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ABSTRACT
Outcomes-based education (OBE) has been practiced in Zambia since 2013. It involves
directing all efforts of an education system on what is crucial for all learners to succeed
after the learning experience. The Ministry in charge of education in Zambia outlined
four principles to guide educators on how to implement OBE. These include; clarity of
focus, reflective designing, high expectations and expanded opportunities. When OBE
was introduced in the Zambian education system, mathematics syllabi were revised to
suit the needs of OBE. Studies have shown the implementation processes of OBE in
different disciplines. However, little is known on the implementation of OBE in
mathematics and specifically in the teaching of integers. This investigation sought to
contribute to the knowledge gap on how teachers of mathematics adhere OBE principle
in the teaching of integers, the problems experienced during the teaching of integers and
the solutions to the problems experienced. A case study using a qualitative approach was
used. Two schools and four regular teachers of mathematics were purposively selected
for participation. Data was collected through semi-structured interviews, lesson
observations, focus group discussions and document analysis. Data was analysed
thematically. The findings of the study revealed that teachers of mathematics could not
demonstrate any knowledge on the outcomes of education in Zambia and also outcomes
of mathematics at Grade 8 level. Teachers used learner centered methods and gave
formative assessments on integers to their learners. However, the teachers did not
engage learners with challenging tasks on integers. Teachers could not use real-life
examples in the teaching of integers. The study further established that there was
inadequate school infrastructure such as desks to support the learning of integers. It
further revealed that the school administrators should purchase required materials for
teaching integers. Therefore, it is recommended that, school based continuous
professional development activities could be strengthened on how OBE principles
should be integrated in the process of teaching integers.
Keywords: Implementation, Outcomes-based education, Curriculum, outcomes,
integers
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CHAPTER ONE
INTRODUCTION
1.1 Overview
This chapter explains the background, statement of the problem and the purpose of the
research. It also states the objectives, research questions, significance of the study, its
limitations, delimitation and also theoretical and conceptual frameworks. Finally,
operational definitions of key terms used in the study are given.
1.2 Background of the study
Outcomes-Based Education (OBE) is an approach to learning that the Ministry of
Education, Science, Vocational Training and Early Education (MESVTEE) adopted,
moving away from the behavioral approach (MESVTEE, 2013). The MESVTEE is
currently called the Ministry of General Education (MOGE). “Outcomes-based
education means clearly focusing and organizing everything in an educational system
around what is essential for all students to be able to do successfully at the end of their
learning experiences” (Spady, 1994, p. 12). OBE focuses on connecting education to
real-life experiences as it gives learners skills to access, criticise, analyse and practically
apply knowledge. Learners are offered practical experiences during the teaching and
learning processes, these help them advance life skills. Spady (1994) maintained that,
the changes that OBE demands put emphasis on learners’ demonstration of learning
outcomes rather than accretion of course credits. Under OBE perspectivisation, there are
no single specified preferences for instruction, rather, the faculty concentrates on the
outcomes which the learners should achieve at the end of the ongoing educational
experience and chest rates all efforts for actualising the predefined goals. Spady (1994)
propounded the basic tenets of OBE, these were further stated in 2004 by Williams as
being about the focus of educational activity from teaching to learning, skills to thinking,
content to process, and teacher instruction to student demonstration. Apparently, the
1

transition from the thoughtful focus on content-based learning to a future-oriented
education curriculum grounded on the principles of pragmatism in the Zambian
education system was clear and fundamental.
Spady (1988) believed that, “by designing our educational system to achieve clearly
defined exit outcomes, we will free ourselves from the traditional rigidity of schools and
increase the likelihood that all students will learn” (p. 5). In the recent years in Zambia’s
education system, there has been a concern that teaching was not responding to the
needs of society, hence, the focus on OBE (MESVTEE, 2013). According to the
Ministry of General Education (2013), the vision for the revised curriculum is that it
should make a difference in learners, both in school and in their lives outside school. In
mathematics education, outcomes are based on facts and skills. These outcomes require
that learners apply their learning in relevant settings and situations related to life outside
school (Spady and Marshall, 1991). It is for this reason that the Zambia revised
curriculum of 2013 was primarily focused on facilitating desired changes within the
learners by means of fostering higher-order thinking, developing skills, and positively
influencing attitudes, values and judgments. For the focus of this study, these changes in
the learners are what are expected of them after they learn integers in an OBE
curriculum.

Since this study is focused on implementation of OBE principles in the teaching of
integers, it is therefore important that integers are also described. Integers is a topic in
mathematics at junior secondary school (grade eight) in the Zambia education
curriculum. Integers are natural numbers, together with zero and the negatives of the
natural numbers, and are denoted by Z, thus, Z = {…-2, -1,0,1, 2…}. The topic involves
basic operations on addition, subtraction, division and multiplication of positive and
negative numbers (Stephan & Akyuz, 2012). Stephan and Akyuz (2012) studied the
history and development of integers by earlier mathematicians and declared that,
“students have similar difficulties, such as conceptualising numbers less than zero,
creating negative numbers as mathematical objects and formalising rules for integer
arithmetic, particularly the meaning for the opposite of a negative number being a
positive number” (p. 429). Integers is a very important topic for learners to learn due to
2

its usefulness in solving various problems in daily life (Musser, Burger, & Peterson,
2005). It is also a prerequisite material for studying other concepts, like Cartesian
coordinates (Van de Walle, Karp, & Bay-Williams, 2008). It is also an important part of
the school mathematics curriculum as it symbolises a move from concrete to abstract
thinking (Lamb & Thanheiser, 2006). The importance of integers in school mathematics
has been clearly stated by different researchers, this made the researcher to have keen
interest to investigate how it is taught in an OBE curriculum.
Studies have shown that many learners still consider this topic difficult. They are often
confused to determine the greater numbers and to determine the direction of movement
when performing arithmetic operations (Van de Walle, Karp, and Bay-Williams, 2008).
Teachers also often get confused especially when it comes to making the learning of
integers joyful and meaningful (Putri, 2011). The OBE curriculum requires the teachers
of mathematics to provide learners with diverse and interesting learning experiences on
integer mathematics.
Sousa (2001) recognized that, learners need to have mastered a certain number of skills
before they can understand and apply the principles of more complex mathematical
operations. The topic ‘integers’ is a prerequisite for most topics in the Zambia secondary
school mathematics syllabus, for this reason, learners need to grasp the concepts on
integers for them to easily move on with the rest of the topics. Teachers need to teach
integers in OBE as required by the Zambia revised curriculum of 2013.
Spady (1994) specified four operating principles that would guide educators and
academic leaders in the implementation process of OBE. These principles are: Clarity of
focus, reflective design, expanded opportunities and high expectations. In the first
principle clarity of focus, educators are expected to be aware and conscious of the
outcomes of education each learner must manifest or demonstrate at the course level and
that these outcomes at the classroom level are connected to the attainment of higherlevel outcomes. Reflective design or designing back employs the top-down approach,
which guarantees that all course assessments are constructively linked and aligned to the
desired outcomes of the course or subject, and ultimately to the culminating outcomes of
education (Spady, 1994).
3

The other principle is setting high expectations for all learners. In this principle, the
kinds of assessments in OBE learning context should challenge learners enough, in order
to activate and enable higher order thinking skills like critical thinking, decision making
and problem solving. Expanded opportunities as a philosophical underpinning of OBE,
Spady (1994, p. 9) emphasised that, “all students can learn and succeed, but not on the
same day, in the same way”. According to Killen (2000), expanded opportunities
involve teachers accommodating different teaching strategies to enhance learners’
learning, irrespective of their cognitive abilities. Thus, an expanded opportunity should
be granted to learners in the process of teaching integers and more importantly in
assessing their performance on integers. These four principles are explained in detail in
Section 2.1.5.
The principles given by Spady (1993) were related to the ideas given by Harden, Crosby
and Davis (1999) that, OBE is an approach to education in which decisions about the
curriculum are driven by outcomes the learners should display by the end of the course.
When all the four principles are applied consistently, systematically, creatively, and
simultaneously in the teaching of integers, the efforts of shifting to OBE in the Zambia
education system would be almost guaranteed. It is therefore imperative that the OBE
principles are well understood by the teachers of mathematics for them to implement
them effectively. Naiker (1999) emphasised that, understanding is the basis for
implementation.
In an OBE system, the desired outcomes are selected first and the curriculum,
instructional materials and assessments are created to support the intended outcomes
(Spady, 1988). Focusing on assessments, the MESVTEE (2015, p. 70) emphasised that,
“for assessment to be meaningful, a teacher should plan in such a way that individual
work plans, schemes of work, weekly forecasts and lesson plans clearly indicate the
statements of attainment, commonly known as specific outcomes”. All curriculum and
teaching decisions on integers are made based on what resources and methods will be
used best to facilitate the desired outcomes. Certainly, OBE places extensive
requirements from learning institutions in terms of educational equipment and resources
that would help materialise the goals and objectives of the curriculum, and more on the
4

capacity of the educators to render the curriculum in its maximum operation. Spady
(1994) also supported the view that, an OBE curriculum should be based on
constructivist thinking that argued that, learners create knowledge and meaning from
interaction between their experiences and their ideas as per their social contexts
(Creswell, 2009). In this view of OBE, the intention is to discourage traditional teaching
based on direct instruction of facts and standard methods. This should also apply in the
teaching of integers, teaching should take a constructivist approach and should be
learner-centered.
The Ministry of Education in Zambia brought about this policy of OBE in the Zambian
education revised curriculum of 2013 and the policy is currently being implemented in
all schools even at tertiary level. However, it is important to know how operative this
policy is in terms of its implementation in the mathematics classroom. As suitably
stressed by Goh and Yin (2008), it is in the classrooms that the aims of policy makers
are either realised or forsaken. Outcomes at any level of education cannot be achieved if
the planned programme for such level of education is not well implemented. Observing
this, Onyeachu (2008, p. 1) noted that, “no matter how well a curriculum of any subject
is planned, designed and documented, implementation is important.” This is because the
problem of most programmes arises at the implementation stage.
The theoretical applications of OBE seem workable but the practical application is
questionable (Hall, 2013). The uncertainty in the research community about what is
known and practiced regarding implementation of OBE principles in the teaching of
integers is what prompted the researcher to embark on this study and that it may help her
find significant and empirical data to report on it.
1.3 Statement of the problem
According to Spady (1994), OBE requires a significant change to the way people have
been doing things in an education system. He went on to argue that, OBE emphasises a
learner-centered learning philosophy through a focus on measurable learner outcomes.
Learners have to demonstrate that they have learned the required skills or content on
integers as a learning outcome in an OBE system. In an OBE curriculum, the intention is
5

to discourage traditional teaching based on direct instruction of facts and standard
methods.
When OBE was introduced in the Zambian education system, educators were expected
to change their ways of teaching and assessment that it should focus on outcomes. There
seems to be problems in the implementation of this important educational blue-print in
speculation. In accepting this new shift in policy formulation, mathematics as a subject
was not left out and the mathematics syllabi were revised to suit the needs of OBE with
the topic integers being one of the topics in the junior secondary school mathematics
syllabus. However, studies have shown that many learners still consider the topic
‘integers’ difficult, this is supported by what Reid (undated) cited in Balbuena & Buayan
(2015, p.15) said, that “four of the more confusing operations in integer mathematics
are: (1) Adding two negative numbers; (2) adding a positive integer and a negative
integer; (3) subtracting a negative integer from a negative integer and (4) subtracting a
negative integer from a positive integer”.
When a new or revised curriculum has been introduced, ways of teaching and
assessment must also change. It is for this reason that this study focused on how teachers
of mathematics were implementing OBE principles in the teaching of integers in
selected secondary schools of Mkushi district.
1.4 Purpose of the study
The purpose of this study was to determine the implementation process of OBE
principles in the teaching of integers.
1.5 Study objectives
This study was guided by the following three objectives:

1.

To examine mathematics teachers’ adherence to OBE principles in the teaching
of integers.
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2.

To determine mathematics teachers’ problems experienced in implementing OBE
principles in the teaching of integers.

3.

To determine mathematics teachers’ solutions to the problems experienced in
implementing OBE principles in the teaching of integers.

1.6 Research questions
To achieve the stated objectives, three main research questions were designed and these
were:
1.

How do teachers of mathematics adhere to OBE principles in the teaching of
integers?

2.

What are mathematics teachers’ problems experienced in implementing OBE
principles in the teaching of integers.

3.

What are mathematics teachers’ solutions to the problems experienced in
implementing OBE principles in the teaching of integers

1.7 Significance of the study
Curriculum innovation is an area that requires further research as it is difficult to
ascertain at which point in the process an innovation would be judged satisfactory or
even whether it has been adopted at all by the population for which it was intended
(Markee, 2001).This study may contribute to the broad matter of educational change in
the international literature regarding curriculum implementation processes from a local
context in Zambia and specifically in the teaching of integers. At the same time, it may
contribute to the deliberations about curriculum change, and highlight issues that are
context specific which may assist the local implementation processes.
The findings of this study may also contribute to knowledge, which might justify
stakeholders’ expectations of mathematics teachers’ implementation of OBE principles
in the teaching of integers. It may also inform policy makers in Zambia of the
relationship between policy intentions and classroom realities. This document may be
used as a resource document for Zambian policy makers, teachers, teacher institutions,
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researchers and the general public. It may also contribute to the body of theoretical
knowledge about how OBE is implemented in a Zambian context. The study may also
provide information on mathematics teachers’ problems faced in the implementation
process. It may also highlight to curriculum specialists the results so that they become
more sensitive to the important role teachers play in implementing educational
innovations.
The findings of this study may also help identify barriers that restrict teachers from
effectively implementing OBE principles in the teaching of integers. Identifying any
barriers, concerns, and practices may potentially provide insights into how best to
promote increased student performance in the current and following grade levels (Wiles
& Bondi, 2014). By studying the implementation of OBE principles and investigating
the reasons that prevent teachers from fully implementing them, this study may provide
information that could lead to better alignment within the curriculum. The interviews
and observations the researcher completed for the case study may help to develop an
understanding of why teachers often fail to fully implement a revised or new curriculum.
This understanding may lead to administrative intervention and a plan to support fidelity
in revised curriculum implementations, thus leading to better vertical alignment and
learner success. Learners may benefit from improved implementation of a vertically
aligned curriculum, which may then allow them to be fully prepared from one grade to
the next and will improve academic growth.
1.8 Delimitation
Delimitations are setting boundaries for the study or limiting the scope of the study to
make it manageable (Mugenda and Mugenda, 2003). The study targeted teachers of
mathematics in selected regular secondary schools in Mkushi district, Zambia.
1.9 Limitations of the study
In any study there are bound to be limitations. This study was limited to timing, when
scheduled times had to be re-scheduled because the participating mathematics teachers
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had other duties to perform for the school which took precedence over my advance
planning for lesson observations and interviews. When it came to interviews, teachers
were hesitant to tell the truth about the problems that they faced during the teaching of
integers, and so the researcher kept assuring them that the research is strictly for
academic purposes and not monitoring purposes from the ministry or elsewhere. The
learners also seemed hesitant to give their classroom experiences during focus group
discussions with the researcher regarding their lessons on integers.
1.10 Theoretical framework
This study was based on the ideas and concepts of the curriculum implementation theory
by curriculum theorist, Gross (1971). This curriculum theorist noted that the degree of
success of curriculum implementation depends on the scope to which several factors
would be considered. The theory states that, the implementation of any educational
programme brings into mind the question of facilities, teachers’ capability, management
support and clarity of the implementer of what is to be done. This theory is applicable to
guide this study in that, the factors that Gross advocated relate to the four principles of
OBE on which this study is focused. In his theory, Gross (1971) advocated for four
major elements that influence curriculum implementation: Clarity of the innovation to
implementers, capability of the implementers, availability of resources and provision of
management support. In this regard, teaching integers in an OBE system requires
teachers’ clarity of what OBE entails, teachers’ capability to implement OBE principles,
resources required for successful teaching of integers should be made available and
school management should support the innovation for successful implementation.
According to Gross (1971), for every curriculum to be implemented well, the innovation
must be clear to the implementers, this is so to avoid problems during the
implementation process. This study sought to identify clarity of the OBE innovation and
capability of the implementer who in this case is the teacher of mathematics. In
understanding what OBE is, teachers’ teaching of integers might be reflective of what
OBE entails.
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The second element according to Gross (1971) is availability of resources; these are the
key aiders of the curriculum implementation process. Patton (2001) stated that, resources
must be made available to make the implementation real and open. He further adds that,
resource encompasses infrastructure that involves places of where curriculum is
implemented, the stationary which include the writing and reading materials and lastly
the learning and teaching aids. The instructional materials provide a clear picture of
what is to be implemented and how to implement it. The resources are therefore vital in
this study in that their presence could have positive impact in the implementation of
OBE principles in the teaching of integers. School administrators and teachers of
mathematics must therefore ensure that there is adequate and relevant resource to enable
effective teaching of integers. The books, the syllabus and the written materials must be
availed to build the teachers’ confidence in teaching integers.
According to Gross (1971), the third element of the curriculum implementation theory is
capability of the implementer. Gross (1971) advocated for training of the implementers,
on how to implement a new or revised curriculum. In this study, teachers of mathematics
are expected to be capable of teaching integers following the OBE principles. The
untrained teacher on OBE does not cater for individual learners’ differences but they
teach through trial and error. Therefore, teachers need to be oriented on how to
implement OBE principles and demonstrate it in the teaching of integers.
The fourth and final element is management support. The theory gives the school
management teams the mandate to supervise the teachers’ work and advise accordingly
in relation to curriculum implementation, in this case it is OBE implementation. The
head teachers have the authority to ensure there is appropriate teaching in the whole
school with regards to the curriculum at hand. This helped the study in acquiring
information on the problems the teachers experienced during the teaching of integers
since they are entitled with the role of supervision in the whole school. The head
teachers and all the management personnel should be involved and put in place materials
to make the OBE curriculum a success.
Thus, any factor that affects effective curriculum implementation is of concern to
educationists and other Stakeholders. The curriculum implementation theory informs
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this study in that, all the four factors that Gross (1971) propounded were key elements in
this study and the study was examining whether the four factors are part and parcel of
the implementation process of OBE principles in the teaching of integers.
1.11 Conceptual framework
Punch (2005) defined a conceptual framework as a representation, either graphically or
in narrative form, of the main concepts or variables, and their presumed relationship
with each other. It is best shown as a diagram. Figure 1 shows the conceptual framework
for this study.

Clarity of the
innovation
OBE implementation

Availability of
resources

Teaching
of
integers

1.

Clarity of
focus

2.

Reflective
design

3.

High
expectation
s

4.

Expanded
opportunitie
s

Management
support

Capability of
the implementer

Figure 1: The conceptual framework
The conceptual framework shown in Figure 1 consists of concepts that link the
objectives, theory and literature review of this study. Clarity of the innovation,
availability of resources, management support and capability of the implementer are the
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four main concepts that Gross (1971) advocated for in order for curriculum
implementation to be effective in any education system. These concepts also play an
important role in implementing the OBE curriculum in the teaching of integers in that,
when the innovation is clearly defined with available resources, support from
management and the implementer is capable of executing in the teaching of integers,
then OBE principles could be implemented effectively.
1.12 Operational definitions of terms
Curriculum: Curriculum is described as the complete program developed for a school
or student body that encompasses their experiences and knowledge expectations (Wiles
& Bondi, 2014).
Implementation: This is an act of executing some order on OBE and accomplishing the
outcomes in the classroom (Spady, 1994).
Curriculum Implementation: This involves executing the planned activities for the
learners in an OBE curriculum (MESVTEE, 2013)
Outcomes: outcomes are clear learning results that learners are expected to demonstrate
at the end of significant learning experiences in an OBE curriculum (Spady, 1994).
Outcome-Based Education: It is an approach to learning that seeks to link education to
real life experiences as it gives learners skills to access, criticize, analyses and apply
knowledge (MESVTEE, 2013).
Integers: It is a topic in mathematics at junior secondary school (grade eight) in the
Zambia education curriculum. The topic involves basic operations on addition,
subtraction, division and multiplication of positive and negative numbers (Stephan &
Akyuz, 2012).
1.13 Summary of Chapter one
This chapter gave a clear insight into the topic under investigation which is:
Implementation of OBE principles in the teaching of integers. The objectives of this
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study were to examine mathematics teachers’ adherence to OBE principles in the
teaching of integers, to determine mathematics teachers’ problems experienced in
implementing OBE principles in the teaching of integers and to determine mathematics
teachers’ solutions to the problems experienced in implementing OBE principles in the
teaching of integers. The study was informed by the curriculum implementation theory.
This theory emphasises the importance of putting into consideration certain factors for a
curriculum to be implemented effectively. These factors are: Clarity of the innovation,
availability of resources, management support and capability of the implementer. The
conceptual framework which is in diagrammatic form contains key concepts for this
investigation. The next chapter reviews a number of literatures on implementation of
OBE in different disciplines.
1.14 Organisation of the Study

Chapter 1 introduces the study by giving the background, statement of the problem,
purpose of the study, objectives with their research questions, and the significance of the
study, delimitation, limitations, the theoretical and conceptual framework and finally the
operational definition of terms used in the study. Chapter 2 presents a review of
literature related to the problem under investigation. Literature is presented under the
following sub-headings: overall outline of OBE, introduction and application of OBE in
Zambia and finally OBE related studies.
Chapter 3 gives the methodology which includes the research design, approach,
methods, techniques, instruments and procedures for collecting and analysing data.
Chapter 4 presents the findings of the research which are presented according to the
themes that were obtained from all the three research questions. Chapter 5 provides the
discussion of the findings presented in chapter four in the light of the research
objectives. The findings are further discussed in view of the literature reviewed and the
theoretical details that reflected the study. Chapter 6 provides the conclusion and
recommendations based on the findings.
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CHAPTER TWO

REVIEW OF RELATED LITERATURE

2.1 Overview
This chapter reviews relevant literature which serve as a lens for this study. Literature
review provides the analysis of previous research to a topic. It is a process of reading,
analysing and summarising scholarly material about specific topic with the view to
inform this study and identify knowledge gaps. Rowley and Slack (2004, p. 31) defined
literature review as, “a summary of subject field that supports the identification of
specific research questions which need to draw on and evaluate a range of different
types of sources including academic and professional journals, articles, books and webbased resources”.
The following sections are addressed in this chapter: OBE in general. In this section,
meanings of OBE and outcomes are addressed, OBE characteristics, beliefs, premises,
principles, teacher qualities and teaching strategies are outlined. These are addressed to
acquaint the reader with what OBE entails. After reviewing the sources, the researcher
looked at why OBE was introduced in Zambia and how it is being applied. This could
have an impact on teachers’ understanding of OBE and how they are implementing the
innovation. Related studies on OBE are further revealed under OBE implementation,
problems experienced during OBE implementation and solutions to the problems
experienced during OBE.
2.2 Overall outline of OBE
2.2.1 The OBE policy
Spady (1994, p. 1) who is also known as the father of OBE gave the meaning of OBE as,
“clearly focusing and organizing everything in an educational system around what is
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essential for all students to be able to do successfully at the end of their learning
experiences”. This means, starting with a clear picture of what is important for learners
to be able to do, then organising curriculum, instruction, and assessment to make sure
this learning ultimately happens. “At best, OBE can be described as an eclectic
educational philosophy taking the best from previous approaches and framing it in a new
visionary system” (Malan, 2000, p. 28). Van der Horst and McDonald (2009, p. 1) also
defined OBE as, “an approach which requires teachers and learners to focus their
attention on the desired end results of each learning process”. These desired end results
are the outcomes of learning integers with regards to this study. These outcomes include
adding and subtracting integers without using a number line and to multiply and divide
integers (MESVTEE, 2013). Therefore, learners need to demonstrate that they have
attained these outcomes and could therefore continuously be assessed in order to
determine whether they are making progress. According to Gwennis (1993), in contrast
to traditional methods, the OBE model defines learning not by what learners have been
taught, but by what they can demonstrate they have learned. Meaning that, after the
process of teaching integers, teachers need to assess learners so that learners can
demonstrate what they have learnt on integers.
Kaliannan and Chandran (2012) outlined three aspects of OBE, and these are: First, the
focus on outcomes; second, the curriculum design process which starts from the exit
level outcome downwards; and third, the responsibility of the institution and teacher or
trainer to supply appropriate learning experiences for the success of all learners. “Much
of the debate on OBE is infact a contestation of the meanings of OBE, and this has
important consequences for our own understanding of policy, politics and practice”
(Jansen & Christie, 1999, p. 15). The way teachers of mathematics understand OBE
could affect the way they teach integers. Figure 2 shows the OBE framework which was
prepared by Oreta and Roxas (2012). According to Oreta and Roxas (2012), OBE is not
an end, but a process of continuously improving education as shown in Figure 2. In
OBE, the outcomes are first defined and then the design of the curriculum including the
teaching and learning activities (TLAs) and assessment tasks (ATs) follows. This also
applies in the teaching of integers, the outcomes on education are defined first, then the
mathematics curriculum is designed which includes the TLAs on integers. In Figure 2
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PEO stands for program educational objective and EGA stands for expected graduate
attributes.

Figure 2: The OBE framework
2.2.2 Outcomes in the teaching process
According to Spady (1994, p. 13), “outcomes are clear learning results that we want
learners to demonstrate at the end of significant learning experiences. They are not
values, beliefs, attitudes, or psychological states of mind. Instead, outcomes are what
learners can actually do with what they know and have learned, they are the tangible
application of what has been learned”. Outcomes are statements regarding what learners
can do and what they understand, they are contextually demonstrated end results of the
learning process. It is imperative that the results of learning processes, viz. knowledge,
skills, attitudes and values are seen to be demonstrated within a certain context so that
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knowledge is practical, skills are developed into competencies, and attitudes and values
harmonise with those of society and the workplace. According to Mitchell and Spady
(1978), developmental outcomes contribute both to enhancing individual productivity
and to promoting fuller engagement in the societal system. Killen (2000, p.2) explained
that, “learning is not significant unless the outcomes reflect the complexities of real life
and give prominence to the life-roles that learners will face after they have finished their
formal education”. Botha (2002) further opined that, these outcomes are determined by
relevant real-life needs and ensure an integration of knowledge, competencies, and
orientations needed by learners to become thinking, competent and responsible future
citizens.
In the study by Mazabow (2003), a few examples of learning outcomes were formulated
as guidelines for the assessment of achievement in the specific areas. These outcomes
were listed and the one for mathematics was also given and it stated: The learner is able
to recognise, describe and represent numbers and their relationships and can count,
estimate, calculate and check with competence and confidence in solving problems.
Williams (2004) specified that, outcomes should be achievable and assessable;
instruction should make a difference; they should be essential to all learners; should be
transparent and fair; they should indicate where learners failed; and reflect the results of
learning, not process. According to Brandt (1992/1993), in the conversation with Bill
Spady, Spady said that, mathematics in their framework is an enabling outcome, not an
outcome in its own right. It is a critical enabler to function effectively in many life roles.
It is not an end in itself. Lixun (2011) summed it up by mentioning that, the curriculum
design begins with what learners are expected to learn, followed by the design of
teaching and learning activities that will assist learners to achieve the planned learning
outcomes, and ends with the use of assessment that can provide feedback about the level
of learning that has been achieved. For this study an outcome is a desired learning
standard that teachers want learners to demonstrate at the end of teaching integers.
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2.2.3 Features of OBE
According to Rademeyer (2003, p. 11), Spady (1994, p. 21) and Olivier (1998, p. 17),
OBE has the following features:
1.

It is a process-driven dependable assessment tool of learning.

2.

Learners master learning or competence in their own time.

3.

There are no correct or wrong answers, but answers may be understood
differently.

4.

Over a period of ten years or more learners are exposed to competencies which
play a meaningful role in their real-life contexts.

5.

Tests and examinations still play an important role in determining what learners
understand, but portfolios serve as showpieces of what they are able to do.

6.

Educators are expected to be creative and make use of available resources.

7.

Group work is encouraged.

8.

Educators are expected to help learners achieve the intended outcomes.

These features or characteristics can all be applied in the teaching of integers. Teachers
should be able to assess learners, understand answers differently, be creative, encourage
group work and help learners achieve intended outcomes in the teaching and learning of
integers.
2.2.4 OBE Premises
Spady (1994) outlined three premises of OBE which act as the rationale for
implementation. These premises were also mentioned by Killen (2000), he said that, in
addition to the idea that outcomes should describe long-term significant learning, OBE is
supported by three basic premises: All learners can learn and succeed, but not all in the
same time or in the same way; successful learning promotes even more successful
learning; and schools (teachers inclusive) control the conditions that determine whether
or not learners are successful at school.
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2.2.4.1 All learners can learn and succeed but not in the same way or at the same
time
Spady (1994) believed that, all learners can learn and succeed, but not all at the same
time or in the same way, and success would breed more success. He went on to mention
that, the first premise clearly takes differences in learners' learning rates and learning
styles into account, not as barriers to successful learning, but as aspects that must be
designed into any sound instructional process. Burns and Wood (1989) opined that, OBE
programmes assert a philosophy that all learners can learn and that teachers can teach so
that all learners can learn. What teachers of mathematics should put into consideration is
that some learners are slow and it is for this reason that Rajkumar and Hema (2017)
mentioned to say, slow learners need more time to absorb new mathematical concepts,
frequent reviewing can be helpful to them. Vasudevan (2017) also said the child we call
a slow learner is not in need of special education. He may need some extra time and help
in regular class room.
According to Lawson and Williams (2007), the emphasis in OBE on successful learning
by all learners on route to the achievement of authentic outcomes that will set learners
up for productive lives presents an optimistic outlook for an education system. Lixun
(2013) maintained that, learners can achieve high standards if they are given appropriate
learning opportunities and if they: Have a good understanding of the learning outcomes;
learn from teacher’s formative feedback and from peers through collaborative learning;
participate actively in learning activities inside and outside classroom; and follow the
assessment criteria carefully when completing the assessment tasks. When teaching
integers, teachers need to put into consideration this premise that, all learners in that
mathematics classroom can learn and succeed in integers, therefore, the teachers need to
teach at a pace that caters for each and every learner.
2.2.4.2 Successful learning promotes even more successful learning
Spady (1994) Opined that, the second premise stresses that successful learning rests on
learners having a strong cognitive and psychological foundation of prior learning
success. However, helping learners to achieve high standards is linked very closely to
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the idea that learners require repeatedly experienced success, meaning that, successful
learning facilitates more successful learning. Ames and Ames (1991, p. 251) said,
“ability attributions for success leads students to believe that they can succeed again in
future and are related to such emotional reactions as pride, positive self-esteem and
hopefulness”. When learners experience success in integers, it may reinforce their
learning, build their confidence and get encouraged to accept further learning challenges
on integers. The principle of design down as explained in Section 2.2.5.2 might relate
well to this premise. If learners achieve outcomes in one activity, when they start
learning new activities, they can be confident that they can achieve outcomes in those
new learning activities.
2.2.4.3 Schools to control successful learning
Spady (1994) mentioned that, the stronger schools can help make both foundations, the
easier it would be for learners to continue learning successfully. Those schools who
implement OBE believe they are capable of changing how they operate to allow and
encourage all learners to be successful learners. Schools can function differently than in
the past, if educators and others who work with them choose to implement needed
changes. Ramoraka (2006) noted that, educators should organise their school settings so
that they can enable all learners to learn. In this regard, the standards to be reached by
learners on integers should be set in schools. After setting standards, educators could
monitor progress in their schools so that educators’ aims are attained. Educators could
get rid of the myth that instills fear in learners that mathematics is difficult. Buckley
(2013) emphasised that, teachers have the opportunity to dispel negative stereotypes and
myths about mathematics, and to help create a positive classroom environment that
encourages learners to have a goal without fear. In order to do this, learners should feel
that integers is just like any other topic in any subject and hard work will bring about
improvement in the school.
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2.2.5 The four principles of OBE
Spady (1994) gave four principles of OBE that guide educators in the implementation
process, these are clarity of focus, designing back, high expectations and expanded
opportunities. He went on to say that, “these four principles are the heart of OBE.
Working together, they strengthen the conditions, enabling students and teachers to be
successful” (p. 21). An overview of the impact of OBE by Killen (2000), on the
mechanism of teaching and learning in post-secondary education also showed the
dominance of these four principles. This study is dominated on these four principles,
teachers of mathematics need to teach integers in an OBE system putting into practice
these principles.
2.2.5.1 Clarity of focus
Spady (1994) opined that this principle is the most important principle and without it
there can be no OBE implementation. He went on to say that, the instructional process
under this principle in the classroom begins with the teacher sharing, explaining, and
modeling the outcome on day one and continually thereafter, so that the "no surprises"
philosophy of OBE can he fully realised. This enables learners and their teachers to
work together as partners toward achieving a visible and clear goal. Likewise, this
principle may also resonate with teachers’ pedagogical knowledge, that is, teachers have
to identify the learning outcomes on integers that they want learners to learn first, and
then do the programming backwards. The teachers should spell out the outcomes to the
learners before the commencement of the topic and at the beginning of each and every
lesson on integers. This may help both the teachers and the learners to work towards
achieving the stated outcomes. Thus, the clarity of focus principle has implications for
systemic attributes that may impede or support implementation of an OBE curriculum
Killen (2000) also emphasised that, clarity of focus as the first principle of OBE directs
the attention of teachers towards learners’ successful achievement of outcomes instead
of the mere acquisition of knowledge practiced within the traditional teacher-centered
paradigm, where teacher effectiveness is generally measured by the learner’s
knowledge.
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2.2.5.2 Designing down
According to Spady (1994), design down means, staff begin their curriculum and
instructional planning where they want learners to ultimately end up and build back from
there. According to Killen (2000), reflective designing links to the first principle, clarity
of focus. It includes the preparation and management of the OBE teaching programme
by teachers (Spady, 1994). This principle according to Killen (2000) starts from a clear
articulation of course level learning outcomes that in turn should be meaningful,
significant and appropriate, and aligned with the overall outcomes of the program of
study. Furthermore, designing back also encompasses planning, teaching, and
assessment decisions to be considered by teachers. These teaching and learning activities
all have to align with the intended learning outcomes identified in principle one. Thus,
all the teaching and learning activities on integers must align with intended outcomes on
integers. Killen (2000) maintained that, teachers also may need to be conscious of
obstacles that may hinder learners’ short-term achievements, forestalling them from
reaching their long-term outcomes. Hence, the link of designing back relates to clarity of
focus.
Therefore, teachers are not concerned with ‘covering the curriculum’ that is often linked
very closely to a subject-based textbook and practiced within a ‘content-based
programming’ where the selection of contents takes priority over learning outcomes and
creative teaching strategies. Getting learners to think about mathematics in ways that go
beyond using measures to solve routine problems is an imperative goal of mathematics
reform (Stein and Bovalino, 2001). It is in this principle that teachers are expected to
identify learner building blocks (manipulatives). Stein and Bovalino (2001) went on to
mention that, manipulatives can be important tools in helping learners to think and
reason in more meaningful ways. With regards to the teaching of integers, this principle
is important in that, the teachers could start their instruction on integers where the
learners are supposed to end, and build back from there.
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2.2.5.3 High expectations
According to Spady (1994), high expectations means increasing the level of challenge to
which learners are exposed and raising the standard of acceptable performance they
must reach to be called finished or successful. Killen (2000) mentioned that, this
principle encourages learners to become deeply engaged with the learning process and
transform them to effective learners. Sadler (1989) pointed out that, it requires that
learners possess an appreciation of what high quality work is, that they have the
evaluative skills required for them to compare with some outcome quality of what they
are producing in relation to the higher standard, and that they should develop tactics
which can be drawn upon to modify setting high expectations. Spady (1994) claimed
that, OBE helps all learners to do difficult things well which defines learning from the
OBE lens. Thus, the kinds of assessments on integers should be challenging enough for
the learners to develop higher order thinking skills. Challenging standards of
performance don’t refer to creating impossible assessments but rather motivating
learners to be purposeful, useful and challenging in order to achieve success. When this
happens, learners’ confidence develops and gives them experiences to accept further
challenges. Killen (2000) suggested that, for assessment to be useful in an OBE system,
it should obey to the following principles:
1. The assessment procedures should be valid, they should actually assess what the
facilitator intends them to assess.
2. The assessment measures should be reliable, they should give consistent results.
3. The assessment measures should be fair, they should not be prejudiced by any
irrelevant factors such as the learner’s cultural background.
4. Assessment should replicate the knowledge and skills that are most important for
learners to learn.
5. Assessment should tell teachers and individual learners something that they do
not already know. That is, it should stretch learners to the limits of their
understanding and ability to apply their knowledge.
6. Assessment should be both comprehensive and explicit.
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7. Assessment should support every learner’s chance to learn things that are
important.
8. Learners are individuals; therefore, assessment should allow this individuality to
be demonstrated.
To establish high performance standards in learners, they need to be motivated.
Middlestone and Spanias (1999) emphasised that, motivations help guide children's
activity; they provide a structure for assessing the outcomes of activity; and they help
determine whether or not children will participate in future mathematical activity. Awan,
Noureen and Nas (2011, p. 72) opined that, “motivating students to learn in school is a
topic of great concern for educationist today”. To anticipate the motivation of their
learners in selecting a given task, teachers have only two guiding heuristics: Their own
opinions about what is personally motivating and their beliefs about what motivates their
learners (Middleton, 1995).
Motivating learners so that they can succeed in school is one of the greatest challenges
of this century. Lack of motivation is a big hurdle in learning and a pertinent cause in the
deterioration of education standards. Bonwell and Eison (1991) opined that, to be
actively involved, learners must engage in such higher-order thinking tasks as analysis,
synthesis, and evaluation. Within this context, it is proposed that strategies promoting
active learning be defined as instructional activities involving learners in doing things
and thinking about what they are doing. This view is based on the idea that successful
learning promotes more successful learning, this is the second premise of OBE (see
Section 2.2.4.2). With regards to the teaching of integers, teachers could expose learners
to challenging tasks on integers that may develop their cognitive skills.
2.2.5.4 Expanded opportunities
According to Spady (1994) expanded opportunities require staff to give learners more
than one chance to learn important things and to demonstrate that learning. According to
Killen (2000), the fourth principle maintains that, teachers must aim to provide all
learners with expanded opportunities. This principle is based on the concept that not all
learners have the ability to learn the same things in the same way and at the same time.
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In this context where learners’ learning becomes the main objective of teaching, what
really matters is that learners learn the important things not that they learn them in a
specific manner or by some arbitrary point in time. This discourages educators from
generalizing manifestations of learned behavior from learners, considering that every
learner is unique This principle appeals to teachers’ knowledge of instructional strategies
for purposes of lesson delivery. Some examples include: Problem solving methods,
learner-centered lessons, whole class teaching, integrated teaching, research and
exploratory learning. Killen (1998) argued that, teaching programmes need flexibility to
cater for different learners’ needs.
This principle relates to the first premise which says, all learners can learn and succeed
but not in the same way or at the same time (see Section 2.2.4.1). When teaching
integers, teachers need to provide all the learners with equal opportunities to learn.
Teachers should take each and every learner during those lessons at their own pace for
all of them to learn, understand and demonstrate knowledge of integers.
To sum up on the four principles, Spady (1994) beleived that, successful OBE
practitioners apply the four principles in four ways: Consistently, systematically,
creatively, and simultaneously. These criteria for applying the principles contribute
directly to a system's effectiveness. In particular, the creative application contributes to a
system's capacity to innovate and expand the range of OBE implementation possibilities,
which enhances the OBE concept and stimulates continued refinement and evolution.
The systematic application means, the curriculum must be systematically designed back
from the end point that learners are expected to reach, so that there is a clear path for
getting there. Consistency means, there should be steadiness in the flow of curriculum
coming from the broader outcomes to the specific and assessment should be integrated
in a coherent manner at a moderate level. The simultaneous application means all the
principles can be at work at the same time in a particular course or lesson. When
teaching integers, teachers may use the four principles simultaneously for effective
results.
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2.2.6 Beliefs on OBE
Spady and Schlebusch (1999) as cited in Ramoraka (2006) provided key beliefs that
describe genuine OBE efforts as follows:
1.

What and whether learners learn successfully is more important than exactly
when, how, and from whom they learn it.

2.

Schools exist to ensure that all their learners are equipped with the knowledge,
competence and qualities needed to be successful after they exit the education
system;

3.

Schools should be organised, structured and operated so that all their learners can
achieve these life performance outcomes;

4.

All learners can learn and succeed, but not on the same day in the same way;

5.

Successful learning promotes more successful learning, just as poor learning
fosters more poor learning;

6.

Schools control key conditions and opportunities that directly affect successful
learning.

These beliefs relate to the OBE premises and principles mentioned by Spady (1993).
The beliefs emphasise a number of points for example: Time should not be a
determinant factor in the learning process, learners do not learn in the same way and at
the same time, learners’ success encourages them to become successful in their
endeavors. Successful learning depends on the conditions in a school. Schools are
responsible for successful learning. Van der Horst and McDonald (1997) endorsed some
of these beliefs. They showed that OBE is based on the following: Learners should be
allowed to learn to their full potential; success breeds further success; learning
environment is responsible for creating and controlling the conditions under which
learners can succeed and community, educators, learners and parents share the
responsibility for learning. These beliefs do not differ with those given by Spady and
Schlebush (1999). In relation to the teaching of integers, these beliefs emphasise on the
teachers that, they should allow learners to learn integers to their full potential, and give
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them expanded opportunities until they achieve the outcomes. Both Spady and
Schlebusch (1999) and Van der Horst and McDonald (1997) saw the school state of
affairs as crucial for successful learning. Therefore, when teaching integers, the teaching
situation should be inviting for learners, challenging and motivating to promote the
culture of learning for all learners.
2.2.7 Qualities of the teacher in OBE
According to Spady (1994), the teacher needs to possess the following qualities in order
to bring about the successful implementation of OBE:
1.

Knowledge and skills in the learning area as a whole.

2.

The ability to prioritise what is important and what is less important.

3.

Be able to consider the level of difficulty of the outcome.

4.

Know how to assess the elements of a learner’s achievement in the most
effective way.

These qualities could apply to the teachers of mathematics using an OBE approach in
the teaching of integers.
2.2.8 Teaching strategies in OBE
Killen (2000) explained that, on the basis of the way in which learning is organised,
teaching strategies are often given labels such as lecturing, whole-class discussion,
group work, co-operative learning, problem-solving, learner research, and so on all these
strategies are emanating from both the learner-centered methods and the teachercentered methods.
Killen (2000, p. 10) explained that, “teachers in an OBE approach become facilitators of
learning instead of transmitters of knowledge, and this is how it should be because no
matter what you do as a teacher, you cannot claim to be teaching unless learners are
learning”. According to Baron and Boschee (1996, p. 574), “as a learner-centered,
results-oriented instructional strategy, the primary goal of OBE is to enhance the
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probability of success for every learner. Regardless of the specific instructional
approaches employed, any OBE program should: Clearly identify what an individual is
to learn; base each learner's progress on demonstrated achievement; accommodate each
learner's needs through multiple instructional strategies and assessment techniques; and
provide sufficient time and assistance for each learner to realize his or her potential”.
Limon and Vallente (2016) opined that, OBE entailed the use of learner-centered
approach so that the full abilities of learners in executing skills relevant to their courses
or program can be connected in a manner that involves collaboration, results, and
feedback. The methods used by the educator to help the learner achieve the outcomes
depend entirely on the creativity of the educator. In order for successful learning to
happen, teachers must use a variety of instructional methods, both direct and learnercentered; provide a variety of opportunities for learners to practice new knowledge; help
learners bring each learning episode to personal closure so as to show them where this
new knowledge will lead (Killen 2000).
Killen (2007) pointed out that, teachers should use a constructivist approach when
teaching learners in an OBE curriculum, he further said, “a constructivist approach to
teaching encourages teachers to look for patterns in students’ thinking” (p, 11). Being
aware of learners’ thinking patterns in integers may help teachers to anticipate and
appreciate learners’ understanding. Regarding using the different OBE strategies to
teach integers, Chang (1985) wrote that, teachers should teach the meaning behind the
operations, relating operations with integers to real-world situations and finding a
variety of ways to solve the problems involving integers. According to Schoeman
(2003), good teaching requires a variety of teaching and learning methods or techniques
appropriate to different contexts and needs of learners, one of which is group work.
Schoeman (2003, p. 18) listed three main types of group work which are regularly used
in the classroom and these are:
1.

Joint activity in groups with individuals and products (the Delta technique). In
this activity ideas and knowledge are shared by the members of the group but the
end product consists of individual projects or presentations.
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2.

Individual activity combined into one joint group end product (the Puzzle
technique). In this activity individual work is initially done by each member of
the group. On completion of individual projects, the work is then combined to
form one joint product.

3.

Cooperative activity with one end product (the Snowball technique). This
activity consists of the joint activity of group members working on one end
product.

As regards the composition and size of groups, Schoeman (2003, p.20) proposed the
following:
1. Groups should be smaller rather than larger, as this allows for the opportunity of
greater participation of learners.
2. The ideal size of a group is four members, it is large enough to make the exchange of
ideas possible and small enough for members to reach consensus on matters in the
group.
Whitacre et.al (2011) mentioned that, integers do not give the impression of tools that
are necessary for solving problems in the world, but as an artificial, purely mathematical
lens that we can apply to real-world contexts when that is the game to be played.
Different techniques can be used to solve integers, Chang (1985) presented a number
line technique as one of the multiple methods of teaching integers and he explained the
process as follows:
1.

Pick a problem-situation card.

2.

Write a mathematics sentence for the problem shown on the card.

3.

Solve the problem by walking on the number line.

4.

Draw the solution. Finally, record the solution using integers.

5.

Point out that steps are counted and that at position zero you have not yet moved
and so nothing is to be counted.

6.

Moving to the right indicates a positive direction, and moving to the left
indicates a negative direction.
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It can be argued that, teachers of mathematics need to use the different teaching
approaches suggested by different scholars in an OBE approach in order for them to
adhere to OBE principles in the teaching of integers. The framework in Figure 3 is
referred to as outcomes-based teaching and learning (OBTL). When designing a
programme, learning is the main focus, in an OBE curriculum, teaching should be
learner-centered and it concentrates on how best to facilitate student learning.

Figure 3: Outcomes-based teaching and learning framework (adopted from
https://ctl.hsu.edu.hk/)
2.3 Introduction and application of OBE in Zambia
2.3.1 Why was OBE introduced in Zambian schools?
The Zambia education curriculum was revised in the year 2013, in the revision of the
curriculum they adopted OBE as an education guiding principle. The aims of the 2013
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revised curriculum are to produce self-motivated, life-long learners, confident and
productive individuals, holistic, independent learners with the values, skills and
knowledge to enable them to succeed in school and in life (Zulu, 2015). According to the
MESVTEE (2013), the OBE approach seeks to link education to real-life experiences as
it gives learners skills to access, criticise, analyse and practically apply knowledge.
Learners are given practical experiences during the teaching and learning processes that
help them gain life skills. They went on to say that, in the recent years, there has been a
concern that teaching was not responding to the needs of the society, hence, the focus on
OBE in the Zambian education system.
OBE was basically the result of urgent need to provide solutions to the identified gaps in
the previous curriculum in Zambia. The entire Zambia education system had to be
reorganised with the shift of emphasis from teacher to learner. The shift was in essence a
shift away from the divided, disjointed and content-heavy, subject-based system
inherited from the past to the learner-centered OBE approach (MESVTEE 2013).
Markee (1997) emphasised that, curriculum change involves changes to teaching
materials, pedagogical values, knowledge of theory for practice, and assessment factors
which contribute to having appropriate infrastructure in place, for change to thrive. In
adopting this change in curriculum, teachers are expected to follow the laid down
principles of OBE during their teaching, this does not sideline the teaching of integers.
2.3.2 Application of OBE in Zambian schools
According to Kabombwe and Mulenga (2019), the development and implementation of
the revised school curriculum in Zambia began in 2013 and January 2014 respectively,
with early childhood education (pre-school), grades one, five, eight and 10. The other
grades that followed in 2015 were: Grade two, six, nine and eleven and adult literacy.
Grades three, seven and twelve curriculums were implemented in 2016 with grade four
being the last in 2017. The implication here is that, the OBE curriculum started being
implemented in those respective years and grades. At this time in 2019 all schools and
grades in Zambia are expected to have been implementing the OBE curriculum.
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Therefore, teachers are expected to obey OBE principles when teaching all the subjects
and topics, and so, mathematics is a part of it and integers in particular.
2.4 OBE related studies and gaps identified
2.4.1 OBE implementation
The characteristics, premises, principles and beliefs of OBE guide educators to use the
OBE approach and knowing what they are doing. If these characteristics are followed
closely, they can help educators to establish whether they are implementing OBE
effectively or not (Ramoraka, 2006). Chikumbu and Makamure (2000) commented that,
“since implementation takes place through the interaction of the learner and the planned
learning opportunities, the role and influence of the teacher in the process is
indisputable” (p. 51). One important thing is the need to comprehend and learn about the
implementation of an innovation in schools (Cuban, 1990). There is much to learn about
implementing any innovation in a school organisation. As with any school restructuring
effort, the fundamental issue is how to adhere to OBE premises and principles at the
school level.
Baron and Boschee (1996) mentioned that, in order to provide an overall framework for
OBE and to encompass all the requisite knowledge, skills, and complex behaviors
required of learners, outcomes in any OBE plan must first be stated in broad terms (see
Figure 2). However, more specific proficiencies or competencies must be identified for
each learner outcome, in order to provide the bases for organising curriculum,
instruction, and assessment within each content area. This could also apply in the
teaching of integers, learner competencies in integers could be identified for each learner
outcome and this may help to provide a basis for instruction and assessment on integers.
A study by Sheinker (1991) examined OBE implementation in Wyoming schools, it was
reported that, a majority of schools were pursuing OBE. It was also noted that teachers
and administrators perceived the extent of OBE implementation similarly. The study
further found that teachers were successful in adopting OBE beliefs, but much less
successful in implementing OBE instructional and assessment practices. Another study
32

by Killen (2000), on OBE principles and possibilities was intended to help teachers
understand how they can translate the theory and philosophy of OBE into practical
action in their instructional planning, teaching and assessment of learners’ learning. In
several respects, the paper was deliberately provocative, challenging teachers to question
their current teaching practices and to find ways in which some of the philosophies of
OBE can be incorporated into their teaching. The paper did not attempt to be a complete
treatise on OBE, rather, it introduced some ideas that are central to OBE. These studies
are related to this study in that they are all focusing on the practical part of OBE, are
teachers doing what is expected of them in the classroom as regards to the teaching of
integers?
Ramoroka (2006) researched on educators’ understanding of the premises underpinning
OBE and its impact on their classroom assessment practice. This study revealed that
educators still had little understanding of OBE premises and principles. They did not
accommodate OBE premises and principles in their classroom practices. Another study
by Dagdag (2019) investigated mathematics educators’ perspectives on OBE in the
Philippines and it was revealed that most of educators that took part in the research did
not have sufficient knowledge about OBE. This led to them failing to conform with the
OBE premises and principles. The study further revealed that, the perspectives and
attitudes of the educators also showed that they could not currently get away from using
conventional non-outcome-based practices. They therefore found it difficult to
constructively align the curriculum and assessment in their courses with the attainment
of desired outcomes for their learners.
Formative assessment is important because it is designed to provide feedback at multiple
levels, first, it provides feedback to the teacher about current levels of student
understanding. This feedback also informs what the next steps in learning should be
(Heritage, 2007). Feedback also is central to guiding learners through their own next
steps. These studies revealed the perspectives of educators with regards to OBE
implementation. This study may also get perspectives from teachers of mathematics on
OBE implementation except it could focus on their perspectives with regards to the
teaching of integers.
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2.4.2 Problems encountered during OBE implementation
The introduction of an OBE curriculum poses a range of challenges to teachers with
regards to the underlying assumptions and goals, the subject demarcations, the content,
the teaching approach and the methods of assessment. Hanekom (1987), in his
discussion on problems of implementation noted that, it should be acknowledged that
during the implementation process, problems could crop up because of too much or too
little information, insufficient resources, unsuitable institutions, or inadequate control
measures. In this case, it would seem that all of these could be leading to the problems in
OBE implementation. Gwennis (1993) mentioned that, while OBE is a possibly
powerful tool for school transformation, it presents many challenges in the areas of
implementation and practice. Kudlas (2018) also acknowledged that, problems can be
experienced with OBE delivery, especially within heterogeneous groups of learners. He
went on to mention that, OBE demands much greater effort on the part of the teacher to
avoid certain traps. Teachers may have to face problems that include diluted
expectations; learner boredom; grading confusion; learner apathy and procrastination.
Problems with assessment, corrective, and enrichment preparations; and a lack of
acceptance by the higher education community. In this regard, delivering and managing
OBE can be a time consuming, laborious activity. It is possible that the problems Kudlas
(2018) alluded to in curriculum implementation could also be encountered in the
teaching of integers.
Asebiomo (2009) argued that, no matter how well articulated a curriculum may be, its
effective implementation is essential toward attaining the desired goals of education.
This is because the problem of most programmes arises at the implementation stage.
Curriculum changes are intended to improve the quality of education for the benefit of
learners. However, the revision of the Zambia education curriculum does not seem to
achieve its intended goals in the field of secondary school mathematics. As a result, it
could be argued that some of the changes are contributing to the challenges faced by
teachers of mathematics in secondary schools as they try to implement OBE principles
in the teaching of integers.
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Dukada-Magaqa (2003) undertook a research to outline the problems that were
encountered by teachers in predominantly historically disadvantaged schools in South
Africa, with regards to implementing the OBE policy. It was found that teachers were
not confident in implementing OBE because they felt that, they did not have adequate
facilities or resources for learners, nor was there sufficient information and training
about OBE and the syllabuses available. According to the OBE policy, the teacher-pupil
ratio is supposed to be 1:35 (Jansen and Christie, 1999). Dukada-Magaqa (2003) further
found that, in these historically disadvantaged schools it was seen that not a single
school had that teacher- pupil ratio. This alone showed that it could be hard to
implement OBE with such large numbers of pupils, since the learners need individual
attention. He further stated that, an assessment was done of the teachers' respective
teaching tools and resources. Most teachers had standard equipment like desks, chairs,
tables, notice boards, cupboards, and charts. However, given the high student numbers,
they were not enough. He gave an example of Fundokuhle High School where three
learners shared one desk. These problems (inadequate desks, over populated classes)
may relate closely to the problems faced by teachers in implementing OBE principles in
the teaching of integers.
In the study by Velupillai (2006), where he investigated how mathematics educators
teach the outcomes-based curriculum, it was found that, reasons for not achieving the
outcomes were found to be poor teaching, poor teaching materials and a lack of
resources. He further revealed that, “in all the observed classes, teaching materials were
either non-existent or insufficient for addressing the specific outcomes. Textbooks were
insufficient in these lessons. The study further revealed that, no calculators or
mathematical instruments were available whenever needed in these lessons as a teaching
or learning material aid. In one classroom there were not enough desks and benches, this
may hinder the achievement of the outcomes” (p. 93). Thereafter, Velupillai (2006)
concluded that the problem did not lie with the new curriculum but with the
implementation. If the curriculum was implemented properly with proper teacher
training and with resources available, the situation could have been met. The problems
that Velupillai (2006) revealed on OBE implementation may relate to the problems that
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teachers of mathematics could have faced in implementing OBE principles in the
teaching of integers.
Bresciani (2011) conducted a grounded theory study whose purpose was to identify the
typical barriers encountered by faculty and administrators when implementing OBE
assessment program review. An analysis of interviews with faculty and administrators at
nine institutions discovered a theory that faculty and administrators’ promotion, tenure,
and/or renewal of contracts were often not dependent on whether they use results from
OBE assessment program review to improve their students’ learning and development.
Joskin (2013) probed three levels of an implementation process of an outcomes-based
English Education Curriculum in two urban secondary schools in Port Moresby, Papua
New Guinea. He found that the curriculum change was challenging as policy
expectations failed to align with practices. There were little shared meanings between
teachers’ views and classroom practices, this lack of connection contradicted policy
intentions. There also appeared to be no connection by policy makers of the inbuilt
pressures inherent in the outcomes-based model of education adopted for PNG.
The paper by Akhmadeeva, Hindy and Sparrey (2013) showed how attempts to
introduce a new OBE curriculum in the Mechatronic Systems Engineering (MSE)
program at Simon Fraser University posed a range of challenges to teaching staff and
students in terms of the most effective and efficient means for transitioning the program
and achieving the expected improvements in educational outcomes. However, the
mechanical process of pursuing outcomes without the deliberate revision of the
pedagogy, attitudes and forms of assessments failed to attain the continuous
improvement concept that OBE implied. Their paper analysed MSE faculty interview
responses to approaches they incorporated in their teaching practices and the effect these
practices had on student learning. Class size, expectations of learner characteristics and
reality, teaching practice and evaluation, and student motivation were the most
commonly discussed challenges. It was further revealed that, self-reported instructor
characteristics and the perceived role of the instructor often contradicted the OBE model
of learning. The results informed a critical discussion of the pedagogical aspects
involved in reshaping existing curriculum to satisfy the needs of the 21st century learner.
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The process of transitioning from the content-driven to the OBE curriculum revealed
opportunities in terms of transformative teacher education as well as challenges that
warrant further analysis. It can be argued that transitioning from one curriculum to
another needs proper understanding of the new curriculum and how it should be
implemented by faculty, this is the problem that teachers of mathematics could face
when teaching integers in an OBE curriculum. They may not be clear about the
implementation process and hence doing things the way they think it may be right for
them.
Another study by Olorunleke (2014) on the problems and prospects of curriculum
planning and implementation in the Nigerian educational system revealed that, Nigeria
was facing a lot of challenges in her educational sector. Many of these problems were
traceable to inadequate planning and implementation of the curriculum. Teachers are the
agents who implement the curriculum. No matter how well a curriculum is planned, if it
is not properly implemented, the desired results cannot be achieved. Olorunleke (2014)
further found that, teachers in the past had been left out of the planning stage and were
brought in during the implementation stage. This did not augur well for the country
Nigeria. It can be argued that teachers of mathematics were not fully involved in the
planning stage of the Zambian revised curriculum and hence problems in implementing
it in the teaching of integers, is this true?
A study by Mandukwini (2016) investigated the experiences and challenges faced by the
school stakeholders in particular, School Management Teams (SMTs) and educators
towards implementation of curriculum change in selected high schools in Mount
Fletcher District in the Eastern Cape Province. It became apparent from the findings
that, there were major curriculum challenges facing SMTs and teachers in managing the
curriculum implementation in their schools. These included lack of resources,
inadequate training and heavy workloads. However, measures were suggested to limit
the challenges towards curriculum implementation in order for the SMTs and teachers to
manage and implement the curriculum effectively. Curriculum change can be
encompassed with a lot of problems if not adequately prepared for. It is for this reason
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that teachers of mathematics needed adequate preparation into the OBE curriculum for
them to implement OBE principles in the teaching of integers.
A study conducted in Zambia by Mungalu (2019) on implementation of OutcomesBased Mathematics Teacher Education Syllabus (OBMTES) found that, there was
inadequate capacity building, limited time and resources impeded the successful
implementation of the OBMTES. The findings from lesson observations indicated that
other than the chalkboard, there was no evidence of use of teaching and learning aids in
all the lessons. The study further revealed that, lecturers of mathematics had little
knowledge of OBE, its premises and principles. This is a Zambian perspective on
implementation of OBE at teacher training colleges and in mathematics education to be
specific. Another study conducted in Zambia by Silwimba (2019) on implementation of
Outcomes-Based Mathematics Education (OBME) curriculum found that teachers of
mathematics were not oriented on the implementation of the OBME curriculum. This
perspective could be similar to that of the implementation of OBE in the teaching of
integers at secondary school, the problems that lecturers went through may be similar to
the problems that teachers went through in OBE implementation in the teaching of
integers.
One can say, implementation may be regarded as simple, but practice has proved that it
is constrained by a number of factors such as the environment, inadequate resources,
information, and so on. That is why Pressman and Wildavsky (1973) viewed
implementation as, a process of interaction between setting of goals and actions geared
to achieve them. All the studies reviewed in this section identified a gap on problems
that may be encountered in implementing OBE in the teaching of integers, there is no
study yet that has revealed any information in this area.
2.4.3 Solutions to the problems faced in OBE implementation
Kudlas (2018) argued that, OBE is laborious to develop and expensive to implement.
There are no "canned" curricula that include outcomes and assessments that would be
acceptable by all teachers or schools or communities, so time and patience are essential
to foster a workable transformation. An investiture of time, talent, and resources is
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necessary to generate measurable outcomes, meaningful assessments, and appropriate
learning experiences. Observing the importance of involving teachers in decisionmaking and planning of curriculum, Obinna (2007, p. 8) observed that, ‘‘no government
policy on education can be realized if it does not first of all perceive the problems and
opportunities before initiating decision-making process”. The teacher is in the best
position and most qualified resource person to be consulted. Danielson (cited in Hiralaal,
2000, p. 11) argued that, “OBE is a complex, comprehensive and powerful model for
school improvement, but it is not a package that can be bought off the shelf and
instituted the next week”. In order to implement OBE, it is important for principals to
receive in-service training first, so that they can be able to give support to their junior
staff. Then each staff member can be trained and only then will they come to understand
the goals of OBE.
A study by Schoeman and Manyane (2002) on understanding the introduction of
outcomes-based history teaching in South Africa had one of its aims to be proactive and
to assist in the retraining of history educators so that they will be able to teach outcomesbased history with success in their classrooms when it is implemented in public schools.
This study saw the need and importance to retrain the teachers because they did not
know how to implement the OBE curriculum in the teaching of history. Dukada-Magaqa
(2003) revealed in his study that, educators feel the need for in-service training in
everything related to OBE implementation.
He further revealed that, a teacher with eighty learners in class was able to convince the
school to reduce the number to forty instead. This meant more classes but with fewer
learners with a change the style of teaching. The educator did not stand in front of the
learners and teach the subject matter as they did before, but organized activities, which
the learners needed to execute. This showed that, the teachers had to use their own
discretion, which can be quite a daunting task. Similarly, Ivowi (2004) noted that, to
ensure that curriculum is effectively implemented, infrastructural facilities, equipment,
tools and materials must be provided in adequate quantities.
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Another study by Odey and Opoh (2015) investigated teachers’ perceived problems,
causes and solutions of curriculum implementation in tertiary institutions. The findings
revealed the most frequently occurred problems, causes and possible solutions of the
curriculum implementation. Some of the solutions were: Proper monitoring of
curriculum implementation, updating of infrastructural facilities and regular retraining
programmes for practicing teachers. The study however concluded that there was need
for a paradigm shift of faulty policy to result oriented policies that would meet the
challenges of curriculum procedures.
According to Baron and Boschee (1996), as a learner-centered, results-oriented
instructional strategy, the primary goal of OBE is to enhance the probability of success
for every learner. They went on to say that, regardless of the specific instructional
approaches employed, any OBE program should:
1.

Clearly identify what an individual is to learn.

2.

Base each learner's progress on demonstrated achievement.

3.

Accommodate each learner's needs through multiple instructional strategies and
assessment techniques; and provide sufficient time and assistance for each
learner to realize his or her potential.

2.5 Summary of Chapter two
Program design for outcomes means organising teaching to achieve predetermined
outcomes. It should start with a clear description of what learners are to know, what they
are to be able to do, and what attitudes or values are desirable by the end of the
programme. As previous studies have indicated, it is clear that misunderstanding of
OBE by the educators can affect the performance of learners. Availability and quality of
adequate resource materials have great influence on curriculum implementation. All
studies mentioned in this chapter create gaps in some way for more research to be
carried out on implementation of OBE. The literature reviewed from the Zambian
context revealed a gap also. There was a gap identified on practices in the mathematics
classroom as regards to OBE in Zambian secondary schools. All the above studies are
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slightly different from this study because this study was focusing on the implementation
of OBE principles in the teaching of integers. A combination of many factors determines
the failure or success of the implementation of any educational program. Anderson
(1997, p. 214) summed this up well when he said that, "implementation is neither a
routine nor highly predictable process". This means that, one cannot predict how policy
implementation will run. Table 1 shows the summary of the related and reviewed
studies.
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Table 1: Summary of related literature

Themes
general outline of OBE

Introduction and application

Topics of concern

Relating to the current study

•

what OBE really is

•

definitions of outcomes

•

characteristics of OBE

•

OBE premises

and

•

OBE principles

development of this study.

•

beliefs underlying OBE

•

qualities of a teacher in OBE

•

teaching/ learning strategies in OBE

•

why OBE has been introduced in

of OBE in Zambia
•

•

knowing what OBE really is was of great
importance to this study.

•

•

understanding the OBE its premises, principles
characteristics

led

to

the

smooth

Knowing why OBE was introduced in Zambia

Zambian schools.

informed this study greatly because it was

application of OBE in Zambian schools

conducted in Zambian schools.
•

the gap was identified in OBE literature in the
Zambian context and in the teaching of integers
to be specific.

OBE related studies and the

•

OBE implementation

identified gaps

•

problems

•

encountered

during

•

study in that most of them found that:

OBE
•

implementation
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educators did not understand OBE premises
and principles

solutions to the problems encountered
during OBE implementation.

Different studies on OBE have informed my

•

some educators did not use the appropriate

teaching strategies in OBE
•

problems of lack of proper training, insufficient
teaching and learning materials, inadequate
infrastructure were mentioned in most studies.

•
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solutions to the problems were also proposed.

CHAPTER THREE

METHODOLOGY

3.1 Overview
In this chapter, the researcher focused on the different procedures used to execute the
study. The researcher first described the research paradigm, research design, population,
sampling procedures and data collection methods and instruments. The last part
comprised of data collection and analysis methods, credibility and trustworthiness then
finally ethical considerations.
3.2 Research Paradigm
Given that this study focused on the implementation of OBE principles in the teaching
of integers, it is situated within a constructivist epistemological paradigm and it involves
meaning, reality and knowledge. Constructivism is a social theory that underpins
qualitative research and it suggests the view that the realities explored by researchers are
social products of the actors, of interactions and institutions (Flick, 2006). It argues that
the realities of the world are created by individuals’ understandings and experiences
(Bryman, 2008; Flick, 2007). The researcher adopted constructivism because of the
understanding that knowledge on integers is constructed by persons and the
implementation process of OBE takes effect from their societal practices because it
involves real-life situations.
3.3 Research Design and Approach
Research design is the process that involves the overall assumptions of research up to
the method of data collection and analysis (Creswell, 2009). In this regard, it can be said
to be a progression of the study that will lead to the attainment of the stated objectives.
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This study was a case study. Descombe (2005, p. 32) stated that, “case studies focus on
one instance (or a few instances) of a particular phenomenon with a view to providing an
in-depth account of events, relationships, experiences or processes occurring in that
particular instance”. In this study an in-depth account of the teachers’ experiences in the
teaching of integers was provided, the events that took place in the classroom as regards
to the teaching of integers in an OBE curriculum were given. Teachers also gave an indepth account of the problems that they experience when teaching integers in an OBE
curriculum and the solutions that they thought would help address those problems.
The research approach used in this study was qualitative. Participants in this study were
limited and the results and conclusions were not based on numbers, but on teachers’
opinions about their understanding of OBE. Qualitative investigations originated from
anthropology, psychology and sociology but are a field of inquiry that cuts across
disciplines and subject matters (Denzin & Lincoln, 2005). There are a lot of definitions
of a qualitative approach from different scholars but the one that echoed with the focus
of this study was the description given by Cohen, Manion and Morrison (2007, p. 168)
that, “qualitative research is an investigative process where the researcher is the main
instrument conducting research in a natural setting”. The study gave explanations of
mathematics teachers’ implementation of OBE principles in the teaching of integers.
3.4 Target Population
Population refers to an aggregate of people or things that a researcher has in mind from
which one can obtain information and draw conclusions (Franken and Wallen, 2000). It
is a larger group from which a sample is taken. In addition, a population targeted for a
specific study shares a number of common features. In this study, the targeted
population comprised of all teachers of mathematics in Mkushi district.
3.5 Sample and Sample Size
Mugenda and Mugenda (2003) defined a sample as a small group obtained from the
accessible population. It is a small group that is carefully selected so as to be
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representative of the whole population. The study sample of this investigation was 35
teachers of mathematics in Mkushi Zone of Mkushi district. Sample size is the number
of subjects in your study (dr.carrol@optonline.net). According to Creswell (2014)
qualitative research is context bound and uses a small sample size. In this study, the
sample size comprised of four teachers of Mathematics from two secondary schools in
Mkushi district, two teachers were selected from each school. These participants were
selected purposively.
3.6 Sampling Technique
The study employed non-probability sampling technique of participants. Denscombe
(2003) explained that, the decisive and defining characteristics of non-probability
sampling, whatever form it takes, is that the choice of people or events to be comprised
in the sample is definitely not a random selection. Purposive sampling was used to select
regular teachers of Mathematics in Mkushi district. According to Tongco (2007, p. 147),
“the purposive sampling technique, also called judgment sampling, is the deliberate
choice of an informant due to the qualities the informant possesses”. In this study
purposive sampling was used to select the participants who were teaching mathematics
in the two schools.
This study employed the homogeneous type of purposive sampling. It is a choice of
participants that have a shared characteristic or set of characteristics (Cresswell, 2014).
A homogeneous sample is often chosen when the research questions being addressed
are specific to the characteristics of the particular group of interest, which is
subsequently examined in detail. The characteristics of participants that the researcher
targeted in this study were those teachers who were teaching grade eight mathematics at
the time of the research. The researcher found out from the Heads of the mathematics
departments in the target schools on which teachers were teaching grade eight
mathematics at the time the research was being conducted. Two regular grade 8 teachers
teaching mathematics were targeted from each of the two schools.

46

3.7 Data Collection Methods
The researcher used data collection methods that were appropriate for qualitative
researches, these were; semi-structured interviews, lesson observations and document
analysis. All these data collection methods resulted in triangulation of the data. Robson
(2002) described triangulation as a means of using diverse methods to collect data on the
same topic thereby letting findings to be compared and then collaborated or questioned
accordingly.
According to Patton (1990), triangulation guides against inconsistencies in data and
ensures credibility. Patton (2002) argued that the combination of methods complements
each other by eliminating overlapping flaws. Triangulation therefore implies that
measurements from varied methods result in greater credibility. Instruments of data
collection are defined by White (2003) as the tools which the researcher uses to fulfil the
research design and answer the set research questions. This study used; lesson
observation schedules, interview guides, focus group discussions guide and document
analysis checklists. The quality of these instruments is very critical because “the
conclusions researchers draw is based on the information they obtain using these
instruments” (Fraenkel & Wallen, 2003, p. 158). Each of the data collection methods are
explained below.
3.7.1 Semi-structured interviews
With semi-structured interviews, the interviewer is ready to be flexible in terms of the
order in which the topics are well-thought-out, and, perhaps more importantly, to let the
interviewee develop ideas and speak more extensively on the issues raised by the
researcher. The answers are open-ended, and there is more emphasis on the interviewee
explaining points of interest (Denscombe, 2005). Conducting interviews was important
in order to determine mathematics teachers’ in-depth views regarding their
understanding of OBE. Tuckman (1994, p. 366) argued that, “events cannot be
understood unless one understands how these events are perceived and interpreted by
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people who participate in them”. The researcher conducted two sets of interviews with
the same participants.
The interviews were semi-structured as some of the questions were planned prior to the
interviews. Some questions were drawn from educators’ responses. Questions that were
planned prior to the interviews guided the investigation, but they did not restrict
teachers’ opinions. Patton (1990, p. 278) mentioned that, “the purpose of interviews is to
find out what is in or on someone’s mind”. He went on to argue that, people are
interviewed in order to determine from them those things which cannot be directly
observed as everything cannot be observed. In this investigation, teachers’ opinions were
probed during the interviews. The data that was elicited from the first set of interviews
was on teachers’ knowledge on outcomes and from the second set was on how teachers
of mathematics implemented OBE principles in the teaching of integers and the
problems that they encountered during the teaching of OBE and finally the possible
solutions to the problems, for more details see Appendices 1 and 3, respectively.
3.7.2 Lesson observations
Joskin (2013, p. 113) defined lesson observation as “the process of examining and
recording the environment and interactions describing teachers’ and students’ activities
from the classrooms”. Literature has shown that observation is also a methodology that
is well suited for the collection of qualitative data (Cohen et al., 2007). It occurs in
natural settings that already exist and not “in contrived settings” (Litchman, 2010, p.
162). Direct observation was helpful to determine how teachers of mathematics taught
and assessed their learners on integers in their respective classrooms. According to
Tuckman (1994, p. 378), “what should be observed, is the event or phenomenon in
action”. He further highlights that in qualitative educational research this often means
sitting in the classroom in an unobtrusive manner as possible and watching teachers
deliver a programme to their learners.
The researcher observed lessons and this enabled her to obtain data from naturally
occurring settings on how teachers of mathematics adhere to OBE principles in the
teaching of integers. Four lessons were observed for each of the four teachers. An
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observation schedule was used which guided the researcher on what to observe and
comment on the observations, for more details see Appendix 2. Morrison (1993) noted
that observations enable data collection by researchers from four areas: the physical
setting, the human setting, the interactional setting, and the programme setting. The
researcher took note of all the factors that Morrison (1993) outlined during observations
by going physically in the classroom and observed the lessons, interacted with the
participants through interviews and focus group discussions and of course taking into
consideration the programs that are outlined in the schools and the specific times that the
teachers were teaching integers to their learners.
3.7.3 Focus group discussion (FDG)
Literature reveals that FDG is another form of qualitative method used to collect data
(Cohen et al., 2007). It is sometimes called group interviews or group discussions
(Kitzinger, 1994). A number of people make up a group to discuss issues related to the
researcher’s topic of investigation called an organised discussion (Flick, 2006). FDGs
can be conducted as a highly structured discussion or as a less structured one. The
former involves the researcher having a predetermined set of questions and using them
to guide the discussion. Alternatively, the latter is conducted in a less structured manner
where the investigator facilitates the discussion, by introducing the topic and then letting
the group determine the flow and process of questions and answers. The former is the
one that the researcher used in this study and it was conducted with pupils for
triangulation purposes, for more details see Appendix 4. The researcher sampled eight
learners from each of the four target classes and conducted separate FDGs in order to
obtain information on how the teachers used the principles of OBE when teaching their
learners integers.
3.7.4 Document analysis
Bowen (2009) described document analysis as a systematic approach for reviewing or
evaluating documents. Documents can include both printed and electronic materials.
Some documents were reviewed to determine how teacher participants recorded their
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information. The researcher drew up a document analysis checklist which had the items
that were being checked, for more details see Appendix 5 A review of documents helped
the researcher to establish whether educators followed OBE principles in their teaching
of integers. In this study, official documents like the lesson plans, records of work and
assessment papers for the four teachers of mathematics who were observed were
analysed. This was in order to determine the extent of the OBE policy intentions in the
teaching of integers.
3.8 Data Collection Procedure
The researcher collected data during the first term of the Zambian school calendar,
specifically, between February and April 2019. Using the instruments stated in section
3.7. The researcher first collected data through semi-structured interviews with each of
the four teachers of mathematics to find out if they were aware of the outcomes in the
grade eight mathematics syllabus and also the general outcomes of education in Zambia
(Clarity of focus). Then the lessons on integers were observed to determine how teachers
of mathematics adhered to the OBE principles (clarity of focus, reflective designing,
setting high expectations and expanded opportunities) in their teaching of integers. The
researcher then had the second set of semi-structured interviews with each of the four
teachers. This was done at the end of all the observations to get further information on
implementation of OBE principles in the teaching of integers, and also get information
on perceived problems teachers encounter in implementing OBE principles and their
perceived solutions to the problems in teaching integers.
The researcher then conducted FDGs with the learners from those classes the researcher
observed lessons from. Thereafter, the researcher analysed the documents such as,
records of work, lesson plans and assessment tools to see what was documented
concerning the OBE policy implementation in the teaching of integers. Some lessons
were video recorded and the interviews were audio recorded so as to enable the
researcher capture the reality in its totality. This order of data collection was so because
the researcher was going to get an orderly flow of all the information needed for the
study without getting mixed up on certain information. The semi-structured interviews
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needed to come first because they were providing a justification on knowledge of
outcomes which is the first thing that a teacher should possess in OBE even before they
go to teach in the classroom. Lesson observations followed through because, they were
guiding the rest of the methods that remained and they provided information that needed
to be followed up in the next collection methods. The semi-structured interviews (the
second set) were a follow up on the observations and also elicited further information
needed for the research. The FDGs with the learners were to see what the baseline in
class was after the observations. Finally, document analysis was a follow up on all the
instruments.
3.9 Data Analysis
This section describes the methods used for data analysis in this study. In the context of
qualitative research, data analysis was described by Bogdan and Biklen (2007, p. 159) as
“the process of systematically searching and arranging the interview transcripts, field
notes and other materials to increase your own understanding of them and to enable you
to present what you have discovered to others”. In other words, data analysis refers to
examining what has been collected in a research and making deductions and inferences
(Patton, 2002). Qualitative data collected from regular teachers of Mathematics and
pupils was analysed thematically. Creswell (2014) asserted that, thematic analysis
categorizes related topics, and major themes are identified to provide rich deep
description of the phenomena under study, therefore, data from semi-structured
interviews, lesson observations and focus group discussions were closely examined to
identify common themes.
The data that was obtained in this study was first broken down into units and then the
units were categorised. The researcher was on the look out of the common statements
that were recurring in those categories. Data was then coded; each code described the
idea expressed in that part of the text. Thereafter, themes were generated, this happened
in such a way that, the researcher looked over the codes that were created, identified
patterns among them and started coming up with themes. The themes were then
reviewed by returning to the data set and compared it against the themes. Table 2 shows
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the OBE principles, their meanings and their indicators. An example of the data analysis
process is given in Table 3. Two themes that were coded (1) and (2) on the first principle
were generated as shown in table 3 and these were:

Establishing learners’ prior

knowledge and development of mathematical concepts in learners.
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Table 2. OBE principles and their indicators

Principle

Explanation

Clarity of focus

focus on what learners will be able to do

•

help learners develop competencies

successfully.

•

enable predetermined significant outcomes

•

clarify short- and long-term learning intentions

•

focus assessments on significant outcomes

clear

•

class outcomes aligned with overall outcomes

definition of significant learning that learners

•

Identify learning building blocks

are to achieve by the end of their formal

•

Link planning, teaching and assessment decisions

Reflective design

Begin

curriculum

Indicators

design

with

a

education

Expanded opportunities

High expectations

to significant learner outcomes
•

Real life examples

Learners do not learn the same thing in the

•

provide multiple learning opportunities

same way and at the same time.

•

matching learners needs with teaching techniques

•

motivate learners

•

Engage deeply with issues of learning

•

Push beyond where normally have gone

Establish

high,

challenging

performance

standards.
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Table 3: Example of how themes where generated
Lesson observations

Semi-structured

FDGs

Document analysis

interviews
•

•

•

Teacher A1 did not

•

Teacher B1, not sure

•

Pupil X1, the teacher

mention the outcomes

of the outcomes in

never

to the learners (1)

the syllabus (2)

outcomes

Teacher A2 did not
mention the outcomes
to the learners (1)

•

Teacher

A1,

to

develop

us
at

•

teaching

that they can

written down on all the lesson plans

the

(1)

(1)

life problem solving
(2)
Teacher A2, I only
know

those

outcomes

we

•

Teacher B1, the outcomes were
written down on all the lesson plans
(1)

started

•

Teacher B2, prior knowledge was
written down in the introduction of

without

the lesson plans (1)

mentioning the outcomes

apply them in real-

•

away

same
use

when going to teach
(2)
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Teacher A1, the outcomes were

any

Pupil Y1, our teacher just
straight

concepts in learners

Teacher A1, started the
lessons with prior
knowledge (1)

•

on integers. (1)

mathematical

Teacher B1 did not
mention the outcomes
to the learners (1)

Teacher B2, started the
lessons with prior
knowledge (1)

gave

beginning of the lesson

so
•

•

•

Teacher A2, prior knowledge was
written down in the introduction of
the lesson plans (1)

3.10 Ethical Consideration
This study was cleared by the ethics committee of the University of Zambia (UNZA),
(see Appendix6). Permission to conduct research in Mkushi district was granted by the
District Education Board Secretary (DEBS), (see Appendix 7). In compliance with the
UNZA ethics committee regulations, informed consent was sought from all the
participants (see Appendix 8). According to Cohen, Manion and Morrison (2005), much
social research demands obtaining the consent and co-operation of subjects who are to
assist in investigations and of significant others in the institutions or organisations
providing the research facilities. Participants were made aware of the purpose and aim of
the study. Participants were advised of the voluntary nature of their involvement in this
study and were given the chance to withdraw at any stage.
The participants were granted anonymous identity in this study, and so pseudo names
were used instead of the participants’ actual names. According to Denscombe (2003), if
the researcher can show that the identities of those involved were never disclosed, there
is a reasonable case for saying that the participant observation was conducted in an
ethical manner. Cohen, Manion and Morrison (2005) also noted that, a participant is
considered anonymous when the researcher or another person cannot identify the
participant from the information provided in that particular research. Where this
situation holds, a participant’s privacy is guaranteed, no matter how personal or sensitive
the information is. Data from the semi-structured interviews and lesson observations was
collected via audio and video recordings and field notes. All data was stored on the
researcher’s laptop which is only accessible through the researcher’s password.
Additionally, there were hard copies of the data locked in a filing cabinet which only the
researcher has access to. Finally, the researcher shared the findings of the research with
the participants so that they can prove them right or wrong.
3.11 Credibility and Trustworthiness
The researcher disconfirmed evidence which is a procedure closely related to
triangulation. It is the process where investigators first establish the preliminary themes
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in a study and then search through the data for evidence that is consistent with or
disconfirms these themes. In this study the researcher came up with themes (for how, see
section 3.9) that were in line with the data obtained on how teachers of mathematics
adhere to OBE principles in the teaching of integers. Thereafter, the researcher went
through all the data gathered to check for evidence on those themes, the themes that had
no evidence were gotten rid of. The researcher had to seek disconfirming evidence in
order to develop a richer and in-depth understanding of how teachers adhere to OBE
principles in the teaching of integers. The researcher also provided snapshots and
excerpts from the data that was gathered as evidence.
The other procedure was member checking, the credibility procedure shifts from the
researchers to participants in the study. Lincoln and Guba (1985) described member
checks as "the most crucial technique for establishing credibility in a study” (p. 314). It
consists of taking data (findings) and interpretations back to the participants and other
external persons so that they can confirm the credibility of the information and narrative
account. During repeated observation, the researcher built trust with participants,
established rapport so that participants were comfortable disclosing information, and
reciprocated by giving back to people being studied. With the lens focused on
participants, the researcher systematically checked the data and the narrative account
with all the participants who confirmed the data as a true reflection of what took place.
The supervisor, who is an expert in this field, examined the research process and the
write ups.
A peer review or debriefing is a form of trustworthiness that the researcher used in this
study, this involved review of the data and research process by someone who is familiar
with the research or the phenomenon being explored. A peer reviewer provides support,
plays devil's advocate, challenges the researchers' assumptions, pushes the researchers to
the next step methodologically, and asks hard questions about methods and
interpretations (Lincoln & Guba, 1985). The use of peer review enhanced the accuracy
of this study, this process involved the researcher presenting at two different seminars at
UNZA. The lens for establishing credibility and trustworthiness was external to this
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study, and a critical paradigm was operating because of the close collaboration between
the external reviewer and the qualitative researcher.
3.12 Summary of Chapter three
This chapter looked at the methodology on how the research was carried out. The
research used the constructivist paradigm and the research design was qualitative. The
sample size of four teachers was chosen and the teachers were chosen purposively,
homogeneous purposive sampling was used to select the teachers who were teaching
mathematics to grade eight learners at the time of data collection. The data collection
instruments that were used were lesson observations, two sets of semi-structured
interviews, document analysis and focus group discussions. The data was then analysed
thematically. The researcher also put into consideration the research ethics which
included confidentiality of information obtained from the participants, anonymous
identity of participants and informing participants of the aim of the study. Credibility
and trustworthiness of the data and the research process were not overlooked, these
included; giving excerpts and snapshots from the data, member checking, expert review
and disconfirming evidence. In the following chapter, the researcher will present the
findings of the study by linking with the research objectives as given by the respondents
from the field.
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CHAPTER 4

FINDINGS

4.1 Overview
This chapter presents findings of the study on implementation of outcomes-based
education principles in the teaching of integers. The research findings were obtained
using four types of research instruments during data collection namely; lesson
observation schedules, two semi-structured interview schedules for teachers, FGD guide
for learners and document analysis checklists. Data was analysed so as to obtain
comprehensive meaning from it. These findings have been presented according to
themes that were derived from the responses that were obtained from the respondents as
they participated in the study (see section 3.9). The research questions were as follows:
1.

How do teachers of mathematics adhere to OBE principles in the teaching of
integers?

2.

What are mathematics teachers’ problems experienced in implementing OBE
principles in the teaching and learning of integers?

3.

What are mathematics teachers’ solutions to the problems experienced in
implementing OBE principles in the teaching of integers.

The themes that were obtained from research question one were: no knowledge on
general outcomes of education, development of mathematical conceptual understanding
and linkage to everyday life, establish learners’ prior knowledge, linking class activities
to the outcomes of each lesson, linkage between class activities with overall outcomes of
education, use of tangible objects when teaching integers,

reference to real life

situations, asking learners to solve on the board, administering group work, asking
learners to justify their answers and giving learners challenging tasks on integers.
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Under research question two, teachers mentioned the problems they encountered during
the teaching of integers which were: overpopulated classrooms, inadequate teaching and
learning materials, no enough desks, learners’ bad attitude towards mathematics, not
enough periods for mathematics, not fully understanding OBE, documents on the revised
curriculum not fully showing how to teach mathematics, difficult to link integers to real
life and lack of motivation. Solutions to these problems were given under research
question three and these were: Reduce pupil enrolment, purchase teaching and learning
materials, school managements to purchase and repair desks, learners should be
motivated to learn mathematics, number of periods for teaching mathematics should be
increased, conduct workshops on OBE, more elaborate materials should be prepared,
link integers to real life and need for motivation of teachers of mathematics. These
finding are evidenced by excerpts and snapshots. Before presenting the details of these
findings, the physical setting of the study is provided.
4.2 Physical setting
Physical setting refers to the inside and outside features that comprise the environment
of the classroom observed. In this study, the researcher observed four teachers in four
different classrooms (C1, C2, C3 and C4). Two classrooms were observed from each of
the two schools (S1 and S2). From S1, C1 and C2 were observed. There was a corridor
which was a bit high from the ground at C1 and there were no stairs to help both learners
and teachers to climb. Hence making it difficult for teachers and learners to climb which
included the physically disabled learners. Inside C1 the building was very stable and
well ventilated even thought there were few desks. Desks in the classroom were on first
come and first save basis. The outside environment for C2 was similar to that of C1 and
the classrooms were next to each other. The inside of C2 was also similar to C1, some
learners sat on the floor while others on desks. In S2, both C3 and C4 had similar outside
and inside environments. Their outside environments had flowers and hedges with
loaned green grass, their corridors were not very high. Inside the classrooms, all the
learners sat on borax, the buildings were in a good state for learning and well ventilated
with big windows. For S1, the teacher participants were teacher A1 and teacher A2, for
S2 the teacher participants were teacher B1 and teacher B2. The learners that were
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involved in the FDGs were: From teacher A1’s class, Z1, Z2, Z3, Z4, Z5, Z6, Z7 and Z8.
From teacher A2’s class, W1, W2, W3, W4, W5, W6, W7 and W8. From teacher B1’s
class, Y1, Y2, Y3, Y4, Y5, Y5, Y6, Y7 and Y8. From teacher B2’s class, X1, X2, X3,
X4, X5, X6, X7 and X8.
4.3 How do teachers of mathematics adhere to OBE principles in the teaching of
integers?
The information on research question one was obtained from all the four research
instruments mentioned in 4.1. Procedure for data collection was also mentioned in
Section 3.8
4.3.1 Clarity of focus
The expectations in this principle were for teachers to be able to predetermine significant
outcomes. The following themes emerged under this principle:
4.3.1.1 No knowledge on general outcomes of education
From the first interviews which the researcher conducted with each of the four teachers
who participated in this research, all the four teachers had this to say in an interview
with the researcher on general outcomes of education:
Researcher: What outcomes of education do you know?
Teacher B2: “I’m not really sure of the outcomes of education in
Zambia”. “Let me not lie, I don’t know any” (teacher B1). Teacher
A2 said, “I don’t know them”. “Am not sure of the outcomes of
education in Zambia mwe” (teacher A1)
4.3.1.2 Development of mathematical conceptual understanding and linkage to
everyday life
Out the four teachers, only teacher A1 spelled out one outcome of grade 8 mathematics
out of the five outcomes of grade eight mathematics that were mentioned in the grade 8
& 9 mathematics Zambian syllabus. The other three teachers were not sure and amongst
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them, one needed to check in the syllabus. The following excerpts represent the
conversation between the researcher and the teachers during interviews:
Researcher: What are some of the outcomes of mathematics at grade
eight level?
Teachers: “I think one of the outcomes of grade eight mathematics is
to develop mathematical concepts in learners so that they can apply
them in everyday life problem solving” (teacher A1). “For me I only
know those same ones we use when going to teach, the ones we
indicate on the lesson plan” (teacher A2). “The outcomes in the grade
eight syllabus, mmmmm am not sure” (teacher B1). “Mmm unless I
check in the syllabus” (teacher B2).
4.3.1.3 Establish learners’ prior knowledge
From the researcher’s observation, all the four teachers introduced their lessons with
pre-requisite knowledge of what learners had learnt in the previous mathematics lesson
as evidenced in the following excerpts.
Teacher B2: What did we look at in yesterday’s mathematics lesson.
Pupil X7: We looked at addition of integer
Pupil X4: We also looked at subtraction of integers
Teacher B2: Just a reminder on what we did, who can come and
calculate
(a) 21+ (-36),
(b) 25- (-31),
Pupils: Me teacher, me teacher
The teacher pointed at the learners who went to the board and solved correctly.
From the documents analysised, it was also evidenced in the lesson plans that all the
four teachers started their lessons with prerequisite knowledge as shown in Figure 4.
From that, the teachers would straight away go into the day’s lesson without spelling out
any outcomes of that particular lesson to the learners.
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Figure 4: Lesson plan showing prerequisite knowledge
From the lessons observed on integers, all the four teacher participants could not clarify
short- and long-term learning outcomes for the topic integers to their learners although
these were clearly stated in their lesson plans. All the four teacher participants could not
make mention the outcomes of each specific lesson to the learners at the beginning of
each lesson on integers.
During the FDGs, learners had this to say on the same:
Researcher: “At the beginning of each lesson on integers, did your
teacher tell you what you were supposed to demonstrate at the end of
each lesson?”
Learners: “The teacher did not tell us what we were supposed to
demonstrate at the end of the lessons on integers, he just used to come,
starts teaching if its subtraction or addition, gives the exercise and
that all” (pupil Z2). “Mmmmm, no he never gave us any outcomes, he
just straight away started teaching” (pupilX1). “Our teacher never
mentioned anything at the beginning of each lesson on integers apart
from just starting to teach the lesson” (pupil Y1).
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From all the four FDGs, similar responses were given by the learners of teachers not
mentioning the outcomes of each lesson on integers to them.
4.3.1.4 Link class activities to the outcomes of each lesson
From the lessons that were observed, all the four teachers were linking class activities to
the outcomes of each particular lesson. For instance, teacher A1 had one of his written
outcomes as, “at the end of the lesson, pupils should be able to subtract integers with
less challenges” and then in the class exercise that he gave the learners, questions were
to do with subtraction of integers, the questions he gave were:
“Work out the following:
1. -6-(+5)
2. 14-(-2)
3. -7-(-15)”
Deriving from the documents analysed, the kinds of class activities that all the four
teachers gave their learners were focused on the significant outcomes of each lesson they
taught on integers. Each of the four teachers at least gave their learners class exercises,
homework and group work that focused on the intended outcomes of each particular
lesson. Figure 5 shows the outcomes that were written in the lesson plan and Figure 6
shows the questions that arose from those outcomes.
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Figure 5: Lesson plan showing written outcomes

Figure 6: lesson plan showing questions arising from the outcomes
The learning outcomes were written down by the teachers in their lesson plans.
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4.3.2 Reflective design
For this principle, teachers were expected to trace back from the desired end results,
align class outcomes with overall outcomes of education, identify learner building
blocks and link planning, teaching and assessment to significant learner outcomes.
4.3.2.1 Linkage between class activities with overall outcomes of education
From the researcher’s observation, all the learning activities on integers from all the four
teachers were not reflecting back on the intended outcomes of education in Zambia.
They did not reflect their teaching on the outcomes of education in Zambia instead they
just reflected on the outcomes they had written down in their lesson plans for each
lesson on integers. This is evidenced in Figures 5 and 6 in Section 4.3.1.4.
4.3.2.2 Use of tangible objects when teaching integers
From the lessons observed, all the four teachers did not identify physical items or
learning tools to use when teaching integers. Learners were not provided with any of
those in the lessons on integers. Tangible learning objects were not availed to the
learners and neither did the teachers ask them to bring any objects which they can use in
the learning process of integers. Figures 7 and 8 are two lesson plans showing teaching
and learning materials that the teachers used to teach integers. They are showing chalk,
textbook and chalkboard.
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Figure 7: lesson plan showing written teaching and learning materials

Figure 8: lesson plan showing teaching and learning materials
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4.3.2.3 Lesson planning, teaching and assessments linked to outcomes on integers
From the researcher’s observations, the way all the four teachers planned their lessons,
the way they taught them and the way they assessed their learners were all linked to
desired learner outcomes of each and every lesson on integers. This is evidenced in
Figure 9 which shows the lesson plan of one of the teachers with the outcome written on
it, the progression of the work as well as the assessment.

Figure 9: Lesson plan showing progression of work and leaners’ class activity.
4.3.2.4 Reference to real life situations in the teaching of integers
All the four teachers did not give learners real-life examples during the teaching of
integers. Throughout the lessons that were observed by the researcher on integers, all the
four teachers did not use real life situations to explain concepts on integers. The
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researcher also analysed in the lesson plans that all the four teachers did not include any
real-life examples in their planning as well as in their teaching of integers. when asked
during the interviews if they used any real-life examples in their teaching of integers,
teachers had this to say:
“It was difficult for me to use real-life examples because of the nature
of the topic” (teacher A1). Teacher A2 said, “I didn’t know what kind
of real examples to use in this topic, it was difficult for me”. “Some
topics like integers are really difficult to relate to real life situation in
as much as I know that I am supposed to do that” (teacher B1).
Teacher B2 said, “mmmmmm I failed to use real life examples in this
topic”.
When asked during the FDGs, learners had this to say during the conversation with the
researcher:
Researcher: Did your teacher give you any real-life examples during
the teaching of integers?
Learners: “Mmmmm no, he did not give us anything like this” (pupil
W2). Pupil X3 said, “no our teacher just gave us examples on integers
only”. “Our teacher did not give us any real-life examples” (pupil
Y4). Another pupil Z5 said “we always did examples just on integers
not real-life examples.
4.3.3 Expanded opportunities
In this principle teachers were expected to provide multiple learning opportunities for
their learners by using learner centered methods and techniques, match learners’ needs
with teaching techniques and also motivate their learners. The following responses and
information were gathered from the field.
4.3.3.1 Ask learners to solve on the board
Only three teachers A1, B1 and B2 were giving learners chance to demonstrate on the
board to their fellow learners except teacher A2. Teacher A1 would engage the learners
by asking them questions like:
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Teacher A1: By putting up your hands, who can come to the board
and draw the number line?
The learners were putting up their hands and the teacher would point at one learner to go
and do what they had been asked on the board. Figure 10 shows the teacher and learners,
learners were putting up their hands wanting the teacher to point at them so that they can
go and write on the board.

Figure 10: Learners putting up their hands
The teacher went on to say:
“This time I want a girl to come to the board and insert the correct
symbol between <, > or = on the boxes provided between the two
integers”
-3  +2

Then the teacher pointed at the girl. Figure 11 shows a girl who was pointed at to go to
the board to insert the correct symbol in the spaces provided between two integers.
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“Positive 2 is greater
that negative 3, so the
symbol is less than

Figure 11: Girl inserting a symbol in the space provided
Teacher: Class, do you think the answer she has written on the board
is correct
Learners (almost everyone): Yes
Teacher: Why is it correct?
Learner Z7: Because all positive numbers are greater than negative
numbers.
Teacher: Ok, very good.
Teacher B1 also asked learners to demonstrate to their friends on the board.
“Who can come to the board to work out the following questions?”
teacher B1 asked
1) 5-6=
2) 10-(-4) =
Learners put up their hands and the teacher pointed at two leaners, one girl and one boy
who went to work out the problem on the board. The Figures 12 and 13 show a girl and
a boy solving on the board respectively.
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5-6 is equal to -1
because we are
subtracting a big
number from a
small number

For 10-(-4), we first
multiply negative by
negative which is
positive then we say
20+4=14

Figure 12: Girl solving on the board

Figure 13: Boy solving on the board

Teacher B2 also gave learners opportunities to go to the board and explain to their
colleagues the questions that were written on the board:
“Who can come and work out -3*(+5) on the board?” Teacher B2
asked.
Pupils put up their hands and the teacher pointed at one who went to solve for his
colleagues on the board. Figure 14 shows a pupil from teacher B2’s class solving on the
board.
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Negative times positive is
negative and 3 times 5 is
15, therefore the answer
is -15

Figure 14: Learner solving on the board
When asked during the FDGs if their teachers were engaging them in the lessons on
integers, learners from three FDGs admitted that their teachers fully engaged them in the
lessons on integers except learners taught by teacher A2. The learners had this to say:
“Our teacher used to write questions on the board and asked us to go
and solve on the board” (pupil Z6). “Our teacher used to point at
everyone even those pupils who did not rise up their hands so that they
can also participate and solve questions which he wrote on the board”
(pupil Y4). “Our teacher asked us questions which he wanted
everyone in class to participate and answer” (pupil X7). “Our teacher
did not tell us to participate, he would just give us examples and an
exercise afterwards” (pupil W1 from teacher A2’s class).
4.3.3.2 Teachers discussing with learners
Three teachers A1, B1 and B2 discussed with learners. Teachers B1 and A1 out of the
four conducted whole class discussions with their learners during their lessons on
integers.
“Who can give an explanation of how we add two numbers with
different signs?” Teacher B1 asked.
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Pupil Y3 answered to say:
“When adding two numbers with different signs, subtract the
numerically small number from the larger mmmmm… then the sign for
the answer should be the sign for the large number I think”
The teacher asked the class?
“Is this answer correct?”
Then the pupils answered in chorus, others said “yes” and others said “no”.
The teacher asked those who said no to explain their answer. Then pupil Y7 stood and
said that the answer pupil Y3 gave was not correct and she gave her own explanation
that:
Pupil YZ: When adding two numbers with different signs subtract the
numerically smaller number from the larger and the answer you get
should have the sign for the small number”.
Teacher B1: That is very good, I hope you all got that explanation.
The discussions would go on and on, teachers would ask several questions and pointed
at those learners who were not active in class to also give their opinions.
Teacher A2 engaged the learners in just one lesson on integers and not very much, then
the rest of the lessons were teacher centered. For that lesson which he engaged learners,
he was asking questions to the learners and they responded. The following excerpts
shows the conversation that took place:
Teacher A2: What is the answer for +3*(-3)?
Pupil W5: 6 Sir.
Teacher: Is the answer correct?
Pupils: Yes (others shouted no)
Teacher: Points at one pupil
Pupil W6: No, the answer is –9 (other learners murmured and had
their hands raised up again).
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Teacher: Yes you?
Pupil W2: The answer is -6.
Teacher: The correct answer is -9 because positive times negative
gives us negative and three times three gives us 9.
This was the only instance that learners participated in teacher A2’s class. Then the rest
of the lessons were teacher centered.When asked during the FDG if their teacher
engaged them during the lessons on integers, the learners had this to say:
“Our teacher just used to teach without asking us to participate, I
think it was just once in a while, not very much” (pupil W3). “And
also, he just used to talk and do all the examples and he would just tell
us to write in our books” (pupil W7).
4.3.3.3 Ask learners to work in groups
Only one out of the four teachers engaged the learners in group activities during lessons
on integers. Teacher B1 would put the learners in groups, gave them tasks to do in their
respective groups and later asked the group representatives to go and explain their
solutions on the board to the rest of the class. The teacher would also go around the
groups and monitor the participation of learners in those groups. Teacher B1 grouped the
learners in groups of four each. Figure 15 shows the group work written on the board,
Figure 16 shows the learners discussing in groups and Figure 17 shows the pupil from
one of the groups explaining their solutions to the rest of the class.
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Figure 15: Group work written on the board

Figure 16: Learners working in groups
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Pupil Y7 was from group 1
and she was explaining
their solutions to the rest of
the class, she said
“when multiplying -6* (-7),
first we multiply the signs
which is negative times
negative and it will give us
a positive sign, then we
multiply the numbers which
is 6 times 7 and the answer
is 42. So, our final answer
is

-6*(-7) =+42”.

Figure 17: Group 1 representative solving on the board
All the other groups also presented their solutions to the rest of the class.
When asked during the FDGs if their teachers gave them group work on integers, only
pupil Y4 from teacher B1’s class said that their teacher gave them problems on integers
to solve in groups. The learners had this to say:
“Our teacher would put us in groups, and give us work to do and
leave us to discuss on our own, and then at the end he would give each
group time to present their work to the rest of the class” (pupil Y4).
“Our teacher never gave us any group work to do” (pupilX5). “We
did not have any group work on integers” (pupil W3). Pupil Z7 said,
“our teacher did not give us any group work to do”.
4.3.3.4 Ask learners to demonstrate solutions using the number line
In both teacher A1’s and A2’s classes, some learners were sitting on the floor, teacher
A1 drew a giant number line on the floor and asked learners who were sited on the floor
to demonstrate the different operations by moving on the number line the required
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number of steps in a specific direction for them to reach the final solution. The
operations that the learners were required to demonstrate on the giant number line were:
+3-(-1) =
4+ (-2) =
Figure 18 shows the learners who sat on the floor during lessons on integers and Figure
19 shows teacher A1 drawing the number line on the floor. Figure 20 shows the
movements by the learner on the giant number line which was drawn on the floor; and
she explained her movements to the teacher and her peers.

Figure 18: Learners sitting on the floor

Figure 19: Teacher drawing the number line
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First of all I will stand at 0, then
move 3 steps to positive direction
and I am now at +3, from here, I
will face the negative direction coz
we are subtracting, then I will move
1 step backwards, so I am now at
+4, so the answer to +3-(-1) is +4.

Figure 20: Learner demonstrating on the number line
4.3.3.5 Seek clarity of examples from learners
All the four teachers asked questions at the end of the examples that they gave their
learners on integers. They repeated the explanations for those learners who were left
behind or did not clearly understand a concept on integers. The excerpts below show the
conversation in teacher B2’s class.
Teacher B2: Are all the examples clear enough? Have you all
understood?
Pupils: Please repeat the example 2, I have not understood (pupil X8).
“even me” (three other pupils).
Teacher repeats the example to the learners.
Teacher B2: Is it now clear for everyone?
Pupils: Yes
In this case the teacher repeated all the requested explanations. This also happened in all
the other three classes.
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4.3.3.6 Ask learners to clap for their friends
After pupils answer a question correctly, three (A1, B1 and B2) out of the four teachers
asked the other pupils to clap for their colleagues for giving a correct answer or
explanation. For those learners that did not answer correctly, teachers would correct
them. The following excerpt shows the conversation in teacher B1’s class:
Teacher B1: What is the product of a negative number and a positive
number?
Pupil Y6: It’s a negative number
Teacher B1: Very good, can you all clap for her?
All the pupils clapped for pupil Y6. Similarly, the following conversation took place in
teacher A1’s class.
Teacher A1: What is the difference between (-2) and (-2)
Pupil Z5: (-4)
TeacherA1: Thanks for trying but the answer is not -4. First you need
to multiply the two signs which is a negative and a negative which will
give you a positive number, from there you add the two numbers. What
will it give you?
Pupil Z5: 0
Teacher A1: Very good, clap for him?
Pupils: All the pupils clapped for him
4.3.3.7 Encourage learners that they can all make it
From the lesson observations, all the four teachers encouraged their learners to work
extra hard and take integers very seriously because it is a prerequisite topic to most
topics in secondary school mathematics. Teacher A2 further encouraged girls to work
hard and not feel intimidated by boys when attempting to answer questions on integers.
The teachers had this say to their learners during lessons on integers:
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“You need to work extremely hard in this topic, it is one of the prerequisite topics to most topics in secondary school mathematics”
(teacher A1). Teacher A2 said, “girls, you need to work very hard
and don’t feel intimidated by the boys in this class, you can all do
integers and pass with flying colours”. “Integers is a very interesting
topic and so you all need to work in this topic so that you do not
experience difficulties in the topics to come” (teacher B2).
When asked during interview if and how teachers motivated their learners, the following
were their responses:
“Yes, I did motivate my learners by encouraging them to work hard
and that they can all learn and know the topic integers very well”
(teacher A1). Teacher A2 said, “yes, I motivated my learners by
encouraging all of them that they can make it and that ‘integers’ is an
interesting topic that all of them can easily understand”. “yes, I
motivated my learners by telling them that ‘integers’ is easy and that
they can all understand it” (teacher B2).
4.3.4 High expectations
In this principle, teachers were expected to assess learners, provide high challenging
standards of performance for their learners on integers and also learners to do
challenging questions on integers.
4.3.4.1 Administer class exercises
All the four teachers gave class exercises on integers to their learners for them to work
individually as shown in the Figures 21 and 22; and only teacher B1 gave work to be
done in groups.
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Figure 21: Class exercise written on the board

Figure 22: Marked class exercise
Only teacher B1 gave group tasks to the learners during lessons on integers. This is
evidenced in Section 4.2.3.4 (see Figure 15).
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4.3.4.2 Gave unchallenging tasks
All the four teacher participants did not give learners tasks that were challenging on
integers. All the class exercises, home works and group work that they gave their
learners were similar to the examples they gave them. Figure 23 shows the examples
given in class on addition of integers, Figure 24 shows the class exercise on addition.
Figure 25 shows examples on multiplication and division and Figure 26 shows the
homework on multiplication. Similarities are shown by the arrows.

Figure 23: Class examples

Figure 24: Class exercise
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Figure 25: Class examples

Figure 26: Homework

4.3.4.3 Give learners chance to justify their answers
All the four teachers did not give learners chance to justify their answers from the class
activities that they gave. Teachers would only mark the learners’ work and it ended there
without asking them how they got the wrong answers that they got. When asked if their
teachers asked them to explain their answers, learners had this to say:
“Our teacher did not ask us anything from the class exercises and
Home works he gave us on integers, he just marked us and it ended
there” (pupil Z4). Pupil W6 also said,“our teacher just marked us
that’s all, he didn’t ask us anything”. “No, he did not ask us why we
wrote the answers that we wrote” (pupil Y8). “No, he did not ask us to
explain anything after marking our exercises” (pupil X2).
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4.3.5 Summary of the findings for research question one

Table 4: Summary of the findings for research question1
OBE principles

Indicators

Teacher A1

Clarity of focus

Teachers’ ability to clarify outcomes of education

Teacher A2

Teacher B1

Teacher B2









✓















✓

✓

✓

✓















✓

✓

✓

✓









in Zambia
Teachers’ ability to clarify outcomes of grade eight
mathematics in Zambia
Teachers’ ability to clarify outcomes of each lesson
to the learners at the beginning of the lesson
Teachers’ focus of assessments on significant
outcomes on integers
Reflective design

Learning activities aligned with overall outcomes



of education
Teachers identifying learner building blocks on
integers
Linking planning, teaching and assessment to
significant outcomes on integers
Teachers giving real life examples when teaching
integers
Expanded

Involving learners in active learning

✓



✓

✓

Opportunities

Engaging learners in collaborative learning





✓
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Matching learner’s needs with teaching techniques

✓



✓

✓

Teachers motivating learners during lessons on

✓

✓

✓

✓

✓

✓

✓

✓

Teachers providing group assessments





✓



Teachers giving learners challenging tasks on

















integers
High expectations

Teachers

providing

individual

formative

assessments on integers to the learners

integers
Teachers giving learners opportunities to justify
their answers on tasks given to then on integers.

Note: Table 4 shows the summary of the findings for research question one.
 mean the teacher performed
✓ means the teacher did not perform
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4.4 What are mathematics teachers’ problems experienced in implementing OBE
principles in the teaching of integers?
During interviews with the four teachers that were sampled for this research. They gave
out some perceived problems that they faced when implementing OBE principles in the
teaching of integers.
4.4.1. Overpopulated classrooms
Teachers A1 and A2 are the ones that mentioned this as a problem and this is what they
had to say:
“The number of pupils in that class is too big, therefore it was difficult
for me to reach out to each and every pupil in a specific period of time
during the lessons on integers” (teacher A1). “Some learners never
used to concentrate much in the lessons on integers because of the
population in the classroom and you know that integers is a bit
confusing for grade eights because it is a prerequisite to most topics in
mathematics at secondary school (teacher A2).
Teacher A2 further mentioned that it was very challenging trying to meet each and every
pupil’s need in the topic integers due to the factor of overpopulation in the classroom.
4.4.2 Inadequate teaching and learning materials
All the four teachers had problems with the materials they were using to teach integers.
Some of the materials they mentioned were books, manila paper for chats and
mathematical board instruments. This is what they said.
Teacher A2 said, “the materials that we have been provided with are
not adequate for us to teach integers the way it is supposed to be
taught, the books that are available are not elaborative and have a lot
of mistakes”. “We don’t have enough teaching material to help us
teach integers well” (teacher B1). Teacher A1 said “the books
provided for teaching integers are very few such that the learners
cannot also be given pupils books each to use during the lessons on
integers or even during their spare time”. “We don’t have enough
materials to use to teach integers, even the instruments for the board
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are not there, am sure you noticed that I was using my bare hands
even to draw straight lines and number lines” (teacher B2).
4.4.3 No enough desks
Inadequate infrastructure was mentioned as a problem that teachers A1 and A2 faced
during their lessons on integers, and this was also observed by the researcher in their
classrooms. During the lessons on integers, some learners were sitting on the floor
because the desks were not enough to cater for all the learners in those classes. Teacher
A2 said:
“The desks in my class were not enough and so you saw that some
learners were sitting on the floor, this really made it hard for learners
who were on the floor to write properly and even concentrate during
the lessons on integers, seeing that their friends are comfortably sited
on the desks.”
4.4.4 Learners’ bad attitude towards mathematics
Teachers A1 and B1 mentioned this as a problem that they faced during the teaching of
integers. Teacher A1 had this to say:
“Some of the pupils I have in that grade eight class seem not to be
interested in learning, they have a negative attitude except I don’t
know whether it is mathematics only or even other subjects, this has
also affected integers because it is also mathematics”.
Teacher B1 also said:
“Some learners in that class just have a bad attitude towards
mathematics I don’t know why. They were even showing it that they
are not interested in learning integers and yet I really wanted them to
understand the topic. Whenever I gave them work to do at home or on
their own, they wouldn’t do the work unless in class with my
presence”.
He continued to say that, “even when I asked them what they had
learnt the previous day on integers, they were not able to give answers
and am sure you saw that”.
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4.4.5 Not enough periods for mathematics
The other problem that teachers mentioned was the time to teach integers not being
adequate. This is what the teachers had to say:
“We are allocated 6 periods in a week in this revised curriculum from
the seven that we had for junior secondary mathematics and they have
increased the number of topics in the syllabus, which makes us rush in
order to catch up with the syllabus, and so the topic integers was also
affected, I may have not exhausted each and every little thing on
integers due to time” (teacher B2). “Time factor is one of the
challenges that I faced during the teaching of integers; I am forced to
teach to finish because the time allocated for it, I feel is not enough”
(teacher B1).
Teachers A1 and A2 also mentioned the time challenge in their interviews, they both
said that time for teaching integers was not enough.
4.4.6 Not fully understanding OBE
Understanding of OBE is another issue that teachers of mathematics perceived as a
problem. During the interview, teacher A2 said:
“I don’t fully understand this OBE thing coz I feel I was not oriented
enough on the same, I feel I need some more light to be shed on the
same coz right now, I don’t know whether am doing the right thing or
not as far as teaching integers is concerned”.
Teacher B1 also said
“I have got a problem with understanding this revised curriculum in
that I did not undergo proper orientation on how to teach integers in
the revised curriculum and so am just using the little knowledge I have
to teach integers”.
4.4.7 Documents on revised curriculum not showing how to teach mathematics
Teacher B2 mentioned the issue of documents not shading more light on how to teach
mathematics in the revised curriculum. This is what he said:
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“I have got a problem with the documents which they produced for the
revised curriculum; I can’t see where it is written on how we should
teach mathematics. And so maybe am not doing the right thing
regarding how I should teach integers”.
He went on to say that:
Whatever was written about the revised curriculum was too shallow
and that they needed properly explained concepts to help us in our
teaching of mathematics.”
4.4.8 Difficult to link integers to real life
Teacher A1 spelt out what he thought was a problem to him and that is linking integers
to real life situations, he said:
“The other problem I faced during the teaching of integers is trying to
link integers to real life situations, it is not as easy as it sounds, it was
difficult for me to give learners examples that are from real-life
situations”.
4.4.9 Lack of motivation
Teacher A2 mentioned the problem of lack of motivation for the teachers of
mathematics, he said:
“You know what, in as much as all stake holders expect us to produce
good results in mathematics, and when I say mathematics, “integers”
is part of it, they are not motivating us well. Few teachers go to study
mathematics because they say it is difficult but those of us who gain
the courage and do it, I feel we need to be appreciated in some way.”
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4.4.10 Summary of the findings for research question two
Figure 27 is a diagram showing the summary of the summary of research question two.
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Figure 27: Summary of the findings for research question 2
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Time
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mathematics
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4.5 What are mathematics teachers’ solutions to the problems experienced in
implementing OBE principles in the teaching of integers?
Each of the four teachers that were interviewed brought out some solutions to what they
felt were problems they went through when they taught integers.
4.5.1 Reduce pupil enrolment
Teachers A1 and A2 perceived reduction in enrolment levels as a solution of
overpopulated classrooms. They said:
“I think the number of learners in the class can be reduced by
reducing enrollment levels by the school management, this will help us
in meeting each and every learners’ needs in mathematics and
integers in particular”( teacher A1), “I think the number of learners
in the classrooms should be reduced by increasing the number of
classrooms or reducing the pupil enrolment so that it can be easy for
us to meet the needs for each learner in integers”(teacher A2).
4.5.2 Purchase teaching and learning materials
All the four teachers mentioned that schools should purchase teaching and learning
materials. Teachers had this to say:
“School management should purchase adequate teaching and
learning materials for the teaching of integers and just mathematics in
particular” (teacher B1). “Government should bring teaching and
learning materials for us to use in this revised curriculum, this will
make it easy for us to teach integers” (teacher A2). “The school
should buy us good books and other materials like manila paper,
board mathematical utensils etc.” (teacher B2). “The school should
buy enough books for us and the pupils to use during the teaching of
integers” (teacher A1).
4.5.3 School managements to purchase and repair classroom desks
Teachers A1 and A2 gave their solutions on the issue of not enough infrastructure in the
classrooms. They both said that the school management needs to look into the issue of
desks with seriousness.
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“Actually, it is an urgent matter because learners who sat on the floor
were hardly concentrating during the lessons on integers” (teacher
A1). Teacher A2 also said in a separate interview that, “the school
management should speed up the works of having desks made coz I
understand that the work has already started, we want all learners to
have an equal opportunity in the classroom so that they do not play
blame games when they fail”.
4.5.4 Learners should be motivated in mathematics
The solution to learners’ bad attitude towards learning was mentioned by teachers A1
and B1 and this is what they had to say:
“I think learners should be frequently motivated extrinsically, maybe
their attitude towards learning will change, and particularly learning
integers” (teacher A1). “We need to frequently encourage learners as
teachers of mathematics and remind them of its importance in their
lives, we also need to give them examples of people who have excelled
in life because of mathematics” (teacher B1).
4.5.5 Number of periods for teaching mathematics should be increased
All the four teachers mentioned the issue of time allocation for mathematics not being
enough, and the solution they all mentioned is for the curriculum developers to revise it
and take it back to seven periods or even more. This is what they said:
“I think the people in charge of allocating the periods should revise
the issue of six periods for junior secondary mathematics. Instead of
six, at least seven or eight” (teacher B1).
Teacher B2 also said:
“I don’t understand why the number of periods were reduced from
seven to six, they should bring back the seven periods for junior
secondary mathematics, this will help us a lot in our teaching”.
4.5.6 Conduct workshops on OBE
Solutions on the problem of mathematics teachers’ knowledge on OBE were spelt out by
teachers A2 and B1, this is what they said:
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“These people in the forefront of this revised curriculum should
organize workshops for all of us to attend and learn more about this
OBE” (teacher A2).
“It is my first time in my teaching career hearing about this OBE thing
in our education sector, therefore I recommend that these curriculum
specialists should teach us about OBE and how it should be
implemented, so that we implement it well even in the teaching of
integers” (teacher B1) .
4.5.7 More elaborate materials should be prepared
Teacher B2 said:
“The curriculum specialists should prepare more documents that
elaborate more on how we should teach mathematics in this revised
curriculum. As teachers of mathematics we require more information
about the revised curriculum to increase our understanding of what is
expected of us”.
4.5.8 Link integers to real life
Teacher A1 brought to light the issue of linking integers to real life situations. He said:
“The other solution is for us teachers to incorporate integers to reallife situations, this is very important because it can help learners solve
real-life problems.”
4.5.9 Need for motivation of teachers of mathematics
Teacher A2 had this to say on teacher motivation:
“The other solution is that the government should motivate us
teachers of mathematics in one way or the other”.
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4.5.10 Summary of the findings for research question three
Figure 28 shows the summary for the findings for research question three
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Figure 28: Summary of the findings for research question three
4.6 Summary of Chapter 4
This chapter has presented the findings on teachers’ implementation of OBE principles
in the teaching of integers. It was found that teachers of mathematics had no knowledge
on general outcomes of education, they established learners’ prior knowledge, they
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linked class activities to outcomes of each lesson but did no link class activities to
overall outcomes of education. Teachers did not use building blocks in their teaching of
integers and neither did they give real life examples to the learners. Teachers asked
learners to solve on the board and some of them gave group work to their learners.
Teachers did not provide challenging tasks for their learners during the teaching of
integers. The teachers mentioned out some problems that they encountered during the
teaching of integers and some of these are: no enough desks, overpopulated classrooms,
learners’ bad attitude towards mathematics, difficulties in linking integers to real life and
inadequate teaching and learning materials. They also gave what they thought could be
solutions to the problems they mentioned and these were: schools to reduce enrolment,
purchase teaching and learning materials, motivate learners as well as teachers of
mathematics, purchase and repair desks and also conduct workshops to orient them more
on OBE. The following chapter will give a discussion of the findings that have been
presented in chapter 4.
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CHAPTER 5

DISCUSSION OF FINDINGS

5.1 Overview
This chapter discusses the findings for the study on implementation of outcomes-based
education principles in the teaching of integers in selected secondary schools in Mkushi
district. The research findings are discussed according to the research questions.
5.2 Physical setting
It was observed that the physical environment for one school was conducive for the
learners to learn integers, while for the other school it was not because it disadvantaged
the learners who were physically impaired, the corridors for the classes were too high for
them and there was no other alternative for them. The windows for one school were just
holes, and so when it was windy outside, the dust would just go straight on the learners’
books and faces, disadvantaging them from learning well and concentrating on the
lessons on integers. Limon and Vallente (2016) also mentioned in their study on
implementation of OBE in HE that, results apparently showed that facilities in general
were below the standard. They further cautioned that these are essential factors, which if
given urgent attention and if sufficiently provided will make instruction efficient and
learning conducive. Good health and sanitation can be promoted with sufficient and
continuous supply of water, good lighting and ventilation in the classrooms and
surroundings where learners are learning integers from.
5.3 How do teachers of mathematics adhere to OBE principles in the teaching of
integers?
5.3.1 Clarity of focus
This sub-section provides the discussion of teachers’ predetermination of significant
outcomes, this is one of the indicators of the OBE principle clarity of focus. This
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principle obligates teachers to make both their short-term and long-term intentions for
student learning clear to the learners at every stage of the teaching process. It also
compels teachers to concentrate all assessments on clearly defined outcomes. This
principle resonates with one of the four aspects in the curriculum implementation theory
which is clarity of the innovation to the implementer. In this case, the teachers of
mathematics are expected to know what they are going to teach by first determining the
outcomes.
5.3.1.1 No knowledge on general outcomes of education
The study found that all the four teachers could not spell out the outcomes of education
in Zambia (see Section 4.3.1.1). According to Killen (2000, p. 12), “the starting point for
outcomes-based programming must be a clear definition of the outcomes that students
are to achieve, and some effort must be made to indicate the priority of each of these
outcomes”. Spady, Filby and Burns (1986) outlined two fundamental principles shared
by all OBE programmes. First, Instructional practice is designed around clearly defined
outcomes that all learners must demonstrate. Second, schools must provide the
opportunity for all learners to realise the learning outcomes. This implies that, OBE
programs must afford teachers of mathematics the necessary flexibility of time, teaching
methods and materials to closely match the learners and the curriculum. It can be argued
that, teachers’ knowledge of the outcomes of education can have a positive impact on
their learners and it may also affect the way they may teach and asses the learners on
integers. Educators should be made aware and conscious about the outcomes of
education each learner must demonstrate at the course level and that these outcomes at
the classroom level (on integers) are connected to the attainment of programme
outcomes.
5.3.1.2 Development of mathematical conceptual understanding and linkage to
everyday life
The study revealed that only one teacher managed to mention one outcome from the
grade eight mathematics syllabus, while the other three teachers did not manage to
mention any outcomes of grade eight mathematics (see Section 4.3.1.2). Out of the three
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who did not know the outcomes of grade eight mathematics, one of them knew that they
were stipulated in the syllabus, meaning that he knew where to find them. Gwennis
(1993) opined that, educators must consider not only the particular skill and facts they
want learners to retain, but what kinds of things they want learners to be able to do, and
what kinds of traits and abilities they will need to lead rewarding, successful lives after
graduation. This implies that teachers of mathematics could determine what things are
essential for all learners to be able to demonstrate on integers, and that it is possible to
achieve them through an appropriate organisation of the education structure and through
suitable classroom practices.
5.3.1.3 Establishing learners’ prior knowledge
The study found that all the four teachers started their lessons with prerequisite
knowledge. While this is also important, but in terms of clarity of focus, there should
have been mention of outcomes for each lesson to the learners. None of the four teachers
mentioned the outcomes to the learners at the beginning of each lesson on integers (see
Section 4.3.1.3). Gwennis (1993) emphasised that, just as administrators and teachers
must remain clear about and focused on outcomes, so learners should be informed at all
times what goals they are striving to reach, exactly how their performance will be
assessed, and how well they are doing in terms of accomplishing those goals. This
implies that, teachers of mathematics could, at the beginning of each lesson on integers,
inform the learners about what they are expected to demonstrate at the end. In doing so,
it may help learners develop towards achieving the set outcomes.
Mitchell and Spady (1978) mentioned that, learners must be attracted by the outcomes to
be achieved and be responsive to the functional processes within the school which are
intended to embody these outcomes. Kudlas (2018) emphasised that, with OBE, learners
focus on what is to be learned by knowing in advance, the outcomes. This implies that
teachers should inform their learners of the actions they are intended to demonstrate at
the end of the learning process. In so doing, the learners would be given opportunities to
showcase their learned skills on integers at the end of the course of instruction. The
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demonstration may be through various activities that they would have been engaged in
by their teachers.
5.3.1.4 Linking class activities to outcomes of each lesson
The study found that, all the four teachers of mathematics focused their class activities
on significant outcomes of each particular lesson on integers (see Section 4.3.1.4). It
further revealed that the formative assessments on integers that were written in the
lesson plans were in line with the outcomes they had written down in those same lesson
plans (see Figures 5 and 6). Even though the focus is on linking class activities to
outcomes of each lesson, the outcome that was stated by one of the teachers as
evidenced in Section 4.3.1.4 read like an objective. It did not read like an outcome
stating what learners should demonstrate at the end of the learning process. Spady (1994,
p. 22) mentioned that, “the clear picture of the desired outcome is the starting point for
curriculum, instruction, and assessment planning and implementation, all of which must
perfectly match the targeted outcome”. This implies that, all the assessments that the
teachers give their learners on integers should be in line with the set outcomes of the
course of instruction.
According to Killen (2000), it is simply not sufficient to focus assessment only on
subject specific outcomes that ignore the long-term purpose of the programme of study.
Meaning that students’ progress towards achieving the key competencies on integers
should be assessed regularly and these assessments should align with the overall
outcomes of education in Zambia. Teachers of mathematics need to know the extent to
which achievement of each enabling outcome on integers is an accurate indicator of a
learner’s progress towards the long-term significant outcomes. Quite clearly, this means
that assessment tasks must be as authentic as possible because assessment in a realistic
situation has inherently greater predictive validity for long-term life-role outcomes than
it does in non-authentic ways such as paper and pencil tests.
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5.3.2 Reflective design
In this principle, teachers were expected to align class outcomes on integers with overall
outcomes of education, identify learner building blocks and link planning, teaching and
assessments to significant learner outcomes on integers. Finally, refer their teaching to
real life situations. This principle also is in line with the aspect of Clarity of the
innovation to the implementer in Gross’s (1971) curriculum implementation theory.
When the teachers of mathematics are clear about the innovation (OBE) that has been
set out for them, they would be able to design back in their teaching of integers.
5.3.2.1 Linkage between class activities with overall outcomes of education
The study found that, for all the four teachers, none of them linked class activities on
integers with the overall outcomes of education (see Section 4.3.2.1). The class activities
include all the activities that the teachers engaged in when teaching integers. The main
idea behind Spady’s (1994) definition of OBE was that, OBE is an approach to planning,
delivering and evaluating instruction that requires teachers to focus their attention and
efforts on the desired results of education. The outcomes of education in Zambia are to
equip all learners at all levels of education with vital knowledge, skills and values that
are necessary for contributing to the development of society and the economy
(MESVTEE, 2013). Spady (1994, p. 29) mentioned that, “staff must be willing to
replace or eliminate parts of their existing programs that are not true enabling
outcomes”.
It can be argued that, teachers who do not align their teaching activities on integers with
the overall outcomes of education may not be able to produce a wholistic change in the
learners. Therefore, as an OBE requirement, it is important for teachers of mathematics
to teach in such a way that all the activities they engage in during their lessons on
integers be linked to the overall outcomes of education in order to achieve a wholistic
change in the learners.
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5.3.2.2 Use of tangible objects when teaching integers
It was established from the study that teachers of mathematics did not identify building
blocks for their learners during the teaching of integers (see Section 4.3.2.2). According
to Stein and Bovalino (2001), building blocks can be important tools in helping learners
to think and reason in more meaningful ways. It can be argued that, by giving learners
real ways to operate on positive and negative numbers (integers), building blocks can
subsidise to the growth of well-grounded, interconnected understandings of
mathematical ideas on integers.
There are several methods or models invented to help assist learners in learning and
understanding the ideas or concept behind calculations involving integers. Chang (1985)
explained how blocks can be used to teach integers, he mentioned of what he called the
Color-block technique. Chang (1985) went on to explain the materials used in this
technique; two sets of blocks, poker chips, or some reasonable substitute, in two colors
and problem-situation cards. He went on to explain the process that, first pick a problem
card, solve the problem concretely using the blocks, record the concrete solution and
finally, solve the problem symbolically using integers. He said one set of blocks
represents positive numbers and the other, negative numbers and that the sum of one
positive block and one negative block equals zero. Hence, (+) +( -) = 0. Teachers of
mathematics could also do this, they could develop innovative mindsets towards the
teaching of integers.
It can be argued that learners could demonstrate their depth of understanding integers
when they use more than one model to explain their thinking about a solution to a
problem. In this case teachers could use manipulatives and pictorial representations to
introduce multiplication of a positive integer with a positive integer, and a positive
integer with a negative integer. They can also use the commutative property of
multiplication, for example, a × b = b × a, to establish that a negative integer multiplied
by a positive integer is always a negative integer. Therefore, teachers of mathematics
should have available a variety of tools from which learners can choose to assist them
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with their thinking and communication on integers. Understanding of integers progresses
when learners epitomise integers with a variety of models.
5.3.2.3 Lesson planning, teaching and assessments linked to outcomes on integers
The study established that, the way all the four teachers of mathematics planned, taught
and assessed their lessons on integers were linked to significant outcomes of each
lesson, despite the fact that teachers did not mention the expected outcomes that they
had written in their lesson plans to their learners. Similarly, Lixun (2013) emphasised
that, it is important that what we teach and how we teach, and how we assess should lead
to the intended outcomes in a logical and effective manner. This suggests that the
teaching and learning activities and the assessment tasks on integers should be
constructively aligned with the intended outcomes for each lesson on integers, such that
they are entirely integrated and consistent with one another.
5.3.2.4 Reference to real-life situations
The study found that all the four teachers of mathematics did not refer to any real-life
examples when teaching integers (see Section 4.3.2.4), one of them mentioned that the
nature of the topic makes it difficult to use real life situations, meaning that they were
aware that they needed to use real-life situations. For Spady (1994), learning is not
significant unless the outcomes reflect the complexities of real life and give prominence
to the real-life situations that learners will face after they have completed their formal
education. According to Whitacre et.al (2011, p. 3), “for centuries, mathematicians
struggled to make sense of such numbers (negative and positive) by relating them to
quantities”, meaning that teachers can use integers for quantities like money which is a
real-life example.
Botha (2002) emphasised that, outcomes are determined by relevant real-life needs and
ensure an integration of knowledge, competencies, and orientations needed by learners
to become thinking, competent and responsible future citizens. It can be argued that,
when teachers of mathematics use real-life examples in their teaching, it may help
students to connect what is being taught on integers and its relevance to society.
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5.3.3 Expanded opportunities
In this principle, teachers were expected to provide multiple learning opportunities,
match learners’ needs with teaching techniques and also motivate their learners during
the teaching of integers. This resonates with the aspect of ‘capability of the
implementer’ in the curriculum implementation theory by Gross (1971). Gross (1971)
emphasised that, for the implementer to be capable to implement the new innovation,
they should have understood what is involved. In this regard, the teachers of
mathematics should be capable to teach integers using the expected strategies in an OBE
curriculum.
5.3.3.1 Ask learners to solve on the board
The study revealed that, three out of the four teacher participants engaged the learners in
solving integers on the board (see Section 4.3.3.1). Teachers would ask questions and
learners would volunteer to solve on the board and explained to the rest of the class what
they are solving (see Figures 11,12,13 and 14). This is an aspect of active learning.
Bonwell and Eison (1991) noted that, active learners’ engagement in the teaching and
learning process leads to increased learning and persistence, better performance and
enrich questioning exchange. Thus, learners should help guide their own learning on
integers and their participation could add virtuous responsibility to the learning process.
It is often claimed that learners learn best and retain what they learn when they engage
actively in learning, when they are encouraged to reflect on their experiences, and when
they have opportunities to communicate with others about the things they are learning
(Killen, 2007).
According to Lixun (2011, p.17), “learners are expected to engage in meaningful
learning in a supportive environment which focuses on interactions and relationships
between and among learners and teacher”. Learners need to be in a positive classroom
environment which motivates them to have the courage to solve on the board and
explain to their colleagues how they are solving integers.
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5.3.3.2 Teachers discussing with learners
The study revealed that, only two teachers engaged their learners in whole class
discussions (see Section 4.3.3.2). The two teachers discussed some concepts on integers
with their learners. Discussion in class is one of the most common strategies promoting
active learning with good reasons. If the objectives of a course are to promote long-term
retention of information, to motivate learners toward further learning, to allow learners
to apply information in new settings, or to develop learners' thinking skills, then
discussion is preferable to lecture (McKeachie et al. 1986, as cited in Bonwell and Eison
1991). In OBE, discussion is one of the teaching strategies that a teacher could use to
teach integers. It can make learners to be actively involved during the lessons on
integers.
The study further revealed that one teacher engaged learners in only one lesson on
integers and only for a short while. The rest of the lessons on integers were all teachercentered for this particular teacher. From the excerpts shown in Section 4.3.3.2, it was
evidenced that the teacher did not even give chance to the learner to justify their answer.
Just like Akhmadeeva, Hindy and Sparrey (2013) mentioned that, this can be
challenging because, on the one hand, learner-centered approach to OBE places learners
in the center, making them active and responsible learners, and on the other hand, it
modifies the role of a teacher from being a “giver” and “presenter” of knowledge to a
facilitator of the learning process. It can be argued that teachers need to use learnercentered approaches to teach integers in an OBE curriculum.
Gwennis (1993) opined that, in contrast to traditional methods, the OBE model defines
learning not by what learners have been taught, but by what they can demonstrate they
have learned. Ramoraka (2006) also emphasised that, in OBE, teaching should be
outcomes-based and learner-centered. Therefore, for learners to demonstrate that they
have learned integers, they need to be actively involved in the learning process, in so
doing the teachers need to use strategies that are learner-centered. Teaching and
assessment strategies in OBE are not set and as such any teaching or assessment
approach can be used in an appropriate situation on integers. It does not matter whether
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a teaching or an assessment strategy was followed in the traditional approach or not,
what matters is whether that teaching or assessment strategy is helpful towards learners’
achievement of outcomes or not (Ramoraka, 2006).
5.3.3.3 Ask learners to work in groups
The study found that only one teacher of mathematics conducted group work during
lessons on integers (see Section 4.3.3.3). Killen (2000) emphasised that, it is rather
unfortunate that the success of OBE is often seen to depend on the extent to which cooperative learning is used, this is probably because one of the long-term outcomes of
OBE is usually related to team work and co-operation. Co-operative learning should be
used as part of any OBE system, but it is by no means the only teaching strategy that
should be employed. A similar study by Velupillai (2006) found that group work took
place in most lessons, much more so than in the past. It further revealed that, although
learners were mostly seated in groups, there were also instances where learners were not
encouraged by the teacher to do group work.
From the researcher’s observation, the snowball technique is what the teacher revealed
in this study used (see Section 2.2.8). The teacher gave the learners activities to do in
groups and told them to have one end result as a group. This meant that learners were
given the opportunity to consult each other and to come to a joint decision or conclusion
in those group activities on integers. Thus, the groups accepted joint responsibility for a
decision. Furthermore, the study revealed that the teacher had permanent groups of four
pupils per group. As regards the composition of the group see Section 2.2.8.
The implication here is that, group work is an essential tool or strategy for learners to be
engaged in during lessons on integers in an OBE curriculum. The teachers who did not
use group work could have not fully fulfilled the -OBE principle of expanded
opportunities because it gives emphasis on collaborate learning activities.
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5.3.3.4 Ask learners to demonstrate solutions using the number line
The study established that, one teacher involved the learners who sat on the floor in his
lessons, it was shown that the teacher drew the number line on the floor and asked one
learner to demonstrate the solution of a task (see Section 4.3.3.4). The learners who sat
on the floor felt part and parcel of the learning process of integers and showed so much
interest in the lesson. Killen (2000) said, teachers must use a variety of methods of
instruction in order to help each learner to learn.
It should not be assumed that all learners can learn correspondingly well from one
particular teaching strategy, and it should not be assumed that any particular teaching
strategy is a suitable way to help learners achieve all learning outcomes. It is important
for the teacher of mathematics to select the most appropriate strategies which may cater
for all the learners in the different circumstances that they are in just there in the
classroom.
It can be argued that, the teacher drew the number line on the floor to cater for the
learners who sat on the floor and also as a technique for teaching integers. Chang (1985)
presented a similar technique of solving integers using the number line (see Section
2.2.8). The implication here is that, each learner’s specialized needs on integers should
be addressed by the teacher in a manner that considers diversity in learning style of the
learners. It should not be assumed that the so-called “learner-centered” strategies are
always the best strategies to use in OBE, yes, they may be the best but it is important for
the teachers to consider the needs of each and every learner in the classroom for them to
demonstrate the stated outcomes on integers.
5.3.3.5 Seek clarity of examples from learners
The study established that all the four teachers asked their learners if they had all
understood the examples that were given. The teachers repeated the explanations for
those that did not fully understand. This also applied to slow learners, learners in every
class are not at the same level of intelligence, others do not easily grasp concepts. This is
based on the idea that not all learners can learn the same thing in the same way and at
106

the same time (Spady, 1994). One commonsense strategy for teaching mathematics to
slow learners is repetition: drill, drill, drill until they get it and make sure lessons are
reviewed frequently (Rajkumar and Hema, 2017). Repeating the explanations to the
learners may help them grasp the concepts on integers, but it can also be argued that, if
the teacher explains a concept and learners do not understand, then the teacher should
use a different approach to explain that particular concept again to the learners.
Vasudevan (2017) mentioned that, identification of slow learning children is not obvious
except for lagging behind in education. He said, these learners show weakness in
thinking, finding out relationships, similarity, understanding, reasoning, poor
development of concept, language, number concepts and retention. It can be argued that,
slow learners need more time to absorb new concepts on integers and frequent reviewing
of integers can be helpful. Neglecting or overlooking slow learners during the teaching
of integers could pose a serious problem for their progress and regardless of the setting
in which they are taught. The principle of expanded opportunities can be overlooked if
the teachers do not engage all their learners in their teaching of integers, regardless of
the learners’ intellectual abilities.
5.3.3.6 Ask learners to clap for their friends
The study found that, three teachers out of the four asked learners to clap for their
colleagues who gave correct answers during the lessons on integers (see Section
4.3.3.6). By doing so, the teachers were motivating their learners extrinsically. Ames
and Ames (1991) made several suggestions for enhancing learner motivation which
support directly the philosophy of OBE. These suggestions included: Communicating
performance expectations in advance, emphasising learner progress, reinforcing learning
and effort, making known that mistakes and errors are part of learning, requiring
reasonable effort, focusing on the role of effort and strategy in learning, making grades
contingent upon reaching goals, communicating positive expectations, and making plans
with learners for improvement.
If learners are motivated whenever they are learning integers, they may become much
more interested in the lessons and very eager to learn, hence achieving the intended
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outcomes on integers with less difficulties. It can be argued that, clapping for learners
who perform well sustains their interest in what they are learning, therefore, should be
the sole objective of teachers of mathematics in the classroom. If motivated, learners
may tend to focus on getting higher grades in integers and obtain more rewards.
5.3.3.7 Encourage learners that they can all make it
It was established in this study that all the four teachers of mathematics encouraged their
learners that they can all make it in the topic integers (see Section 4.3.3.7). Some of
them even went on to encourage their learners by telling them how important integers
are to most topics in secondary school mathematics. Motivating learners to learn in
school is a topic of great concern for educationists today and motivating learners so that
they can succeed in school is one of the greatest influences of extrinsic and intrinsic
motivation on pupils (Awan, Noureen & Nas, 2011). Teachers of mathematics could
explore and use this strategy whenever they are teaching integers in order to make
learners more determined and efficacious to learn mathematics. In this respect, learners’
desire to get involved in tasks on integers could be driven by their beliefs about the
importance of the task, their anger for the failure to solve the task, or their persistence to
solve the task.
It can be argued that, teachers of mathematics need to understand that the basic motives
are already present in their learners to learn integers and so they need to develop them
by encouraging their learners in learning integers. The teachers can then play on these
encouragements to maximize engagement and boost the effectiveness of the teaching
process of integers.
5.3.4 High expectations
In this principle, teachers were expected to engage deeply with issues of learning as well
as push beyond where normally have gone. For this to be achieved, it also required
‘capability of the implementer’ which is one of the elements from the curriculum
implementation theory (Gross, 1971).
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5.3.4.1 Administer class exercises
The study revealed that all the four teachers provided their learners with class exercises
(see Section 4.3.4.1). Class exercises were a means of formative assessment to provide
feedback to the teachers on what they had taught their learners on integers. According to
Heritage (2007, p. 2), “formative assessment is a systematic process to continuously
gather evidence about learning. The data are used to identify a learner's current level of
learning and to adapt lessons to help the learner reach the desired learning goal”. OBE
encourages teachers to use different measures for assessing learning. Burns and Wood
(1989) contended that, assessment and monitoring procedures provide the evidence for
making instructional decisions concerning student attainment or nonattainment of the
outcome(s) in that learning item. Killen (2000) also maintained that, it follows logically
that a system that plans for the outcomes of education should take measures to consider
the extent to which learners achieve these outcomes. This involves a set of good
assessment practices (see Section 2.2.5.3).
It can be argued that, when teachers give class exercises to their learners on integers, the
evidence obtained by both teachers and learners is intended ultimately for learner
reflection who use it as 'take-home' information for self-management or control. Such
information may expose the complex internal learning processes, make their thinking
visible, and aim to participate in higher learning process.
The study established that only one teacher out of the four gave group tasks to the
learners (see Section 4.3.4.2). These group tasks involved putting learners in groups and
gave them questions on integers to solve as a group (see Figure 24). The teacher grouped
learners in groups of four each. According to Schoeman (2003) this is the ideal size of a
group. Similarly, a study by Dukada-Magaqa (2003) revealed that the educators
interviewed in the four focus schools all stated that it was not explained how and why
they must have done group assessment. He went on to mention that all of them had
grouped the learners differently. He further mentioned that, for instance, five educators
grouped them in groups of four to eight randomly. Three educators grouped them
according to their abilities. This is contrary to what Schoeman (2003) mentioned on the
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ideal size of a group in the classroom (see Section 5.3.3.4). It can be argued that
improving learning of integers through formative assessment may depend on the active
involvement of learners in their own assessment in groups. Schoeman (2003) further
sounded a cautionary note not to overdo group work, he said “it is important for learners
to work and learn individually as it is to learn in groups. Good teaching requires a
variety of teaching and learning methods or techniques appropriate to different contexts
and needs of learners” (p. 23).
In formative assessments, learners learn the skills of self- and peer assessment so that, as
Sadler (1989) suggested, they collaborate with their teachers in developing a shared
understanding of their present learning status and what they need to do to move onward
in their learning. In doing so, they are using metacognitive processes. Also, if learners
are going to be successfully involved in monitoring and assessing their own and their
peers' learning of integers in groups, then they may need to be regarded by their teachers
as partners in learning integers. Thus, learners should be given the opportunity to solve
integers with other learners and come to realize that people may differ in opinion, in so
doing they learn to respect and to appreciate the opinion of others.
5.3.4.2 Gave unchallenging tasks
The study found that all the four teachers did not give learners tasks that were
challenging on integers (see Figures 23, 24, 25& 26). The standards that they set for
their learners on integers were not high opposing what is required of them in OBE. This
is linked very closely to the idea that successful learning promotes more successful
learning (Spady, 1994).
Killen (2007) emphasised that, the most important point is that all learners should be
engaged in challenging tasks that encourage them to achieve to the best of their ability.
Without providing learners with challenging tasks on integers, learners are likely to take
a surface approach to learning integers and be concerned with little more than
memorising information that they think they might have to reproduce in the
examination. Therefore, when learners experience success in integers after solving
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challenging tasks, it may reinforce their learning, build their confidence and encourage
them to accept further learning challenges.
5.3.4.3 Give learners chance to justify their answers
It was established that all the four teachers did not give learners opportunities to justify
their answers. This was after receiving their marks from the different class tasks they
were given (see Section 4.3.4.4). Heritage (2007) argued that, formative assessment is
intended to provide feedback at many levels. It provides feedback to the teacher about
current levels of learner understanding and then feedback also informs what the next
steps in learning should be.
Lixun (2011) emphasised that, learners can achieve high standards if they are given
appropriate learning opportunities, have a good understanding of the learning outcomes,
learn from teachers’ formative feedback and from peers through collaborative learning,
participate actively in learning activities inside and outside classroom and follow the
assessment criteria carefully when completing the assessment tasks. It can be argued
that, effective feedback from teachers may provide clear, descriptive, criterion-based
information that may show to the learners where they are in a learning progression of
integers, how their understanding varies from the desired learning goal, and how they
can move forward. The teacher may take steps to close the gap between the learners'
current learning and the goal by modifying instruction on integers, assessing again to
give further information about learning, modifying instruction again, and so on. In
formative assessment of integers, it is important for learners to justify their answers, and
get feedback from their teachers in order to advance their learning.
5.4 What are mathematics teacher’s problems experienced in implementing OBE
principles in the teaching of integers?
5.4.1. Overpopulated classrooms
The study revealed that two of the respondents mentioned overpopulated classrooms as a
problem that they perceived during the teaching of integers. Large class size is a reality
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to most Zambian government schools. Dukada-Magaqa (2003) mentioned in his study
that, teachers exercise substantial discretion in their jobs, because they deal with a
number of learners who have a variety of capabilities and limitations. Similarly, Vallente
and Limon (2016) also emphasised that classes with too many learners would make the
effort of giving attention to individual learners difficult, and almost impractical. In
addition to this, classroom management becomes a serious instructional issue. There is
not enough space for the teachers and learners to carry out their expected performances
in class.
It can be argued that, the teacher-pupil ratio where there are more learners than the
required number may affect individual assistance during the teaching of integers, most
especially during practical performances where the teachers’ scaffolds become crucial in
the attainment of outcomes.
A study by Akhmadeeva, Hindy and Sparrey (2013) had a similar disclosure that, the
most common challenge reported by faculty was managing large (and increasing) class
sizes from 60-180 learners in one class. According to the OBE policy, the teacher-pupil
ratio is supposed to be 1:35 (Jansen & Christie, 1999), the reality in Zambia is that most
of the schools do not have that teacher-pupil ratio. This alone shows that it could be hard
to implement OBE in the teaching of integers with large numbers of learners, since each
learner needs individual attention.
In spite of the importance of mathematics, research has shown that there is a general
low-level of learner performance in mathematics in examination and large class-size has
been identified as one of the causes of this low performance. For teachers to teach
integers effectively in an OBE system, class size may be important and highly influential
in increasing learners’ achievement of learning outcomes.
5.4.2 Inadequate teaching and learning materials
The study revealed that all the respondents mentioned the problem of insufficient
teaching and learning materials for teaching of integers. Learning materials are any
appropriate resources needed for the lesson and could range from specialist equipment to
simple textbooks, worksheets and study guides that usually accompany the verbal
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information (Van der Horst and McDonald, 2009). Gross (1971) emphasised on
availability of resources in his curriculum implementation theory. He opined that for any
innovation to successfully be implemented, there must be all the necessary resources
needed. Similarly, studies by Limon and Vallente (2016) and Mungalu (2019) revealed
inadequate resources in OBE implementation (see Section 2.4.2). It can be argued that,
lack of funding eventually leads to limited course offerings due to insufficient teaching
and learning materials that could accommodate meaningful teaching of integers and also
shortage of able faculty who are competent enough to deliver course content in
accordance with the OBE principles.
5.4.3 No enough desks
The study revealed that two of the respondents had problems with the desks not being
enough in the classes where they were teaching integers (see Section 4.4.3). It was
established that the desks in those classes were not adequate and some were broken, this
made some learners to sit on the floor. A similar study by Joskin (2013) revealed that,
the department of education had a weak infrastructure prior to introducing the OBE
curriculum as there was little clarity as to how teachers were prepared for the curriculum
change. Similar findings were also revealed by Limon and Vallente (2016) in their study
that, 85% of the respondents reported that the HE department was without adequate
furniture for OBE. It further revealed that, one example provided during the interview
was the lack of enough chairs for every learner in the class.
According to Markee (1997), curriculum change involves changes to teaching materials,
pedagogical values, knowledge of theory for practice, and assessment factors which
contribute to having appropriate infrastructure in place for change to thrive. A study by
Dukada-Magaqa (2003, p. 54) acknowledged that, “an assessment was done of the
teachers' respective teaching tools and resources. Most teachers had standard equipment
like desks, chairs, tables, notice boards, cupboards, and charts. However, given the high
learner numbers, they are not enough”. This implies that, weak infrastructure may be
defined as not adequately catering for the processes needed for preparing teachers to
successfully implement the OBE principles in the teaching of integers.
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It can be argued that, school facilities could have a profound impact on both teacher and
learner outcomes. With respect to teachers, school facilities may affect teacher
recruitment, retention, commitment, and effort. With respect to learners, school facilities
affect health, behavior, engagement, learning, and growth in achievement. Thus, it can
be concluded that without adequate facilities and resources, it is extremely difficult to
serve large numbers of learners with complex needs during the teaching of integers.
5.4.4 Learners’ bad attitude towards mathematics
It was established that two of the respondents raised a concern on learners that they have
a bad attitude towards mathematics, they mentioned this as the problem that they faced
during the teaching of integers. It was further established that learners seemed not to be
concentrating during lessons on integers because they seemed not to like mathematics.
Buckley (2013) mentioned that, many students have a negative attitude towards
mathematics.
A study by Lixun (2013) found that another key issue identified in the research data was
that, the successful implementation of OBE relies on the student and the teacher’s
beliefs and attitudes, and many other factors, such as class size. This implies that, for
OBE principles to be successfully implemented in the teaching of integers, learners’
attitude towards what is being taught must be positive, this may help in achieving higher
order outcomes.
5.4.5 Not enough periods for mathematics
The study found that all the respondents mentioned the problem of time not being
enough when they were teaching integers. They complained that the number of periods
allocated for mathematics per week were not enough for them to teach in a way that
each and every learner could grasp the concepts on integers, putting into consideration
that those classes were mixed ability classes. Educators who said that they worked
within some time-limits differ with Spady and Schlebusch (1999) as the latter indicate
that time should not be a determinant factor in the learning process. Spady (1993) argued
that, what learners learn is more important than when they learn it. Spady (1994) noted
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that, within reasonable constraints, time is manipulated to the best advantage of all
learners, some learners learn some parts of the curriculum sooner, while others
accomplish those parts later. It can be argued that implementing and handling OBE can
be time consuming and laborious with regards to the teaching of integers.
It can be argued that, the periods allocated for mathematics in the Zambia education
curriculum may not be adequate when it comes to OBE implementation in the teaching
of integers, therefore, teachers need to manipulate time so that all learners can learn
integers.
5.4.6 Not fully understanding OBE
The study established that two of the respondents’ knowledge on OBE was inadequate.
The respondents registered their ignorance on OBE that they were not properly oriented
(see Section 4.4.6). Killen (2000) emphasised that, there is no doubt that OBE will
require teachers to have a very thorough understanding of what they are teaching, and
the insight to relate their prime subject matter to other learning areas. The study by
Ramoraka (2006) gave a similar revelation that, educators were not 100% prepared or
competent in implementing OBE effectively.
According to Brandt on comments from the field in Spady (1994), he said, what was
lacking was a clear, thoughtful interpretation of what OBE really is, why it is needed,
and how it operates. It can be argued that, lack of such understanding of OBE for
teachers may result in disparities between intentions and practice with regards to the
teaching of integers. Dukada-magaqa (2003) also found in his study that, the participants
argued that they had no idea of what was expected from them to deliver the new policy
correctly. It further revealed that, when asked whether they received any OBE training
or not, all of them indicated that they had received OBE training. This implied that,
despite receiving the training on OBE, educators were still not clear on how to
implement it. Probably the training was not good enough. Mungalu (2019) also revealed
that, the teacher educators of mathematics showed less understanding of OBE and their
teaching was not in line with the OBE premises and principles.
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Botha (2002, p. 10) argued that, “the reality is that there are some major problems with
the implementation process of the new curriculum in South Africa of which the
inadequate training of teachers to teach in an outcomes-based manner and the lack of
financial resources to train these teachers efficiently and effectively are probably the
most important”. It can be argued that, teachers lack proper training on how to
implement OBE in the teaching of mathematics where integers is embedded. Teachers
may not know whether what they are doing is right or wrong with regards to teaching
integers in an OBE way if they do not receive adequate training.
5.4.7 Documents on the revised curriculum not showing how to teach mathematics
The study revealed that one of the respondents had a problem with the documents on the
revised curriculum. It was indicated that the documents did not outline anything on how
OBE should be implemented in mathematics and that they were not clear on OBE
implementation in the Zambian schools. The respondent had access to the Zambia
Education

Curriculum

Framework

(ZECF)

and

the

Teachers’

Curriculum

Implementation Guide (TCIG). Dukada-Magaqa (2003) mentioned in his study that, it
is important for all teachers to have a copy of the OBE policy document, because it gives
all the guidelines on how to implement OBE. The documents should have all learning
areas listed, with their respective outcomes, in order to implement OBE. It can be argued
that, the policy documents in Zambia (ZECF and TCIG) in this case may not be
adequate for teachers to read and learn how to implement OBE in the teaching of
integers, the teachers may end up using their own discretion, because they do not have
guidelines on how to implement OBE effectively. Therefore, policy makers in Zambia
could have prepared more elaborate materials for teachers of mathematics to read and
effectively implement OBE in the teaching of integers.
5.4.8 Difficult to link integers to real-life
The study revealed that, linking integers to real life was a problem that the teachers
experienced during the teaching of integers.

To begin with the Zambia education

curriculum advocates for linking everything that is being taught in class to real-life
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situations so that it can help them in their lives outside school (MESVTEE, 2013).
According to Lawson and Williams (2007, p. 8) “a significant challenge posed to other
approaches by OBE is Spady’s view that the outcomes that should be established for
education systems must be centered around life roles”. They went on to say that, in order
to prepare learners for life and work in a rapidly changing world, education and training
systems need to be re-oriented to impart a broad range of life skills. Lawson and
William (2007) emphasised that, these skills should include the key generic
competencies and practical capabilities that cut across fields such as ICT, the ability to
learn independently, to work in teams, ethical entrepreneurship, civic responsibility and
awareness to diversity and multiculturalism.
The implication here is that learners may be confided to doing integers in class only and
fail to relate it to life outside school, if they are not taught how to link it to real-life
situations and how to use it in life outside and after school. Their levels of thinking may
be limited to classroom situations only without the exposure of classroom content to
real-life situations.
5.4.9 Lack of motivation
The findings of this study revealed that the teachers of mathematics had problems with
lack of motivation in the teaching of mathematics and integers in particular. As for
teacher motivation, Sinclair (2008) defined it in terms of attraction, retention and
concentration as something that determines “'what attracts individuals to teaching, how
long they remain in their initial teacher education courses and subsequently the teaching
profession, and the extent to which they engage with their courses and the teaching
profession” (p. 37). . In this regard studies have shown that motivation is an important
factor for any individual to work effectively and produce good results.
Learners’ learning outcomes are highly dependent on the quality of instruction, but with
lack of motivation for teachers in the teaching of integers, this may be an illusion.
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5.5 What are mathematics teachers’ solutions to the problems experienced in
implementing OBE principles in the teaching of integers?
5.5.1 Reduce pupil enrolment
The study revealed that two of the respondents gave their views on the solution to the
problem of large class size. They suggested that the school should reduce on enrolment
levels. This is similar to what Joskin (2013) found in his study that, the teacher-pupil
ratio was not supporting learner centeredness as advocated by OBE founders.
Killen (2000) suggested that overcrowded classes may be split in a practical way, and it
is not the time that learners spend in class that matters but what they learn. This implies
that overcrowded classes may be difficult to teach and wastes a lot of time. School
managements would be doing teachers of mathematics a big favor by reducing the
number of learners in each class to meet the required teacher-pupil ratio. Arguably, the
high pupil-teacher ratio may impede effective teaching of integers.
5.5.2 Purchase teaching and learning materials
It was established that all the respondents suggested that schools should purchase
teaching and learning materials that may be adequate for them to teach integers. A
similar study by Velupillai (2007) also revealed that, reasons for not achieving the
outcomes were found to be poor teaching materials and a lack of resources.
Teaching and learning materials are tools used for making lessons easier and more
effective. They could be resources that may be used by the teachers for conveying
instructions to the learners during lessons on integers. They may provide continuity
for learning integers and also present various learning outcomes on integers.
It can be argued that learning resources can contribute towards positive learning
experiences as they offer the individual learners an opportunity to develop their full
potential. Teachers may be fully equipped in the implementation of OBE principles
in the teaching of integers if they are provided with all the necessary materials that
they need to teach integers. Teaching and learning materials are essential in any
teaching and learning process, they concretize abstract phenomena making learning
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more realistic and stickier. In other words, the teaching and learning materials are
what can make or break a course. The adequate materials combined with the
teacher could have a huge impact on learners and their understanding of integers.
5.5.3 School management to purchase and repair desks
The study revealed that, two of the respondents suggested that school management
should purchase desks for learners as well as repair broken ones. It is important to invest
and spend in order to improve the classroom infrastructure as the infrastructure is known
to affect the educational quality and furthermore affect the implementation of OBE
principles in the classroom. Gross (1971) in his curriculum implementation theory
emphasised the need for management support that, in any new innovation, management
should take a leading role in seeing to it that all the necessary equipment is availed for
successful implementation of any curriculum. This may enhance the morale of the
teachers of mathematics as they try to implement the new innovation in the teaching of
integers.
Similarly, a study by Limon and Vallente (2016) suggested immediate action from the
government, specifically in supplying as many resources as possible to capture the OBE
curriculum in its fullest sense. Desks are part of infrastructure in a school and the goal of
school infrastructure in OBE is to increase school attendance of learners, enhance staff
motivation and improve academic achievements of learners. Arguably, sitting on desks
or chairs while learning integers could make it interesting and get the learners motivated
to go to school, this in turn may improve the attendance and interest of learners in
learning integers.
5.5.4 Learners should be motivated in mathematics
The study established that, for learners to have a positive attitude towards mathematics
of which integers is embedded, they need to be motivated. For a learner to be motivated
to learn, he or she has to truly believe that the goal or learning outcome is attainable. In a
study by Dagdag (2019), it was revealed that, three in every 10 mathematics educators
indicated that they gave rewards to their fast learners and consistent performers. They
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asserted that this strategy encouraged all learners to study hard. Middleton (1995) found
in his study that, “less motivated students lacked confidence in tackling mathematics
problems” (p. 273).
Another study by Akhmadeeva, Hindy and Sparrey (2013) revealed that, instructors
acknowledged motivation as the main factor necessary for learners to be engaged in the
classroom. Killen (2000) identified three requirements for learners to stay motivated and
be effective learners: “Students need to know why they are learning whatever they are
learning, they need to see some value in this learning, and they need to believe that they
can be successful” (p. 10). This implies that the teacher becomes a facilitator, and
cannot claim to be teaching unless learners are learning. Middleton and Spanias (1999)
provided an encouraging remark when they wrote, “Achievement motivation in
mathematics is highly influenced by instructional practices, and if appropriate practices
are consistent over a long period of time, children can and do learn to enjoy and value
mathematics” (p. 82).
Learners need to be motivated to learn integers in order for them to have a positive
attitude towards mathematics. The classroom environment plays a key role in how
motivated a learner is. They need to be in a positive environment in which they feel
valued and respected. It is also important that they feel as though their input is heard. It
can be argued that, if learners are learning integers in a caring, supportive and inclusive
space, they may feel much more motivated to learn. Teachers may need to be
knowledgeable of their learners and strategies that are most effective for those learners
to stay motivated during the learning process of integers.
5.5.5 Number of periods for teaching mathematics should be increased
The study revealed that all the four respondents mentioned the problem of time not
being enough during the lessons on integers and so they all gave a solution to that saying
that the number of periods for teaching mathematics should be increased. They
mentioned that there were six periods of forty minutes each for teaching mathematics.
Teachers may want learners to learn integers, but there could be limited time for them,
when that time elapses, they need to stop, whether or not learners have mastered the
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topic. Advocates for OBE say that traditional schools are time-based. For schools to be
fully outcome-based, they must organize so that outcomes are fixed, and time and other
resources needed to achieve the outcomes are valuable.
According to Baron and Boschee (1996), regardless of the specific instructional
approaches employed, any OBE program should provide sufficient time and assistance
for each learner to realise his or her full potential. And so, what is needed is a uniform
minimum standard that all learners would be expected to achieve and that all would be
given the time needed to achieve their specific outcomes on integers. Another way for
all learners to learn and succeed is that, teachers may have to provide them with
expanded opportunities on integers. This may be given during extra hours as not all
learners may require extra time to learn integers. Some learners learn more quickly than
others, as such they may not require extended classes.
5.5.6 Conduct workshops on OBE
The study revealed that two of the respondents mentioned that, curriculum specialists
should conduct workshops for them on how to implement OBE in the teaching of
mathematics, this may also help them in the teaching of integers. This shows that before
we can talk about effective OBE implementation in the classroom, we must first think
about educator’s understanding of OBE. Dukada-Magaqa (2003) argued that, more
training is needed to build confidence, competency, and to provide more clarity about a
new policy.
According to Pressman and Wildavsky (1973, p. 45), “street level bureaucrats, such as
educators, need to be trained to be able to practice any new program as part of policy
implementation”. They further argued that training should be straightforward to avoid
unclarity of themes, terms, and objectives that come up during implementation, which
causes delays and difficulties in the implementation process. It is this kind of training
that the teachers of mathematics claimed they should have. A similar study by
Schoeman and Manyane (2002) on outcomes-based education in the teaching of history
suggested that, curriculum specialist need to be proactive and to assist in the retraining
of history educators so that they will be able to teach outcomes-based history with
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success in their classrooms when it is implemented in public schools. In this regard
assistance should be provided to all faculty members to learn all the aspects of OBE,
assessment processes and learner centeredness of instruction.
If implementers are uncertain about what and how to implement policies, no or incorrect
implementation may take place. Only those teachers who are trainees can play an
effective role in defining and implementing OBE. In the absence of adequate teacher
training on OBE implementation in the teaching of mathematics, teachers may rely on
their prior beliefs and experiences in interpreting the new curriculum. This may
contribute to the mismatch between what the revised curriculum aims to achieve and
what actually happens inside the classroom where teaching integers is concerned.
5.5.7 More elaborate materials on OBE should be prepared
It was revealed in this study that, more elaborate documents on the revised curriculum
should be prepared (see Section 4.5.7). They said specialists should produce other
materials on OBE implementation to help teachers understand the implementation
process.
It is important that when a new policy has been introduced, the specialists should
produce enough and relevant materials explaining the policy intentions and how it
should be implemented in various disciplines. In this way, implementers may find it easy
to do what is required of them as regards the teaching of integers.
5.5.8 Link integers to real life
The study revealed that teachers of mathematics should link integers to real-life
situations. This solution was suggested in line with the problem that the respondents
faced of failing to link integers to real-life situations. According to Brandt (1992/1993),
OBE is about preparing learners for life, not simply getting them ready for college or
employment. Kaliannan & Chandran (2012, p. 54) also emphasised that “for Spady,
learning is not significant unless the outcomes reflect the complexities of real life and
give prominence to the life roles that learners will face after they have finished their
formal education”.
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Arguably, on integers, computation needs to be related to the concepts of the operations,
and both concepts and computational skills should be developed in the context of realworld applications. Therefore, teachers of mathematics could attempt to link concepts on
integers to learners’ real-life experiences, so that they can realise the relevance of what
they learn to their everyday lives, thus making learning more meaningful and relevant.
5.5.9 Teachers of mathematics should be motivated
The study found out from three of the respondents that the teachers of mathematics
needed to be motivated, in order for them to teach integers in the revised curriculum.
Teachers spend so much time and energy trying to ensure that they are meeting the highlevel standards that have been set for them, and that they sometimes neglect to take the
time to demonstrate the true importance of what learners are learning. A central tenet of
economics is that individuals respond to incentives.
It can be argued that, a motivated teacher of mathematics is crucial to a successful
classroom. They may even look at teaching through a different lens, and, in doing so,
motivate their learners in their learning too. Therefore, motivated teachers may work
effectively towards outcomes and tailor activities on integers to achieving those
outcomes. Motivation may drive their creativity and curiosity, sparking the desire
needed for learners to want to learn integers more.
5.6 Summary of Chapter five
This chapter discussed the findings that were presented in chapter four. It discussed the
findings on teachers of mathematics’ knowledge on general outcomes of education,
establishment of learners’ prior knowledge, linking class activities to outcomes of each
lesson, linking class activities to overall outcomes of education. It further discussed
findings on, using building blocks in the teaching of integers, reference to real life
examples, learners solving integers on the board, giving group work to the learners and
providing challenging tasks for their learners during the teaching of integers. Discussing
these aspects brought to light the importance of adhering to OBE principles in the
teaching of integers. The problems that the teachers encountered during the teaching of
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integers were also discussed and some of these were: no enough desks, overpopulated
classrooms, learners’ bad attitude towards mathematics, difficulties in linking integers to
real life, inadequate teaching and learning materials. Discussing these problems brought
out serious issues that hinder teachers from effectively implementing OBE principles in
the teaching of integers.

The solutions that they gave to the problems were also

discussed and these include: schools to reduce enrolment, purchase teaching and
learning materials, motivate learners as well as teachers of mathematics, purchase and
repair desks and also organize workshops to orient them more of OBE. Discussing these
solutions brought about issues that various stakeholders need to put into consideration
before effecting a revised curriculum. The following chapter will conclude the study and
also give recommendations with respect to what was found.
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CHAPTER SIX

CONCLUSIONS AND RECOMMENDATIONS

6.1 Overview
The previous chapter discussed the findings of this study. This chapter is going to
conclude this study on implementation of OBE principles in the teaching of integers, it
will give the contribution this study has made to the field, it will also give
recommendations in line with the findings of this study (policy and classroom practice)
and for further research in this area.
6.2 Conclusions
This study was aimed at investigating the implementation of OBE principles in the
teaching of integers. The objectives of the study were to examine mathematics teachers’
adherence to OBE principles in the teaching of integers, determine mathematics
teachers’ problems experienced in implementing OBE principles in the teaching of
integers and to determine mathematics teachers’ perceived solutions to the problems in
implementing OBE principles in the teaching of integers. The study took a qualitative
approach which gave descriptions of what was going on in the classrooms regarding the
implementation of OBE principles in the teaching of integers. OBE is both a philosophy
and an instructional process designed to educate the whole child and to give each learner
the maximum opportunity to prepare for a successful future in a changing society
(Spady, 1994). The underlying beliefs and principles of OBE create a flexible approach
to instruction that recognises and responds to the changing educational and social needs
of the learners. The role of implementers is of utmost importance in the implementation
stage, because they influence the success or failure of the policy.
Related literatures were reviewed on implementation of OBE in different parts of the
world and in different disciplines. The experiences in other countries should not be
ignored, and neither should they be used as an excuse for opposing OBE before
objectively and thoroughly considering how it is working in the Zambian context. The
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study targeted teachers of mathematics who were teaching grade eights at the time the
research was being conducted in two selected secondary schools of Mkushi district. The
OBE principles as outlined by spady (1994) are; clarity of focus, reflective designing,
expanded opportunities and high expectations.
All the teachers who participated in this investigation had little understanding of OBE
because they did not know how to apply OBE principles in the teaching of integers. in
some areas, they were not consistent and systematic in the way they were teaching
integers. Geyser (2000, p. 40) cautioned, however, that OBE should not be regarded as
“a magical cure for all the educational ills of the past and the present”. A curriculum is,
after all, only as good as the teacher who implements it.
Given the starkly limited resources for teaching integers in the target schools, the
pressure on teachers of mathematics to find alternative ways of reaching the same
learning outcomes was high. The challenge for successful policy implementation is thus
eminent. However, even though the teachers worked under those terrible conditions,
teaching and learning integers were key priorities. It has become clear that the
implementation of the OBE policy in the teaching of integers in Mkushi District was not
successful, considering the teacher's self-admitted lack of capacity, insufficient
resources, and lack of relevant teaching material for the teaching of integers.
In OBE, the main focus is on learners achieving outcomes. Time should not be a
determining factor for learners to achieve outcomes on integers. High expectations and
same standards should be set for all learners to reach. Every learner should be
accommodated in the teaching and learning process of integers. The focus should be on
the learners’ achievement of outcomes and not on the time in which they achieve them,
and also not on the quantity of activities that they have done to achieve them.
Subsequently, change has not yet been profoundly institutionalised into the participants’
teaching worldviews. Change takes time and I believe that when all stakeholders in the
Zambian education system work together, policy intentions for change will be realised.
Evidence of teachers’ views and attitude could not cater for nor enhance the
implementation sequence. All in all, there was poor adherence to OBE principles in the
teaching of integers. Problems in the implementation of OBE in the teaching of integers
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require solutions from management as well as the teachers themselves. We cannot, for
example conveniently ignore the principle of designing back or the principle of
expanded opportunities and still claim to have an OBE system. But the reality cannot be
overlooked that, when carried out properly, OBE can provide better educational
experience to the learner and prepare him/her to contribute significant impact in the
global market, after graduation.
In conclusion the factors that Gross (1971) alluded to in his curriculum implementation
theory, which are Clarity of the innovation to implementers, capability of the
implementers, availability of resources and provision of management support were key
influencers of the findings of this study in that, these elements are what the teachers
longed to have as they tried to implement OBE principles in the teaching of integers.
The problems that were mentioned by the teachers also traced back to the four factors of
the theory.
6.3 Contribution to the field
This study has made a contribution to the body of knowledge globally regarding
curriculum implementation in mathematics. It proposes that pre-requisite knowledge be
one of the indicators that describe the clarity of focus principle, simply because it was
observed that all the four teacher participants began their lessons with pre-requisite
knowledge, which is a good thing to do. Prior knowledge of learners is one of the
determinant outcomes for the teacher to proceed to the next level.
6.4 Recommendations
Following the findings of this study, the following recommendations could be
considered.
6.4.1 Policy
1.

People with skills to train others should be used to train teachers of mathematics
on how to implement OBE in the classroom.
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2.

Policy makers to incorporate the task of monitoring the implementation of OBE
principles in the teaching of integers.

3.

Curriculum specialists should conduct orientation programs for teachers of
mathematics on OBE frequently in order for them to fully grasp the innovation.

4.

The Ministry of General Education should provide teachers of mathematics with
adequate teaching and learning materials in order for them to construct the
knowledge and meaning required for learners on integers.

6.4.2 Classroom Practice
1.

Teachers should put emphasis on outcomes learners should achieve before they
engage learners in learning activities on integers.

2.

Teachers should put into consideration the outcomes of education in Zambia in
their teaching of integers.

3.

Teachers of mathematics should observe other teachers or curriculum specialists
accommodating OBE principles in their classroom.

4.

Teachers of mathematics should engage all learners in the learning process of
integers and use real-life situations.

5.

Teachers of mathematics should learn to use tangible objects and improvise
anything that can be suitable when teaching integers.

6.4.3 Further research
1.

There is need to investigate implementation of OBE principles in other
mathematics topics at primary, junior secondary and senior secondary schools.

2.

There is need for an intervention study to investigate on how outcomes of
teaching mathematics are linking with outcomes of education.
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APPENDICES

APPENDIX 1: Semi-Structured Interview Schedule for Teachers (A)
Questions
1.

What is your professional qualification?

2.

How many years have you been teaching mathematic in the Ministry of General
Education?

3.

What do you know about the Zambia revised curriculum of 2013?

4.

What outcomes of education do you know?

5.

What are the outcomes of mathematics at grade eight?

6.

Is there a way you are expected to teach with regards to the revised curriculum of 2013?
Explain.

7.

How about assessments, is there a way you are supposed to assess learners with regards to
the revised curriculum of 2013? Explain.

8.

Is there anything you think I would have left out and it would enhance our discussion in
regards to the revised curriculum?

Thank you so much for your cooperation
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APPENDIX 2: Lesson Observation Schedule for Teachers

School code…………….

Teacher’s code………….

Time……………………

Number of learners: Boys………,

Girls……….
Date…………………….
item# Elements to check / observe

Observation(s) Comment(s)

1

If the learning environment is conducive for learning

2

Teacher competence in the topic integers.

3

Teacher mentioning short- and long-term learning
intentions to the learners (clarity of focus)

4

Teacher helping learners to develop competencies in
integers (reflective designing)

5

Teacher matching learners’ needs with teaching
techniques (expanded opportunities)

6

Teacher providing multiple learning opportunities
i.e. using methods that are more learner-centered
(expanded opportunity).

7

Teacher giving real life examples in the teaching of
integers (high expectation)

8

Teacher motivating the learners (high expectations)

9

Teacher

engaging

in

group

work

(expanded

opportunity)
10

Teacher giving learners opportunity to justify their
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answers (high expectations)
11

Teacher administering any formative assessments
during the teaching of integers (reflective designing)

12

If assessments provided are constructively linked to
the

desired outcomes of mathematics at grade eight

and how? (reflective designing)
13

If the assessments are challenging enough to enable
higher order thinking. (setting high expectations)

14

The kinds of learning tools the teacher is using
throughout the lesson (reflective design).

GENERAL
OBSERVATION:…………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………………………………………………………………………………………
……………..
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APPENDIX 3: Semi-Structured Interview Schedule for Teachers (B)
Questions
1.

What can you tell me about this class of learners?

2.

What do you understand by curriculum implementation?

3.

How do you experience curriculum changes in the teaching of integers especially
with regards to our revised curriculum of 2013?

4.

In your view, do you think these changes are improving the quality of teaching
integers?

5.

What were the expected learning outcomes from these lessons on integers?

6.

How would these learning outcomes benefit the learners?

7.

Do you think there are areas of those lessons on integers you would improve?
•

8.

Do you have a preferred style of teaching integers?
•

9.

If yes, how would you improve them?

If yes, tell me about it?

How will you know that learners have learned what you hoped they would learn
from the whole topic of integers?
•

Give an example from the lessons I observed you on integers.

10.

How do you develop learner competencies in integers?

11.

What kind of performance standards did you set for your learners in the teaching/
learning process of integers?

12.

What kind of learning opportunities did you provide for all the learners in your
class to learn integers?
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13.

Is there any link between your planning, teaching and assessments to important
learner outcomes?
•

14.

If yes, how do they link?

What kind of teaching/learning tools do you think can best be used in the
teaching and learning of integers?
•

15.

Did you use any of the tools you have mentioned when teaching integers?

In your own opinion, what challenges do you face regarding the revised
curriculum and the teaching of integers?

16.

In your own opinion, what do you think can be done to address those challenges?

17.

In your view, do you think that the government is doing enough in capacitating
teachers when a new curriculum has to be implemented?
•

If not, what would you want the government to do in capacitating
teachers?

18.

In your view what do you think should be done by the school management for
effective implementation of the revised curriculum in regards to your teaching of
integers?

19.

Is there anything you think we would have left out and is key to the teaching and
learning of integers?

End of interview and thank you so much for sparing me your time.

145

APPENDIX 4: Focus Group Discussion Guide for learners
Questions
1.

Is the topic ‘integers’ interesting or not?
•

Why do you think so?

2.

What do you recall about your experiences of learning integers?

3.

At the beginning of each lesson on integers, did the teacher tell you what you
should be able to show at the end of the lesson?
•

If yes, give me some examples of what your teacher told you to show at
the end of any lesson on integers?

4.

Did the teacher involve you in the lessons on integers?
•

If yes, how did the teacher involve you in the lessons on integers?

5.

Did the teacher give you work to do in groups?

6.

Did the teacher use examples from your daily life during his/her teaching of
integers?
•

If yes, give me examples real life situations the teacher has used during
lessons on integers

7.

What kind of tools did the teacher use during the lessons on integers?

8.

Did the teacher provide opportunities for each of you to learn integers?
•

9.

If yes, how?

Did the teacher give you any tasks during the lessons on integers?
•

If yes, what kinds of tasks were you given?

•

Were the tasks given challenging enough?
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10.Did the teacher give you opportunities to justify your answers?
11.

Did you face any problems during your lessons on integers?
•

12.

If yes, what problems did you face during the learning of integers?

Do you have any ideas on how those problems can be addressed?

Thank you so much for sparing me your precious time
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APPENDIX 5: Document Analysis Checklist

Document

Specific items

Lesson plans

•

comment

Learning outcomes: are they linked
to the outcomes of grade 8
mathematics.

•

Examples:

are

there

real-life

examples.
•

Teaching

methods/

strategies:

learner centered.
•

The kinds of tools that were used
in the lessons.

Records of work

•

If all the learning outcomes were
met in the whole topic of integers

Assessment tools

•

The kinds of assessment tools used
to assess learners on integers.

•

If the assessments used were
challenging

enough

for

the

learners.
•

If the assessments were linked to
the

outcomes

mathematics.
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of

grade

8

APPENDIX 6: Ethics approval letter
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APPENDIX 7: Letter of permission from DEBS
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APPENDIX 8: Participants’ informed consent form

THE UNIVERSITY OF ZAMBIA
DIRECTORATE OF RESEARCH AND GRADUATE STUDIES
HUMANITIES AND SOCIAL SCIENCES RESEARCH ETHICS COMMITTEE

Telephone:
32379

+260-211-290258/293937

P

O

Fax:
Zambia

+260-211-290258/293937

Lusaka,

E-mail

drgs@unza.zm

Box

PARTICIPANT INFORMATION SHEET

(This template is for research interventions that use questionnaires, in-depth
interviews or focus group discussions)

Informed Consent Form for teachers/learners

This informed consent form is for teachers of mathematics who will be teaching grade eights
at the time of the research, as well as their learners in selected secondary schools in Mkushi
district. I am inviting them to participate in my research which is specifically for academic
purposes and is titled “implementation of outcomes-based education principles in the
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teaching of integers in selected secondary schools in Mkushi district.

Tafeni Spiwe
University of Zambia
Self-sponsored

This Informed Consent Form has two parts:
• Information Sheet (to share information about the study with you)
• Certificate of Consent (for signatures if you choose to participate)

You will be given a copy of the full Informed Consent Form

Part I: Information Sheet
Introduction
I am Tafeni Spiwe, student at the University of Zambia pursuing a Master of Education in
Mathematics Education. I am undertaking a research on implementation of outcomes-based
education in the teaching of mathematics. I am going to give you information and invite you
to be part of this research. You are free to decide on whether to take part in this research or
not. Before you decide, you can talk to anyone you feel comfortable with about this research.
This consent form may contain words that you may not understand. Please ask me to stop as
we go through the information and I will take time to explain. If you have questions later,
you can ask me or another researcher.
Purpose of the research
The revised curriculum of 2013 advocated for outcomes-based education in all schools and
all subjects. Integers is a topic in mathematics which is more like a prerequisite to almost all
topics in secondary school mathematics. I believe that you can help by allowing me to
observe how you are teaching the topic integers. I also want you to tell me about the
challenges you face when teaching integers and what you think may be the solutions to those
challenges because this knowledge may be of help to different stake holders in the Zambian
education system.
Type of Research Intervention
This research will involve your participation in classroom lesson observation during the
teaching of the whole topic integers, pre and post lesson interviews which will take 30mins
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and 1 hour 30 minutes respectively, focus group discussion with your learners at the end of
all the classroom observations. The focus group discussion will take about 1 hour and finally
document analysis.
Participant Selection
You are being invited to take part in this research because I feel that your experience as a
teacher of mathematics and teaching grade eights at the moment can contribute much to my
understanding of how integers are being taught in this revised curriculum.
Voluntary Participation
Your participation in this research is entirely voluntary. The choice that you make will have
no bearing on your job or on any work-related evaluations or reports. You may change your
mind at any time and stop participating in the research even if you had agreed earlier.
Procedures
I am asking you to help me learn more about how integers are taught in the Zambia revised
curriculum of 2013. I am inviting you to take part in this academic research. If you accept,
you will be asked to take part in the pre and post lesson interview which will just be between
you and me. This discussion will be guided by myself.
Making you comfortable, I can also answer questions about the research that you may want
to ask me. Then I will ask you questions about teaching integers in the revised curriculum
and give you time to share your knowledge. The questions will be about the educational
goals of mathematics in the revised curriculum, the challenges you face in teaching integers
and the solutions you think can address those challenges. You are not going to share
knowledge that you are not comfortable with sharing.
The interviews will take place in one of the school offices or any secluded place, and no one
else except me and you will be part of the interview, unless you want someone to be present.
The entire interview will be tape-recorded, but no-one will be identified by name on the tape.
The tape will be kept in my locker which is always locked and am the one who has the keys.
The information recorded is confidential, and no one else except me will have access to the
tape. The tapes will be destroyed after the whole research process at the end of this academic
year.
I will observe you in all the lessons you will have on integers and I request that you feel free
and act in a natural way as though am not there. The lesson observations will be video
recorded and the video will be kept confidential and locked in my locker in which am the
only one who has access. I will share with you the findings of my research at an appropriate
time if you so wish.
I will also have a focus group discussion with your learners, I will sit down with them at a
comfortable place and I will guide the discussion. The discussion will be tape recorded and
the tape will be kept in my locker which is always locked and I’m the one who keeps the
keys. The information recorded is confidential, and no one else except myself will have
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access to the tapes. The tapes will be destroyed after the whole period of my research.
Duration
The research takes place in three months’ time. During that time, I will visit you the first
time for an interview which may last for at least 30mins. Then observe all the lessons on the
topic integers with your grade eight learners, after observing the lessons I will have other
interviews with you which will last for an hour. During the interviews you may not respond
to the questions you do not wish to respond to. Just to follow up on what I would have
observed and gotten from the interviews; I will have a focus group discussion with the
learners from the class I will observe you which will last four about 1 hour.
Uses of information
The information I shall get from you will be used help making decisions by the district
curriculum developers on how outcomes-based education is implemented in the teaching of
integers.
Risks
There is a risk that you may share some personal or confidential information by chance, or
that you may feel uncomfortable talking about some of the topics. However, we do not wish
for this to happen. You do not have to answer any question or take part in the interview if
you feel the question(s) are too personal or if talking about them makes you uncomfortable.
Benefits
There will be no direct benefit to you, but your participation is likely to help me find out
more about how the revised curriculum is being implemented in the teaching of integers.
This may be of great benefit to the curriculum developers and all stake holders that were
involved in the revision of the Zambian education curriculum.
Reimbursements
You will not be provided any incentive to take part in the research.
Confidentiality
The research being done in the school may draw attention of other people in the school and if
you participate, you may be asked questions by other people in the school. I will not be
sharing information about you to anyone. The information that I collect from this research
will be kept private. Any information about you will have a code on it instead of your name.
Only the researcher will know what your number is and I will lock that information up with a
lock and key. It will not be shared with or given to anyone except me Tafeni Spiwe.
For focus group:
I will ask you the learners in the group not to talk to people outside the group about what was
said in the group. We will, in other words, ask each of you to keep what was said in the
group private. You should know, however, that I cannot stop or prevent members who were
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in the group from sharing things that should be private.
For document analysis.
Sharing the Results
Nothing that you tell me today will be shared with anybody outside the research team, and
nothing will be attributed to you by name. The knowledge that I get from this research will
be shared with you before it is made widely available to the public. Each participant will
receive a summary of the results.
Right to Refuse or Withdraw
You do not have to take part in this research if you do not wish to do so, and choosing to
participate will not affect your job or job-related evaluations in any way. You may stop
participating in the discussion or interview at any time that you wish without your job being
affected. I will give you an opportunity at the end of the interview or discussion to review
your remarks, and you can ask to change or remove portions of those, if you do not agree
with my notes or if I did not understand you correctly.
Who to Contact?
If you have any questions, you can ask them now or later. If you wish to ask questions later,
you may contact me Tafeni Spiwe on 0977209989 or email me on spiwetafeni@gmail.com.
This proposal or protocol has been reviewed and approved by HSSREC which is a
committee whose task it is to make sure that research participants are protected from harm.
If you wish to find about more about the IRB, contact:
Dr. Jason Mwanza Chairperson, Humanities and Social Sciences, Research Ethics
Committee,
University of Zambia
P O Box 32379
LUSAKA
OR
Professor. Henry M. Sichingabula Director, Directorate of Research and Graduate Studies
University of Zambia
P O Box 32379
LUSAKA
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"Approval to conduct this research has been provided by the University of Zambia, in
accordance with its ethics review and approval procedures. Any person considering
participation in this research project, or agreeing to participate, may raise any questions or
issues with the researchers at any time.
In addition, if you are/ or any person is not satisfied with the response of researchers may
raise ethics issues or concerns, and may make any complaints about this research project by
contacting the HSSREC on the address sated above.
All research participants are entitled to retain a copy of any Participant Information Form
and/or Participant Consent Form relating to this research project."
Part II: Certificate of Informed Consent
I have been invited to participate in this academic research about implementation of
outcomes-based education principles in the teaching of integers. I have read the foregoing
information, or it has been read to me in a language that I understand. I understand the
purposes, procedures described in the research project. The purposes of the study and the
procedures as well as benefits and any risks have been explained to my satisfaction. I have
had the opportunity to ask questions about it and any questions I have been asked have been
answered to my satisfaction. I consent voluntarily to be a participant in this study.
Print Name of Participant__________________
Signature of Participant ___________________
Date ___________________________
Day/month/year
If illiterate 1
I have witnessed the accurate reading of the consent form to the potential participant, and the
individual has had the opportunity to ask questions. I confirm that the individual has given
consent freely.
Print name of witness____________
Signature of witness

Thumb print of participant

_____________

Date ________________________
Day/month/year

A literate witness must sign (if possible, this person should be selected by the participant and
should have no connection to the research team). Participants who are illiterate should include
their thumb print as well.
1
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If vulnerable or incapacitated like pregnant women, children, people with mental illness,
people with disabilities, prisoners and minority groups form instance, the investigator must
ensure that there is a well-educated and motivated surrogate or proxy decision maker. When
comprehension is an issue the research plan should include means of testing the participants’
understanding of the important information prior to enrollment.
Statement by the researcher/person taking consent
I have accurately read out the information sheet to the potential participant, and to the best of
my ability made sure that the participant understands.
I confirm that the participant was given an opportunity to ask questions about the study, and
all the questions asked by the participant have been answered correctly and to the best of my
ability. I confirm that the individual has not been coerced into giving consent, and the
consent has been given freely and voluntarily.
A copy of this ICF has been provided to the participant.
Print Name of Researcher/person taking the consent________________________

Signature of Researcher /person taking the consent__________________________
Date ___________________________
Day/month/year
CONTACTS FOR QUESTIONS (Names, addresses and phone numbers of the
following):

1.

Principal Investigator (Must be a local person and a Zambian).
Names: Tafeni Spiwe
Phone:0977209989
E mail: spiwetafeni@gmail.com
Physical address: Mkushi boarding teachers’ compound, Mkushi.-
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