in data collection methods
and instruments, the researcher combined interviews
and focus group discussion in data collection process.
Interviews

One of the techniques the researcher used to collect
data for the study was semi-structured interviews.
According to Creswell & Poth (2017), semi-structured
interviews permit the investigator to inquire more
pertinent questions to get the participants talking while
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letting them openly discuss their experiences. Since
qualitative inquiry typically yields in-depth data, the
teachers' responses were gathered through one-on-one
interviews (Rubin, & Rubin, 2011). This description
helped the researcher understand participant
experiences on instructors' contributions to improving
the learning environment in schools. A thorough grasp
of teachers' viewpoints, experiences, and attitudes
about their involvement in creating a calm learning
environment in the classroom was intended to be
obtained through semi-structured interviews (Patton,
2014).

Focus Group Discussion

Teachers in a few chosen Nkeyema schools
participated in focus group interviews with the
researcher. FGDs can spark conversation and reveal
common attitudes, experiences, and opinions in a
group context. Social horms and group behaviors are
the result of more open exchange of opinions (Krueger
& Casey, 2014). The focus group discussion was held
in order to follow up with math teachers and get further
information, particularly regarding their contributions
to the enhancement of student performance.

Data Generation Procedure

Before conducting the interviews, permission was
from the District Education Board Secretary and head
teachers of the sampled schools. The researcher made
prior arrangements with the participants on time and
dates for conducted interviews and focus group
discussions respectively. The head of departments and
teachers of mathematics were subjected to interviews
at separate convenient times and dates.

DATA ANALYSIS

Transcribing each interview served as the data
processing process. The researcher transcribed the
interviews listened to all the recorded interviews,
following them against each transcript. The purpose
was to ensure that the transcriptions were properly
done, and to make any corrections and additions. The
researcher read the transcripts multiple times in
addition to listening to the recordings multiple times.
The researcher took this action for two reasons: first,
to ensure that the thoughts were presented in a logical
manner by making all the essential edits and revisions.
Secondly, to start interpreting the interviews

collectively and to pinpoint new concepts that will be
expanded into the study's topics.

The researcher entered the transcripts and used a
theme analysis to code the data after making any
required modifications. A valid and replicable set of
findings can be reached from qualitative data on
pertinent topics in their respective contexts when using
thematic analysis as a research approach. The data
were coded, then sorted and organized into themes.

Data Quality Assurance

According to Creswell & Poth (2017), qualitative
research on data quality assurance offers profound
insights into the organizational, process, and human
aspects of upholding strict data standards. Through the
examination of stakeholder perspectives,
organizational practices, cultural influences, and
practical implications, these studies enhance our
understanding of the attainment and maintenance of
data quality in many contexts. Moral aspects ensuring
participant informed permission, the study's ethical
behavior, and the confidentiality of sensitive data.
Employing several data sources and techniques to
check results and ensure robustness.

Ethical Considerations

While conducting the study, the researcher was aware
of the position on ethical matters. The investigator
additionally disclosed and elucidated the study's
objectives before to the start of every interview and in
the invitation letters distributed to the subjects.
Permission to contact the sampling schools was
granted by the District Education Board Secretary
(DEBS) of the Nkeyema district.

FINDINGS AND DISCUSSION

Teaching in Schools

Curriculum  design, instructional  strategies,
technological integration, and teacher professional
development are essential components of teaching
linear  programming in  schools.  Learners'
comprehension of the significance of mathematical
concepts are enhanced when real-world problems and
applications are incorporated into linear programming
lessons, claim Akyiiz & Yavuz (2016).

Academic programs ought to conform to both
domestic and global benchmarks. When teaching
learners linear programming, teachers should make
use of active learning approaches. Effective teaching
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of linear programming requires the application of
active learning strategies. These methods encourage
learners to focus on real-world problems and develop
their critical thinking skills (Prince, 2004).

With the intention of envisioning and resolving linear
programming problems, software tools such as
GeoGebra, MATLAB, and other linear programming
solvers (such as LINDO, CPLEX) are useful. These
resources aid learners in understanding difficult ideas
and doing out computations quickly (Winston, 2016).
In order to stay current with the newest teaching
techniques and technical resources in linear
programming, teachers must engage in on-going
professional development. Effective CPD techniques
include peer cooperation, online courses, and
workshops (Desimone, 2009).

Training  programs  should emphasize  both
pedagogical and content knowledge to make sure
teachers are competent in both teaching and
understanding linear programming.

By creating professional learning communities
(PLCs), teachers can exchange instructional ideas,
materials, and first-hand knowledge about teaching
linear programming. According to DuFour & Fullan
(2013), this cooperative method can raise teacher
efficacy and improve student results.

Due to a lack of technology resources, a number of
schools could find it challenging to integrate
interactive teaching methods and software. Diverse
learning requirements can be addressed with the aid of
scaffolding and differentiated instruction. It is crucial
to offer extra assistance and tools to pupils who have
trouble understanding the basic ideas. Understanding
fundamental principles is necessary to address
challenges related to teaching linear programming in
the classroom today and to highlight useful strategies
for improving teacher preparation and student
learning.

Teacher Divergent Roles

Teacher Divergent Roles and enhancing academic
performance is largely dependent on teachers taking
on diverse roles in the classroom, especially difficult
subjects like linear programming. Diverse roles
encompass the array of duties that an educator can
undertake beyond the confines of the classroom, such
as facilitator, mentor, coach, and evaluator. This
comprehensive method can greatly enhance students'

comprehension  and  proficiency in  linear
programming.

Re-teaching the topic

One of the most important parts of a teacher's job in
education is re-teaching. Re-teaching is going over
material and skills that pupils haven't learned with
them to make sure they get it before going on. This
approach is essential for a number of reasons,
including filling in learning gaps—students frequently
possess differing degrees of conceptual knowledge
and mastery—(Hattie, 2008). By giving those who
require it more guidance and support, Re-teaching aids
in closing these gaps. Re-teaching can improve overall
student accomplishment by guaranteeing that all
students reach a particular level of proficiency prior to
moving forward (Tomlinson, 2001). This also
improves student achievement.

Students benefit from this process by developing a
strong foundation of knowledge and abilities, which is
crucial for their success in the classroom. Teachers can
diversify their lesson and meet the various learning
demands of their pupils by re-teaching. This could
entail utilizing various teaching techniques, resources,
or pace to assist every student in meeting the intended
learning objectives. It increases students' motivation
and self-assurance. Students can become more
confident and motivated when they are given more
guidance to assist them grasp a topic once they are
having difficulty with it. A growth mind-set and
confidence in one's capacity to learn and succeed can
be fostered by this pleasant experience (Marzano,
2007).

Through  re-teaching a  subject—like linear
programming, can greatly enhance academic
achievement. Re-teaching helps students strengthen
their comprehension by revisiting basic concepts and
skills. There is a greater chance of long-term retention
when students are exposed to the same content again.
For instance, cognitive psychology research stresses
that frequent exposure to knowledge helps transfer it
to long-term memory, making it more accessible for
future use (Brown, Roediger, & McDaniel, 2014).

Research indicates that addressing misconceptions
through re-teaching can lead to better conceptual
understanding and application of mathematical
concepts (Chi, 2005). Re-teaching enables teachers to
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adapt their lesson plans and practices to accommodate
a range of student learning preferences. This might
include hands-on activities, visual aids, and interactive
problem-solving  sessions.  Individual learning
preferences and requirements are addressed through
differentiated  instruction, which  has  been
demonstrated to increase student performance
(Tomlinson, 2001).

Re-teaching frequently entails more practice chances.
Learning how to apply knowledge and get instant
feedback is essential to difficult subjects like linear
programming. Frequent practice and timely feedback
are necessary for the acquisition of new skills in
learning (Ericsson, Krampe, & Tesch-Rdmer, 1993).
Re-teaching sessions might include collaborative
learning, where students tackle problems together.
This enhances understanding and develops analytical
and problem-solving skills.

Opportunities for formative evaluations are presented
by re teaching, which enables teachers to test students'
comprehension and modify their lesson accordingly.
To quickly close learning gaps, this continuous
evaluation is essential. Formative assessments identify
areas in which students require more support and help
to shape future teaching strategies (Black & Wiliam,
1998). These references and strategies underscore the
effectiveness of re-teaching in enhancing student
comprehension and performance in complex subjects
like linear programming.

Facilitator Role

According to Prince (2004), teachers ought to adopt a
facilitator role. Instead of giving out straight answers,
teachers who play the role of facilitators assist pupils
in solving problems. This position promotes learning,
which is necessary for understanding linear
programming ideas. Facilitators lead students through
difficult tasks to enhance their understanding and
ability to apply concepts (Bonwell & Eison, 1991).

Mentor Role

Teachers who mentors help students set goals for their
education and provide them feedback based on their
own needs. Learners' confidence and motivation can
be increased by mentoring, which is essential for
taking on difficult subjects like linear programming
(Anderson & Creswell, 2010). Evaluate Student

Learning in Linear Programming Using a Mentorship
Approach.

Coach Role

Teachers work as coaches, concentrating on helping
pupils improve their skills by repetition and support.
This means providing exercises and real-world issues
that mimic the use of linear programming in order to
enable students practice a lot and become proficient
(Cavanagh, 2006). Teachers of mathematics and
applying mathematics: Reactions to changes in the
curriculum.

Evaluator Role

As critical assessors, teachers assist students in
identifying their areas of strength and weakness.
Frequent evaluations and comments can help students
see their strengths and areas for development,
promoting a growth mind-set and on-going
advancement in their linear programming studies.
With this method, students will have the help they
need to comprehend and apply principles of linear
programming, regardless of their unique learning
styles and needs (Hiebert & Grouws, 2007).
Providing diverging roles are sufficient to significantly
improve students' academic progress. A strong
educational framework is produced by promoting
active learning, providing coaching for skill
improvement, mentoring for individualized guidance,
and evaluating for on-going feedback. This approach
enhances students' application and comprehension
while also building the skills required for advancement
in the classroom (Borich, 2016).

According to Marzano (2007) study, conflicting and
competing demands put teachers in Zambia in a
difficult situation.

According to one perspective, the teacher's duties
included making sure the students understood the
material and passed the test. However, these positions
were contingent upon the circumstances surrounding
the teachers.

A head of department from secondary school "C"
attests to the role that teachers play in making sure
learners pass tests and that teachers are providing
quality instruction.
HOD 1 remembers:
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“In terms of the role of
teacher teaching
effectively, is  very
critical, because teaching
should be delivered
effectively to enable
learners pass the exams.
When we scheme the
work for the term i
monitor the teaching and
ensure that it is done as
schemed” (HOD 1,
12.04.2024).

This assertion is consistent with Hattie's (2008)
assertion that students benefit from clear, structured
teaching methods in order to comprehend the basic
ideas behind linear programming. Learners understand
the mathematical models and techniques involved in
the subject matter when teachers present the material
logically and step-by-step. Effective teaching is a key
factor in improving student performance in subjects
like linear programming because it enables students to
apply problem-solving strategies, understand complex
concepts, and develop self-confidence. Rather than
just imparting knowledge, a facilitator's job in the
classroom is to support and guide students as they
learn. As facilitators, teachers establish a climate in the
classroom that promotes critical thinking, active
engagement, and the growth of problem-solving
abilities.

HOD 2 commented that:
“l usually advise students
to put in a lot of effort and
study. I make sure that

every instructional
resource is easily
accessible” (HOD 2,
12.04.2024).

This finding is consistent with the findings of Weimer
(2002), who stated that in a student-centered
classroom, the teacher's job is to assist learning by
fostering an atmosphere that values student
participation and independence. By fostering an
environment where students actively participate in
their own education, teachers support learning. This
entails turning the emphasis from the instructor—who
serves as the main information source—to the

experiences and questions of the students. Prince
(2004) asserts that teachers should take on the role of
facilitator. Teachers who take on the role of facilitators
help students solve difficulties rather than providing
them with predetermined answers. This job
encourages learning, which is important to
comprehend concepts related to linear programming.
In order to improve students' comprehension and
application skills, facilitators guide them through
challenging assignments (Bonwell & Eison, 1991).

In order to promote active involvement, Prince (2004)
noted that activities like as talks, problem-solving
exercises, and group projects should be included.
Teachers bear the task of guaranteeing that students
comprehend the material, can write and pass exams,
and are given a supportive learning environment—all
of which are essential for enabling independent and
productive study.

Conversely, a dearth of helpful study resources
demotivates educators and students, which lowers the
standard of instruction given. According to Tchamyou
et al. (2019) and Kumar et al. (2017) the performance
is severely impacted by inadequate fundamental
infrastructures in Africa and Asia in a number of ways.
Because of inaccurate or out-of-date data, this results
in less-than-ideal linear programming models. Many
Asian countries, especially rural ones, lack advanced
computer equipment and high-speed internet, which
makes it difficult to apply techniques like linear
programming (Kumar et al. 2017).

Proficiency in elements of operations research is
necessary for the implementation and optimization of
Linear Programming models. In underdeveloped
nations, limited access to specialized training and
inadequate educational infrastructure are the main
reasons for the dearth of highly skilled workers with
efficient linear programming skills. Deci and Ryan
(1985) note that among the challenges teachers
confront on a daily basis are packed classrooms and a
dearth of pedagogical support. Enhancing students'
academic performance is largely dependent on
teachers' involvement in processes, particularly in
challenging courses like linear programming.

Active Learning Strategies:
By incorporating these techniques, educators can
establish a more productive classroom that encourages
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student achievement and facilitates exam pass rates.
Active learning strategies including group projects,
problem-solving sessions, and interactive discussions
can greatly improve students' comprehension and
retention of linear programming ideas. According to
Prince (2004), students' performance is improved by
active learning approaches because they encourage
critical thinking and involvement, both of which are
essential for acquiring linear programming.
Regular formative assessments and constructive
feedback help students identify their weaknesses and
misunderstandings in real-time, allowing for timely
intervention and support.
Black & Wiliam (1998) highlight that formative
assessments are linked to substantial gains in student
performance, as they guide learning and provide a
feedback loop to students .
Desimone (2009) highlights the direct relationship
between enhanced teaching techniques and better
student learning outcomes.
Teachers can dramatically increase students'
comprehension and problem-solving abilities in linear
programming by scaffolding their training by breaking
difficult tasks down into manageable pieces and
providing personalized support based on the needs of
each individual student.
The theory proposed by Vygotsky in 1978 lends
credence to the notion that pupils learn best when
instructional support is adapted to their current
comprehension level. Teachers help students develop
goals for their study and give them feedback according
to their individual needs.
Mentoring can boost learners' self-esteem and
motivation, which is crucial for tackling challenging
courses like linear programming (Anderson &
Creswell, 2010). Using a mentoring approach, assess
students' learning in linear programming.
HOD 3 (head of department) from secondary school
‘B’ commented that:

“Teacher plays a big role

in ensuring that learners

Perform better in the

exams. They advise

learners to be committed

to learning” (HOD 3,

14.04.2024).
Teachers are essential in helping students by serving
as mentors and offering support outside of the
classroom. Numerous factors, both personal and

professional, might influence students' development
through their mentoring. Teachers help students
develop their problem-solving skills, which are
essential for success in further education and other
fields (Brookfield, 2012). Teachers who are excited
and passionate about their subject can elicit
comparable emations in their students. Since students
actively engage in class and raise questions when
needed, they are able to understand the fundamentals
of linear programming.

As coaches, teachers focus on providing students with
the repetition and support they need to advance their
skills. This entails giving students exercises and real-
world problems that imitate the application of linear
programming so they can practice a lot and becoming
proficient (Cavanagh, 2006). Math teachers should
respond to curriculum changes in applying and
teaching mathematics.
Teacher 4 from secondary school ‘A’ commented that:

“Teachers train learners

on how to study and

answer examination

questions without leaving

any learners behind. This

in itself contributes to

good learner academic

performance as many

learners are encouraged

to acquire knowledge.

This is so because

learners learn at different

pace” (T4, 13.04.2024).
This finding is consistent with Fisher & Frey's (2008)
observation that teachers assist students in acquiring
critical  thinking, problem-solving, and time
management abilities through coaching. Effective
coaching requires understanding each student's unique
needs and providing customized support to help them
overcome specific challenges (Tomlinson, 2001).
In order to aid in the academic and personal growth of
their pupils, teachers frequently take on coaching
roles. This entails mentoring pupils, offering
constructive criticism, and creating a welcoming
classroom atmosphere.
Sweller (1988) argued that comprehending various
ideas including constraints, objective functions, viable
regions, and optimization strategies is necessary for
successful linear programming. Rushing can result in
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cognitive overload, which makes it difficult for
students to properly absorb and integrate knowledge.
According to Sweller (1988) cognitive load theory,
learning and retention might be hampered by a large
amount of information being presented quickly.
As critical assessors, teachers assist students in
identifying their areas of strength and weakness.
Regular checks and feedback can assist students in
identifying their areas of strength and improvement,
fostering a growth mind-set and continuous progress
in their linear programming studies (Black, & Wiliam,
1998).
With this method, students will have the help they
need to comprehend and apply principles of linear
programming, regardless of their unique learning
styles and needs (Hiebert & Grouws, 2007). Teachers
play a variety of roles as evaluators and have a big
influence on the educational process.
In this capacity, their duties include developing the
curriculum, giving feedback, and evaluating the
learning of the students.
Teacher 6 from secondary school ‘C” added to say

“I give fortnight test and

evaluate the outcomes.

This helps to improve

academic performance in

schools” (T6,

13.04.2024).
This claim is consistent with Shepard's (2000) thesis
that educators diagnose students' unique learning
requirements using assessment data and modify their
pedagogical approaches accordingly. This may entail
determining if a learner has learning problems, needs
additional assistance in some areas, or has advanced
skills that might benefit from more difficult content.
The accountability frameworks in education also
include teacher evaluations. They guarantee that
pupils are meeting learning objectives and that
standards are being met (Darling-Hammond, 2010).

Student success in linear programming, a
mathematical optimization technique, can be greatly
impacted by teacher monitoring. In order for students
to learn hard topics like linear programming, active
teacher monitoring is necessary to ensure that they stay
on task (Archer & Hughes, 2011). A stronger
correlation exists between enhanced instructor
supervision and elevated student engagement and
focused behavior, which can influence learning

outcomes in challenging courses such as linear
programming.

Monitoring significantly affects the performance of
linear programming (LP). The study by Bixby, (2012)
revealed that Monitoring allows for the identification
of bottlenecks in the optimization process, whether
they are computational inefficiencies or formulation
issues. Gondzio (2012) emphasized that monitoring
offers effective problem-solving strategies as well as
insights into the teacher's behavior.

Suffice to say monitoring enhances Linear
Programming performance by identifying and
addressing inefficiencies, dynamically allocating
resources, tuning algorithms, detecting and correcting
errors, benchmarking, and facilitating adaptive
strategies.

Another teacher 5 interviewed from school ‘B’
commented that:

“It's my job to get pupils

organized and help them

so they can perform

better. Additionally, to

educate, encourage, and

motivate  students to

achieve  better”  (T5,

13.04.2024).
Planning has a big influence on linear programming
(LP)  models' effectiveness, precision, and
applicability. Appropriate preparation is necessary to
guarantee that the linear programming model
accurately represents the real-world situation. This
entails accurately specifying the variables, restrictions,
and goal function. Bradley, Hax, & Magnanti (1977)
emphasize that the initial problem formulation stage is
crucial, as errors here can propagate through the entire
solution process, leading to significant performance
issues in both the quality of solutions and
computational efficiency. It is suffice to say planning
affects Linear Programming performance by ensuring
proper problem formulation, accurate data handling,
appropriate algorithm selection, effective complexity
management, robust sensitivity analysis, and
continuous monitoring. By addressing these factors
through careful planning, organizations can optimize
the efficiency and effectiveness of their linear
programming models.
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Teachers 5 from secondary school ‘A’ said that:
“I have been teaching for
some years now. | attend
to learners regularly;
apply appropriate
teaching methods to meet
the matters concerning

improved schools’
performance” (T5,
9.04.2024).

Cangelosi (2003) asserts that learners' performance in
linear programming is impacted by teachers' use of
ineffective teaching strategies. Teachers who fail to
make a subject understandable or who don't engage
pupils are held accountable. Since linear programming
is a complicated subject, interactive teaching strategies
and clear, real-world examples are needed. Some
students may struggle more than others if teachers do
not modify their instruction to accommodate the
different skills and learning styles of their students.
Teacher 7 said it was due to lack of motivation.

“The learners of

nowadays are not serious

with education. They are

different from the yester

years in terms of

commitment. We try our

best as teachers but

learners should have an

input as it was very

crucial, on a part of the

learners” (17,

14.04.2024).
The aforementioned results confirm those of Pinder
(2014), who found that learners who are dedicated
comprehend the core ideas of linear programming,
including feasible regions, objective functions, and
constraints. Improved problem-solving abilities are
facilitated by this profound comprehension. Linear
programming, among other courses, are greatly
impacted by the motivation of teachers. Teachers
should engage learners effectively in learning to
influence positive results. Improving learners'
motivation can significantly enhance academic
performance in subjects like linear programming.
Motivation can be intrinsic (driven by interest or
enjoyment in the task itself) or extrinsic (driven by
external rewards or avoiding negative outcomes).

According to a study by Harackiewicz et al. (2016),
making course content relevant to students' lives can
increase their interest and motivation to learn, which
in turn enhances academic performance. Using
interactive simulations, practical experiences, and
group problem-solving as active learning strategies
can boost student engagement. Students who actively
participate gain a deeper understanding of difficult
concepts.

The study by Bloom (1984) on mastery learning shows
significant improvements in student performance
when mastery-based approaches are used. Providing
timely and constructive feedback helps students
understand their mistakes and learn from them.
Support from instructors and peers can also maintain
motivation.

Allowing students some degree of activities can
enhance their intrinsic motivation. For instance, letting
students choose project topics that interest them can
make the learning process more enjoyable.
Gamification boosts educational settings (Deterding et
al.,, 2011). She contends that governments and
provinces in the US and Canada have the executive
power to specify the boundaries and scope of a
teacher's subject-matter expertise.

Learner performance
The study also established that teachers felt that
learners were not paying attention during class
discussions hence missing out. They did not get
teachers ‘explanation required.
Teacher 10 commented that:

“When learners miss

teacher’s explanation
they can ’tfix it. They have
missed important

concepts so they cannot

recall in an examination”

(T10, 14.04.2024)
The discovery aligns with the findings of Chi & Wylie
(2014), who demonstrated that teacher explanations
aid in the clarification of complicated concepts and
give understanding-supporting context. Students
might struggle to comprehend complicated concepts
without these explanations, which could lead to
misconceptions and a cursory understanding.
Insufficient explanations might lead to a higher
cognitive load for students trying to learn. Their
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working memory may get overloaded while
processing information on their own, particularly
when dealing with complicated issues. It is true that,
generally speaking, students may suffer from a variety
of negative outcomes when there are insufficient
explanations from their teachers, including reduced
understanding, increased cognitive load, and limited
problem-solving skills. For the best possible student
outcomes, effective teaching strategies that
incorporate concise, interactive explanations are
needed.
Teacher 11 from secondary school ‘A’ commented
that:

“There is no need of the

learner proceeding to the

next grade when they

have not understood the

concept from the grade

they are coming from.

Learners should have

sound and strong

learning background to

enable progression”

(T11, 16-04.2024).
The aforementioned assertion is consistent with Hillier
& Lieberman's (2015) praise of the fact that
precondition knowledge affects performance. Strong
grasps of mathematical ideas, experience with linear
algebra, optimization strategies, and problem-solving
abilities are usually included in this expertise. It is
sufficient to remark that performance is greatly
impacted by prerequisite knowledge in mathematics,
optimization  strategies, and  problem-solving
methodologies. Having a solid foundation in these
areas improves comprehension, productivity, and
precision while creating and resolving linear
programming issues.

In another vein, teacher 12 from secondary school ‘A’

states that:
“A  learner who s
positive always tends to
do better in academics.
These  learners are
motivated to strive to
better performance.
However, learners
should have a strong
learning foundation

realise good results,

which is a core factor as

to why teachers teach

new concepts” (TI2,

13.04. 2024)
According to Duckworth et al. (2007), adopting a
positive mind-set can boost motivation and
perseverance, solving challenging linear programming
issues that may call for a lot of iteration and
refinement. In multiple ways, performance in linear
programming and associated optimization tasks can be
greatly enhanced by adopting an optimistic mind-set.
Thus, placing a strong emphasis on having a positive
mind-set is one tactical approach to optimize
performance.
Teacher 14 from secondary school ‘B’ echoed that:

“The learners should be

positive, remove math

phobia and concentrate

and study hard. They

should also learn to

consult peers at their

level. | for one believe

that asking where you are

clear can help to improve

the academic

performance depending

on the-quality candidates

from low-quality

candidates”

(T14,14.04.2024).
According to Fredrickson (2001), having a positive
mind-set has been demonstrated to improve cognitive
abilities like memory, focus, and problem-solving
techniques.  Positive  emotions, according to
Fredrickson's broaden-and-build theory, increase
awareness and stimulate creative, diverse, and
exploratory ideas and behaviors. According to Dweck
(2006) theory of growth mind-set, students who
believe their abilities can be developed through hard
work and dedication (growth mind-set) show greater
motivation and achieve higher academic outcomes.
Boaler, (2013) revealed that students with a positive
attitude towards problem-solving tend to perform
better in mathematical tasks, including linear
programming.

Teacher 7 reiterated that effective tactics raise
students' academic achievement. The teachers
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concerted that fight for the provision of decent houses
quality education is a must.
He said that,

“Appropriate  teaching

methods will enhance

academic performance in

learners in schools can

really improve our status

and in turn the school

environment into a decent

“(T 7, 13.04.2024).
Appropriate teaching methods can significantly
enhance performance in linear programming (LP) by
improving understanding, retention, and application of
concepts.
Teacher 13 said,

“Teaches should come up

with  simple ways of

teaching linear
programming as effort in
improving learner

academic performance.

Many  schools  have

teachers with challenges

in  delivering linear

programming

effectively” (T13,

13.04.2024).
Strategies can address the disablers learners face in
linear programming (Mwambazi et al, 2024).

CONCLUSION AND RECOMMENDATIONS

Conclusion

In conclusion, a variety of tasks performed by teachers
and staff members can enhance calm learning, which
in turn promotes strong academic achievement in
classrooms. While teachers have a variety of
responsibilities in helping students learn, it seemed
that some did not know to help students perform better
academically when it came to linear programming.
Thus, multiskilling among teachers at all levels
becomes essential if teachers are to successfully carry
out their responsibility of raising academic
performance in Zambian schools.

Recommendations
Through adherence to these recommendations,
teachers can proficiently employ linear programming

to augment pupil accomplishments, rendering

evidence-based judgments that maximize resource

allocation and customize learning to suit unique
student requirements.

1. Teachers should design dynamic, captivating
classes that actively include students in the
learning process and employ a range of
pedagogical techniques to accommodate
individuals  with varying learning
preferences.

2. Teachers should make sure that students get
timely, helpful feedback on their work so
they may identify areas in which they can

improve.

3. Teachers should motivate students to
enhance their academic performance.

4, To avoid burnout, teachers should make sure

that their schedules divide teaching, grading,
and administrative responsibilities evenly.
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