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ABSTRACT

The study investigated the implementation of context based approach in the teaching of ‘O’ level
biology in selected secondary schools of Kafue district. The objectives were to: establish
teachers’ context based approach (CBA) knowledge in the design of ‘O’ level biology lessons,
assess how teachers of biology implement CBA in the teaching of ‘O’ level biology and
determine the usefulness of teachers” CBA knowledge in ‘O’ level biology to learners. The study
used a qualitative approach and a case study design to investigate the implementation of CBA in
the teaching of ‘O’ level biology in secondary schools of Kafue district. The target population
were biology teachers teaching ‘O’ level biology syllabus in selected schools of Kafue district.
The sample comprised six biology teachers and 30 learners drawn from three secondary schools.
Instruments used to collect data were: an observation schedule, semi-structured interview
schedule, focus group discussion guide and document analysis guide. Data were analysed
thematically. The findings indicated that all the teachers showed CBA knowledge in designing
teaching methods that could engage learners in the lesson. However, only few teachers (two)
showed CBA knowledge in giving real life examples during ‘O’ level biology lesson design, the
majority of the teachers (four) did not show CBA knowledge in giving real life examples during
biology lesson design. None of the teachers showed CBA knowledge in preparing context based
problem solving tasks for the learners. Furthermore, it was noted that teachers did not implement
CBA in their lessons, except in few cases were they gave real life examples (two). Teachers
CBA knowledge in ‘O’ level biology was useful to the learners in terms of increasing learner
attention, motivating learners, helping them to understand biology concepts and pass
examinations. The study concluded that context based approach knowledge is necessary if
science teachers were to be effective in their lesson design and delivery. In view of the findings
above, the study recommended that teachers of biology should provide learners with sufficient
opportunities to link biology concepts to everyday life experiences. Furthermore, there is need
for teachers of biology to develop knowledge and skills during Continuous Professional
Development (CPD) on how to link their lessons to learners’ everyday life experiences by using
real life objects as teaching Aids from the learners nearest environment.

Keywords: Implementation, context based approach, real life experience, ‘O’ level biology
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CHAPTER 1
INTRODUCTION
1.1 Overview

This chapter presents the background to the study, statement of the problem, purpose of the study,
research objectives, research questions, significance and scope of the study. After that it
describes the theoretical framework, conceptual framework, operational definitions of key terms

and ethical considerations.

1.2 Background to the study

In Zambia science is made up of Physics, Chemistry, Biology, Agricultural Science and
Integrated Science as outlined in the Zambia National Education Curriculum Framework of
2013. Science subjects form a very important component of the secondary school curriculum
(Ministry of Education, MoE, 1996). Therefore, all pupils in secondary schools are expected to

take biology as one of the science subjects.

Before the end of the 20" Century, ‘O’ level biology was mostly taught in a traditional way
(MoE, 1996). The focus was on covering the whole syllabus which often involved recitation of
facts and evaluating students using standard tests that asked them to regurgitate facts (Howes,
2000). Students did not see the relevance of the content of the syllabus to their everyday lives
when content was presented in that way (De Vos & Reiding, 1999; Hobden, 1998). No wonder,
Barmby (2008) asserted that the inability of learners to make a link between sciences taught at

school and everyday life, caused science subjects been perceived as difficult and irrelevant.



In view of the above problem, researchers and science educators recommended the use of
context based approach (CBA) as a way to help learners benefit from biology lessons (Hake,
2000; Gilbert, 2006; Gilbert, Bulte & Pilot, 2011). CBA is described as a learner centered
teaching method in which the learners’ diverse learning experiences are used in teaching and
learning process (Glynn & Koballa, 2005). In CBA actual life examples and learner engagement
are used to introduce biology concepts (Bennett, Lubben & Hogarth, 2007). According to Gilbert
(2006), the introduction of context in science education in particular biology attempts to bridge
the gap between abstract concepts and everyday life in order to show students the significance of
science for their own lives. This is why Gilbert, Bulte and Pilot (2011) recommended the use of
teaching programs that are designed within the structure of the context based learning
approaches and make connections with real life, make subjects interesting, provide meaningful

learning and engage learners in active participation in the classroom.

As a result, many countries in the world have adopted CBA as a way of teaching science in
secondary schools in order to help the learners realise the link between the lessons and their
everyday life experiences. The first context based project started a long time ago in the
Netherlands with the large scale secondary physics education program called ‘learn physics
package Development’ (Stolk et al., 2009). Later, the American Chemistry in the Community
(ChemCom) and Chemistry in Context (CiC) programs were developed. In Africa several small
scale context based projects were implemented in secondary science education. Examples were
the Lessons project and the Linking School Science to Industry and Technology (LISSIT) project
in Swaziland, and the Basic Education into Rural Development (BEIRD) project in Uganda
(Kazeni, 2012). The programs were short term and focused in general on context in science

education.



Zambia has not been an exception regarding the implementation of the context based approach.
Six years ago, the biology syllabus was reviewed in line with the Outcome Based Education
principles which seek to link education to real life experiences that give learners skills to access,
criticize analyze and practically apply knowledge that can help them gain life skills (CDC,
2013). Unfortunately, despite the review of the biology syllabus, performance of candidates in all
(3) biology examination papers in Zambia has remained lower than expected (ECZ, 2015; 2016).

For example, Figure 1 shows countrywide biology school certificate results for the year 2015.

2015 Countrywide biology school certificate

results
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Figure 1: Countrywide school certificate biology results for 2015

The figure shows that in 2015, 35.9% of the candidates barely passed and 31.7% failed biology.
Furthermore, according to the examining body, between 2015 and 2016 the mean performance
for Biology in Zambia only increased from 21.59% in 2015 to 24.14% in 2016 (ECZ, 2016).
This is incredible because studies in other countries that use CBA have revealed positive results
in science subjects in terms of improving students’ motivation, developing a sense of curiosity
about nature, developing students’ positive attitudes towards science and providing easier

learning (De Jong, 2008; Wieringa et al., 2011; Ozcan & Gercek, 2015). There could be a



problem regarding how CBA is implemented in the teaching of ordinary level biology in
Zambia.

1.3 Statement of the problem

When biology is taught in a traditional way, learners do not see the relevance of the content of
the syllabus to their everyday lives (MoE 1996, De Vos & Reiding, 1999; Hobden, 1998).
Therefore, in Zambia it is recommended that teachers use CBA in teaching biology so that
learners can benefit fully from their biology lessons (CDC, 2013; Gilbert, 2006). Because of this
recommendation, for several years now teachers of biology in Zambia have been using CBA in
their teaching of biology (ZASE, 2016; 2017). However, little is known about the
implementation of CBA by teachers in ‘O’ level biology lessons in the Zambian context. This

creates a knowledge gap.

1.4 Purpose of the study

The purpose of the study was to investigate the implementation of context based approach by

teachers in ‘O’ level Biology lessons in selected secondary schools of Kafue district.

1.5 Research Objectives

The research objectives were to:

I. Establish teachers’ context based approach (CBA) knowledge in the design of ‘O’ level
biology lessons.
ii. Assess how teachers of biology implement CBA in the teaching of ‘O’ level Biology.

iii. Determine the usefulness of teachers’ CBA knowledge in ‘O’ level biology to learners.



1.6 Research questions

In this study, three research questions were addressed:

I. What knowledge of CBA do teachers of biology have in lesson design?
ii. How do teachers of biology implement CBA in the teaching of ‘O’ level biology?

iii. How useful is teachers CBA knowledge in ‘O’ level biology to the learners?

1.7 Significance of the study

The study might help teachers of biology to link their lessons to learners’ everyday life
experiences for meaningful learning and enhance learners’ conceptual understanding of biology
concepts. Policy makers may also benefit from the study by knowing were the nation is in terms
of CBA implementation and act accordingly. Additionally, the findings of the study might add

to the existing literature on the use of CBA in the teaching of biology.

1.8 Scope /Delimitations of the study

The study was limited to Kafue district of Lusaka provincea. It was conducted in selected

secondary schools in the district.

1.9 Limitation of the study

Since the study employed a case study design, findings would not be generalized to all secondary

schools in the Republic of Zambia.

1.10 Theoretical framework

The study was informed by social constructivism theory of Vygotsky (1978). This theory of

learning stipulates that learners are active in the construction of their knowledge. Vygotsky



(1978) amplifies this point when he states that social interactions are important in the
construction of this knowledge. The theory focuses on a number of teaching/learning methods
such as inquiry, problem solving, discovery and project work (Schunk, 2012). All these methods
place emphasis on the active participation of the learner. In CBA a clear social constructivist
perspective is taken. According to current research in science education, learning is understood
as a process in which learners construct their own meanings from their experiences as they
interact with more knowledgeable others who are teachers of biology in this case (Taconis &
Jochems, 2013). Therefore, implementation of CBA in the teaching of ‘O’ level biology in this
study puts across the premise that knowledge could be actively constructed by the learners,
through the help of the teacher playing a role of a facilitator and making biology lessons relevant

by connecting the lessons to real life experiences of the learners.

Kim (2014) highlighted that Social constructivism is based on specific assumptions about reality,
knowledge, and learning. Social constructivists believe that reality is constructed through human
activity. Members of a society together invent the properties of the world (Kukla, 2000). Hence,
for the social constructivist, reality cannot be discovered, it does not exist prior to its social
invention. Furthermore, Social constructivists believe that knowledge is also a human product,
and is socially and culturally constructed (Ernest, 1999). Thus, individuals create meaning
through their interactions with each other and with the environment they live in. Finally,
learning is viewed as a social process. It does not take place only within an individual, nor is it a
passive development of behaviors that are shaped by external forces. Meaningful learning occurs
when individuals are engaged in social activities (McMahon, 1997). This theory underpins the
use of CBA in the teaching and learning process as was supported by Burton and Caroll (2001)

who contended that classrooms which practice constructivist activities empower the learners to



gain access to their experiences and beliefs that reshape their prior knowledge in the light of the

applied course content.

In addition, the theory clarifies that culture and the learner’s immediate environment determine
both how he or she learns, that is, the processes of reasoning, and also the content of his or her
thinking (Rose, 2009). One’s success in learning is dependent upon the environment of learning
and the activity is best facilitated through a process of problem solving in collaboration with
peers, relations, or teachers. Intellectual development depends greatly on the social situation of

learning and how interactions with teachers, relations, and peers around the learner occur.

Therefore, in a classroom it’s the duty of the teacher to use CBA to create a social learning
environment that enables all the learners to work together in a social context while reflecting on

their everyday life experiences (Vos, Taconis, Jochems & Pilot, 2011).

Kim (2014) stated that one of the general perspectives of social constructivist theory is situated
cognitive perspectives. This perspective focuses on the relationship between the people and their
environment. Humans are a part of the constructed environment (including social relationships);
the environment is in turn one of the characteristics that constitutes the individual. Therefore, if
the environment and social relationships among group members change, the tasks of each
individual also change (Gredler, 1997). Teaching and learning thus should not take place in
isolation from the environment. Social constructivism emphasizes the importance of culture and
context in understanding what occurs in society and constructing knowledge based on this
understanding (McMahon,1997).Therefore, implementation of CBA in the teaching of ‘O’ level
biology in this study puts across another premise that learner’s immediate environment and

social activities have an influence on learning.



1.11 Conceptual framework

Sozbilir, Sadi and Yildirim (2007) asserted that the basic goal of context based approach is to
introduce scientific concepts through examples from daily life. Students can easily learn those

scientific concepts which are related with daily life.

Furthermore, Rose (2012) indicated that the context is based on dual axis: on one hand, the
context is the social situation of learning whereby knowledge is acquired, processed and
produced through collaboration and use rather than direct dissemination; on the other hand, the
context must be an engagement with a real life task whereby knowledge interfaces with an
actual, empirical reality. Both axes instigate a move away from the hierarchical model of passive

learning in the classroom situation.

In addition, Pate (2003) highlighted that contextual teaching enables learning in which students
employ their academic understandings and abilities in a variety of in and out of school contexts
to solve real world problems, both alone and with others. This means, that the process of learning
and instruction in the classroom must be connected to the real world. This can be done by using
various teaching techniques, for example; simulation, group work, discussions and games.
Therefore, this study investigated the implementation of CBA in the teaching of ‘O’ level

biology.



Implementation of context-based approach
(Lesson desiqn & lesson delivery)
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{}
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Figure 2: interaction of ideas in the Conceptual framework

1.12 Definitions of key terms

o Context Based Approach: Teaching method which involves use of learners’ real life
experiences to teach biology.

o Teaching methods related to Context Based Approach are the following; Experiment,

Group work, Field trip and Discussion.

o Teacher Context Based Approach Knowledge: Teachers knowledge of using real life

examples in lesson design and delivery, engaging learners actively in the lesson and preparing

context based problem solving tasks for learners.

o Teachers: Trained instructors of biology in Zambian secondary schools.



1.13 Summary of Chapter 1

This chapter presented background information. It also outlined the statement of the problem,
purpose of the study, objectives, research questions and the significance of the study. After that it
described the scope of the study (delimitation and limitation), the theoretical and conceptual
framework, operational definitions and ethical considerations. The next chapter presents the

literature review.

1.14 Organization of the dissertation

Chapter 1 introduces the study by giving the background. It also outlined some key items such as
the statement of the problem, purpose of the study, objectives with their research questions, and
the significance of the study, scope (delimitation and limitation), the theoretical and conceptual

framework, definition of key terms and finally summary of the chapter.

Chapter 2 presents a review of literature related to the problem under investigation. Literature is
presented under the following sub-headings: Historical overview of context based approach in
science education, Teachers CBA knowledge in ‘O’ level biology lesson design, the
implementation of CBA in the teaching of ‘O’ level biology and Usefulness of teachers CBA

knowledge in ‘O’ level biology to the learners.

Chapter 3 gives the methodology which includes the Research approach, philosophical
underpinning guiding the study, research design, study site, target population, study sample,

sampling procedures, research instruments, data collection procedures and finally data analysis.

Chapter 4 presents an analysis of qualitative findings. Section 4.2; presents findings on biology

teachers’ context based approach knowledge in the design of ‘O’ level biology lessons.

10



Section 4.3; presents findings on biology teacher’s implementation of context based approach in
the teaching of ‘O’ level biology. Section 4.4; presents findings on the usefulness of teacher
context based approach knowledge in ‘O’ level biology to the learners. The data analysis
procedure in this study was specifically guided by the research questions. The chapter ends with

a summary.

Chapter 5 provides the discussion of the findings presented in chapter four in the light of the
research objectives. The findings are discussed in line with literature reviewed and the theoretical

foundations that informed the study.

Chapter 6 provides the conclusions and recommendation of this study which investigated the
implementation of context based approach in the teaching of ‘O’ level biology. The conclusions

are in line with the research questions.

11



CHAPTER 2

LITERATURE REVIEW

2.1 Overview

This chapter reviews literature related to the current study under the following headings:
Historical overview of context based approach in science education, Teachers CBA knowledge
in ‘O’ level biology lesson design, the implementation of CBA in the teaching of ‘O’ level

biology and Usefulness of teachers CBA knowledge in ‘O’ level biology to the learners.

2.2 Historical overview of CBA in science education since 1970s

According to Stolk et al., (2009), the first context based project started in the Netherlands in the
1970s with the large scale secondary physics education program called ‘Project Leerpakket
Ontwikkeling Natuurkunde’ (learn physics package Development). In 1980s the American
Chemistry in the Community (ChemCom) and Chemistry in Context (CiC) programs were other
context based projects that developed. The ChemCom program was initiated after criticism that
the American science subjects were presented as a large amount of isolated facts which didn’t
transfer the knowledge about concepts to the world the students lived in. Hofstein and Kesner
(2006) added that in 1980 Israel contexts were introduced in secondary science education,

resulting in the Industrial Chemistry project and the Science for all programs.

Furthermore, Eilks et al., (2004) indicates that in 1999 context based courses were developed in
Germany for different science disciplines. Chemie im Kontext (Chemistry in the context) was the
first project which was introduced at the universities of Oldenburg, Dortmund, Kiel and

Saarbrucken. The other science subjects followed later with the courses Biologie im Kontext

12



(Biology in the context) and Physik im Kontext (Physics in the context). The context courses
were initiated because there was criticism on the German secondary science education system
and they had the purpose of improving the interest and attitude of students towards learning

science.

Kazeni (2012) asserts that in Africa several small scale context based projects were implemented
in secondary science education. These programs included; Lessons project and the Linking
School Science to Industry and Technology (LISSIT) project in Swaziland and the Basic
Education into Rural Development (BEIRD) project in Uganda. The programs were short term
and focused in general on context in science education. The projects technological contexts

related to students everyday life were used as a starting point to teach scientific concepts.

In Zambia the concept of CBA is not new; it has been emphasized in the teaching of science
subjects by linking the lessons to learner’s daily life experiences. In 2013 the biology syllabus
(5090) was revised in order to link education to real life experiences that give learners skills to

practically apply knowledge that can help them gain life skills (CDC, 2013).

2.3 Biology Teachers CBA Knowledge in the design of ‘O’ level biology lessons

Teachers CBA knowledge involves the use of both the social context of learning environment
and the real, concrete context in the teaching process (Gilbert, 2005). In CBA, content is taught
through connections and knowledge to be learned becomes easy to acquire through learners
connection with the nearest environment. Teachers’ knowledge in CBA would help the learners
to learn what is relevant and help them solve problems in their daily life situations (Ozcan &
Gercek, 2015). Therefore, this calls for biology teachers to design lessons in line with the

learners’ everyday life experiences for meaningful learning.
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A study was done in Turkey by Ozcan and Gercek (2015), which focused on physics candidate
teachers’ opinions about CBA in physics lessons. The findings showed that the physics teacher
candidates had lack of knowledge and lack of applications about the context based approach used
in physics lessons. Another study was done in the same country by the same researchers, which
aimed at finding out the views of biology teacher candidates about context based approach. The
findings of the study revealed that the biology teacher candidates lacked knowledge of context
based approach, which could be improved by using the CBA activities in courses at university
level. The two studies by Ozcan and Gercek (2015) examined teacher candidates and the
findings seem to be in harmony. However, the current study investigated in-service biology

teachers’” CBA knowledge in lessons design.

Additionally, Center for Occupational Research and Development, CORD (1999) emphasized
that learning occurs only when learners process new information in line with their everyday life
experiences. The mind naturally seeks meaning in context by searching for relationships that
make sense and appear useful. Henceforth, contextual learning encourages teachers to design
lessons that combine diverse forms of learners’ experiences for meaningful learning. It
encourages teachers to use real life examples from learners nearest environment. Therefore, in
such an environment, learners discover meaningful relationships between abstract ideas and
practical applications in the context of the real world; concepts are internalized through the
process of discovering, reinforcing, and relating. However, in spite of the significant
contribution by CORD (1999) the study did not consider teachers’ knowledge in the design of
the learning environment which can expose learners to real life examples. Therefore, the current

study investigated teachers CBA knowledge in ‘O’ level biology lesson design and the following
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constituted CBA knowledge; giving real life examples, engaging learners actively in the lesson

and preparing context based problem solving tasks for the learners.

A study was done in Netherlands by Wieringa, Janssen and Van Driel (2011) which aimed at
biology teachers designing context based lessons for their classroom practice. Findings of the
study indicated that all the participants seemed to follow roughly the same process of designing
context based lesson, but only two out of six participants followed the formal designing
principles when designing the lessons.  Therefore, it was strongly recommended to take
teachers’ knowledge and beliefs into account during curriculum innovation (Borko & Putnam,
1996). However, regardless of the valuable contribution of Wieringa, et al., (2011) the study did
not examine teachers’ knowledge in the design of context based lessons and this creates a

knowledge gap.

Furthermore, CBA is expected to improve students’ understanding and trigger learners’
preconceptions, which are the starting point for meaningful learning (Scott, Asoko & Leach,
2007). This is further stimulated by the use of questions and problems from real life situations of
the learners (Bulte, Westbroek, de Jong & Pilot, 2006). In addition, Mukhopadhyay (2013)
asserted that in the context of learning science, when learners are given problems or identify
problems by themselves, they examine the situation and search for the solutions of those
following the guidelines of problem based learning. Therefore, Mukhopadhyay (2013)
recommended that problem based learning is very critical to contextual learning because it
promotes conceptual understanding of biology concepts. However, Mukhopadhyay (2013) did
not evaluate teachers’ CBA knowledge in the design of biology lessons with attention to how

they prepare context based solving activities for the learners in secondary schools.

15



In addition to problem solving tasks, Roth and McGinn (1997) emphasized that if the education
system is to serve its intended purpose and live up to expectations, then the goal is to educate the
learners to be problem solvers. However, a major concern in science education in which the
kinds of problems pupils do in school to practice their problem solving competence have little to
do with the problems they will need to solve in everyday life experiences (Roth & McGinn
,1997). Despite the emphasis on problem solving activities, the study by Roth and McGinn
(1997) did not examine teachers’ knowledge in the preparation of problem solving activities for

the learners.

Furthermore, research identified three structures of context that form the conditions for effective
learning: task, situation and idioculture (Finkelstein, 2005). Context as the form of a particular
problem that has to be solved is called the task. The activity in which the task takes place is
called the situation, for example a group of three students working together to solve the problem.
The circumstances of the situation are formed by a larger context, for instance the biology class,
which is called idioculture. During the solving of a particular problem all three structures of

context interact and influence each other.

A study was done in one of the black sea region Universities in Turkey on the process of creating
context based problems by teacher candidates in the department of secondary science and
mathematics education (Uzunboylu, 2012). The findings showed that the pre-service teachers
could develop context based problems even though they were accustomed to traditional
problems. The study used the following guidelines to determine the process of developing

context based problems by teacher candidates;
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Appropriate context should be determined.

The problem should make learners feel the principles related to real life.

Each problem should contain a scenario, event or story that the major character is the

learner.

In the problem, learners should be faced with a problem that can be solved using mental

skills.

The problem must be encountered in real life.
However, despite all these guidelines of creating context based problem solving tasks for the
learners, candidate teachers were still accustomed to traditional way of teaching. This indicated
that teacher candidates lacked the knowledge of designing context based problem solving tasks.
The current study did not use the guidelines above to create context based problem solving tasks
and it focused on in-service biology teachers CBA knowledge in the design of context based

problem solving tasks for their learners.

Furthermore, Gilbert (2006) emphasized that an important element of a context based learning
environment is active learning. Learners are required to be responsible for their own learning.
The combination of self-directed learning and the use of contexts are in line with a social
constructivist view of learning. In a social constructivist view of learning, Labudde (2008)
distinguished four learning dimensions. The first dimension concerns the individual; he said
knowledge is a construction of the individual learner. The second dimension concerns social
interactions; he said that knowledge construction occurs in exchange with other people. The third
dimension concerns the content; if learning is an active process of constructing new knowledge

based on existing knowledge then the contents to be learned must be within the familiarity of the
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learners. The fourth dimension concerns the teaching methods, which is the role of the teacher

(Labudde, 2008).

Therefore, it is worthwhile to state that the four learning dimensions by Labudde (2008) are
fundamental to meaningful learning based on social constructivist view of learning. Hence, it is
important for teachers to design teaching methods which could engage learners in the learning

process which raise their interest, appreciation and understanding of science.

2.4 Biology teachers Implementation of CBA in the teaching of ‘O’ level biology

According to Yerrick et al., (1997), both implementing context based curricula in schools and
creating context based learning environments in classrooms critically depend on teachers.
Teachers are a critical factor in creating the desired context based learning environments. This
was supported by Sadler (2009) who said that teachers play an important role in implementing
and shaping of context based curricula. Besides, some studies which focused on the impact of
context based approaches on teaching and the behavior of teachers showed that it was difficult to
let teachers engage with contextual teaching in science beyond the traditional procedure (Sadler,
2009). De Jong (2008) pointed out that several problems in secondary education were associated
with lack of learners to transfer scientific concepts to the real life situation. In a similar view,
King and Ritchie (2013) added that there are reasons which prohibit the implementation of CBA
on a large scale. These reasons include lack of understanding the way students learn in context
based learning environment. In view of the studies by (De Jong, 2008; King & Ritchie, 2013), it
was important for this study to examine how CBA is implemented in the teaching of ‘O’ level

biology in selected secondary schools of Kafue district.
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The national policy on education in Zambia identifies the diversity of the educational process
and the various needs to encourage qualities and potentialities of each pupil (MoE, 1996).
Mwanza (2010) asserted that one way to achieve this and develop the full potential of the pupils
in science is to teach them in ways that promote contextual learning by giving real life examples
with the things they meet in everyday life in order for them to see the relevance of school
science. Mwanza added that, this will not only enable learners to attach more meaning to the
scientific concepts learnt in school science but also give the pupils more realistic application of
science in everyday life and acquire a meaningful life time experience and long-term memory.
Therefore, it is important to note that the focus of the current study is in support with the
emphasis by Mwanza (2010) that teaching should be contextualize by giving learners real life

examples from the nearest environment in order to attach relevance to the learning process.

In a similar view, one of the aims of the biology high school syllabus in Zambia is to allow the
learners attain adequate knowledge and understanding that would help them identify the
usefulness and application of science in everyday life experiences (CDC, 2000). Therefore,

biology teachers should deliver their lessons in line with learners’ everyday life experiences.

Furthermore, De Jong (2008) defined four domains of the origin of contexts: the personal
domain, the social and societal domain, the professional practice domain and the scientific and
technological domain. The domains are distinguished to explain in which incidence contexts give
meaning. In the personal domain contexts make a link between science and the personal life of
the learner, for example personal health care is given as a useful example of an everyday life
concern. In the social and societal domain contexts refer to the role of the learner in a community
and in social issues, for example climate changes and the effect of acid rain are provided. In the

professional practice domain contexts are related to the prospective career of the learner. The
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practices of chemical engineers can be used as a context for several processes and topics. In the
scientific and technological domain the context is shaped by scientific innovations and
discoveries. Hence, the purpose of CBA is to improve relevance of science education to the

learners.

A study at University of Zambia conducted by Mwanza (2011) which focused on grade 10 pupils
understanding of saponification and its application to everyday life experience. A qualitative
case study strategy was used in this research as it was intended to gain in depth insight of the
pupils’ knowledge and understanding of saponification concepts and how they linked
saponification concepts to everyday life phenomena. The findings of this study seem to provide
insights which show that many pupils in environmental science and chemistry gained very low
levels of understanding on saponification. The pupils found it difficult to make meaning of
saponification concepts and consequently did not link saponification to soap making
phenomenon in everyday life world. However, the findings seem to indicate that environmental
science teachers did not link the topic on saponification to learners’ everyday life experience.
You can agree with me that almost on daily basis learners use soap for washing clothes, bathing,
cleaning dishes and so many other things which need soap for cleaning. Despite all the uses of
soap, the study revealed that learners had low levels of understanding of saponification.
Nevertheless, the study by Mwanza (2011) only investigated pupils understanding of
saponification and application to their everyday life experiences, but it did not consider how
teachers of science linked their lessons to learners’ everyday life experiences. In view of this, the
current study investigated biology teachers and how they implement CBA in the teaching of ‘O’

level biology.
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Furthermore, another study at the University of Zambia conducted by Haambokoma (2007)
focused on nature and causes of learning difficulties in Genetics at high school level in Zambia.
One of the findings was that the learning difficulty in genetics faced by high school pupils in
Zambia was due to the inability of teachers to explain the concepts clearly to students. Therefore,
Haambokoma (2007) recommended that teachers must give adequate explanation to students by
relating things taught to real life situations. The findings were consistent with those of Chama
(2019), who asserted that during chemistry lessons there were no questions from the teachers that
could help learners to link practical activities to their real life situations. The findings of the two
studies suggested that science teachers did not link their lessons to learners’ real life situations,
which is contrary to context based approach. However, regardless of the contributions by
Haambokoma (2007) and Chama (2019) they did not examine how science teachers link their
lessons to learners’ real life experiences. Therefore, there was need for the current study to

investigate how biology teachers link their lessons to the learners’ real life situations.

De Putter-Smits et al., (2012) explored the competencies teachers need to successfully
implement context based learning in their classroom. The following are required teaching
competencies that the study revealed:
I. To understand the context at hand.

ii. To be able to handle contexts in educational practice adequately.

iii. To be willing and able to focus their lessons on more than just formal.

iv. To be able to coach and regulate the learning process of student that have a relative

freedom on what, when and how to learn.
V. To be able to flexible adapt the learning environment as to facilitate the various learning

courses taken.
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Vi. To be able and willing to compose adequate tests for fair and complete assessment.
vil. To be able and willing to advocate and demonstrate the context based approach to their
colleagues and within their schools.
Out of the seven competencies, the last one was relevant for successful implementation of
context based education at the level of the whole school. Therefore, implementing CBA should
go with creating constructivist learning environments in order to help the learners to link the

lessons to their everyday life experiences.

2.5 Usefulness of teachers CBA Knowledge in ‘O’ level biology to learners

Holbrook (2014) asserted that teaching of biology is uninteresting and difficult for students. It is
necessary to connect teaching and daily life to a larger degree. Learning scientific facts, concepts
and natural phenomena in school should not be separated from the context in which they appear.
Teaching should be based on the learners' previous knowledge, and the connection between the
experience of learners and biological concepts can help students better understand biological

concepts.

Furthermore, According to Kukliansky and Eshach (2013), the key to successful learning is to
link the knowledge gained to something that is meaningful to learners. Wieringa et al., (2011)
added that use of context based teaching provides a better understanding of teaching content,
which is the starting point for meaningful learning. This is expected to improve students’
motivation, develop a sense of curiosity about nature, develop students’ positive attitudes

towards science and the scientific view of the world and provide easier learning.

De Jong (2008) asserted that an increasing amount of studies have been performed on the impact

of different aspects of context based science education. Results from these studies are generally
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in favour of context based education because the understanding of scientific concepts obtained
from these approaches is at least good compared to traditional approaches and the interest,
motivation and attitude towards science of learners is usually improved in context based
education. This motivation due to CBA results in learner conceptual understanding of biological

concepts than when they use the traditional approaches only.

In England, Ramsden (1997) carried out a study on the effects of context based teaching and
traditional teaching by comparing learners answers in high schools. The findings showed that
there was a slight difference in understanding the content in question. However, the approach
based on context encouraged the learners’ interests. The findings of this study were consistent
with the study in Turkey by Sozbilir et al., (2007) that context based learning improves students’
skills of research, observation, scientific and critical thinking and connecting theory with
practice. This was supported by Avargil, Herscovitz, and Dori (2011) that studies on application
of context based teaching have confirmed the conclusion that teaching in context engages
learners more and encourages them to engage in certain activities, such as argumentation and

discussion.

Furthermore, a similar experimental study was conducted by Jelena, Milica and Ljubisa (2016)
to evaluate the effectiveness of the application of context based teaching vs. conventional
expository teaching. The results indicated that the use of context based teaching directly
contributed to the better quantity and quality of knowledge. Through context based teaching,
students connect the given content with everyday life experience, also learners are able to assess
the value of learning, and connect it with the previously acquired knowledge, in order to build

their own system of knowledge. In this way, learners become aware of the bigger picture and of
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the value and application of the concepts learned. Nevertheless, the contribution of Jelena, Milica
and Ljubisa (2016) was valuable, although the study used quantitative approach. The current

study used qualitative approach.

It is clear from the reviewed literature that there had been no study in Zambia to the researchers’
knowledge on the usefulness of CBA to learners. Therefore, it was in the researchers’ interest to
determine among other things the usefulness of biology teachers’ context based approach
knowledge in ‘O’ level biology to learners.

2.6 Summary of Literature Review

The chapter reviewed literature about the implementation of CBA in the teaching of ‘O’ level
biology. The studies reviewed showed that teacher candidates lacked CBA knowledge in the
teaching of science. However, the current study focused on in-service teachers CBA knowledge
in designing ‘O’ level biology lessons. The chapter further reviewed that teachers are central in
the implementation of CBA, but did not focus on how CBA is implemented by teachers.
Conversely, the current study assessed how biology teachers implement CBA in the teaching of
‘O’ level biology. Finally, the majority of the reviewed studies focused on the impact and
influence of CBA in the teaching and learning process. However, the current study determined

the usefulness of teachers CBA knowledge in ‘O’ level biology to the learners.
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CHAPTER 3
RESEARCH METHODOLOGY
3.1 Overview

This chapter covers the Research approach, philosophical underpinning guiding the study,
research design, study site, target population, study sample, sampling procedures, research

instruments, data collection procedures and data analysis.

3.2 Research Approach and Philosophical underpinning of the study

The study used a qualitative approach. Anderson (1987) defines qualitative approach as a
research paradigm which emphasizes inductive, interpretive methods applied to the everyday
world which is seen as subjective and socially created. Qualitative research does not usually
employ statistical procedures or other means of quantification, focusing instead on understanding
the nature of the research problem rather than on the quantity of observed characteristics (Strauss
& Corbin, 1994). In addition, Denzin and Lincoln (2011) asserted that qualitative researchers
generally assume that social reality is a human creation; they interpret and contextualize

meanings from people’s beliefs and practices.

Furthermore, qualitative approach allows gathering of multiple forms of data from multiple
sources such as interviews, observations, documents and many more rather than relying on a
single data source. This increases the depth of understanding of the situation about a much
smaller number of participants but reduces generalizability (Patton, 2002). The number of
characteristics of qualitative approach highlighted above is in line with the assumptions of
interpretivism philosophy, which underpinned the current study. This was supported by

Hefferman (2013) who contended that the interpretivism philosophical paradigm is associated
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with the qualitative research approach. This is because the paradigm seeks to understand a
phenomenon under study from the experience of the participants using different data collecting
agents. The proponents of this philosophy put forward a number of basic ideas such as
individuals seek understanding of the world in which they live and work. As a result, individuals
develop subjective meanings of their experiences directed at certain objects or things (Creswell,
2014). Hence, the role of the researcher was to interpret the views or experiences of the biology

teachers on how they implement CBA in the teaching of ‘O’ level biology.

3.3 Research Design

A case study design was employed in conducting this study. According to Hancock and
Algozzine (2006), Case study research methods allow researchers to capture multiple realities
that are not easily quantifiable. This approach differs from those of other methods in its holistic
approach to information collection in natural settings and its use of purposive sampling
techniques. Gerring (2004) added that a Case study research involves intensive study of a single
unit for the purpose of understanding a larger class of similar units observed at a single point in
time or over some delimited period of time. Baxer and Jack (2008) clarified that case studies
provide an opportunity for the researcher to gain a deep holistic view of the research problem,
and may facilitate describing, understanding and explaining a research problem or situation. The
design also allowed the researcher to collect detailed data using a variety of data collection
instruments and procedures (Yin, 2012). The study used observations, document analysis, semi-
structured interviews and focus group discussion with pupils for data collection. Figure 3

illustrates the steps which the researcher followed in the case study design.
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Figure 3: General steps in the case study design used

The design started with formulating appropriate research questions that shaped the structure of
the study. Case selection followed after ‘Thematizing’ the study, making clear what the study
aimed to investigate. Case study protocol was the next step and it served as a plan for the
fieldwork. A pilot study followed after preparing a case study protocol and then data was
collected and analysed.

3.4 Study site

The study was conducted in three selected secondary schools of Kafue district in Lusaka
province of Zambia. The study site was considered appropriate because of the proximity of the

areas to the location of the researcher.
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3.5 Study population

This study targeted teachers teaching biology (5090) syllabus in three selected secondary schools
of Kafue district in Lusaka province. In order to get a wider range of data, the study included

pupils from the respective classes where lesson observations were done.

3.6 Study sample

The study sample comprised 6 biology teachers and 30 pupils drawn from three secondary
schools that offered biology. There are no rules for sample size in qualitative inquiry; Yin (2003)
recommends at least six sources of evidence. Creswell (2011) recommends not more than four to
five cases. He further recommends three to five interviews per study. Therefore, due to so much
time required for observation and focus group discussion in each school, the sample was

representative enough (Ary, Jacobs & Sorensen, 2010).

3.7 Sampling techniques

In this study purposive sampling was used to select the six biology teachers. The six teachers
were selected because they were teaching all the three grades (grade 10, 11 and 12). According
to Patton (2002), Purposive sampling is a technique widely used in qualitative research for the
identification and selection of information rich cases for the most effective use of limited
resources. This involves identifying and selecting individuals or groups of individuals that are
especially knowledgeable about or experienced with a phenomenon of interest (Creswell &
Plano, 2011). Marshall and Rossman (2011) indicated that there are a number of purposive
sampling techniques used in qualitative research. The study used homogenous sampling. This is
because the researcher intended to select participants that shared the same characteristics or

experience in the teaching of ‘O’ level biology. Marshall and Rossman (2011) adds that

28



homogenous sampling is a purposive sampling technique that aims to achieve a homogenous
sample; that is a sample whose units share similar characteristics or traits that are similar in age,
gender, background and occupation. The 30 pupils were selected from the classes where lesson
observations were done.

3.8 Research instruments

The objectives of the study provided the foundation from which the instruments were designed.

The instruments used to collect data are outlined in section 3.8.1 to 3.8.4;

3.8.1 Observation Schedule

An observation schedule was used to help the researcher gather information on one objective; to
assess how teachers of biology implemented CBA in the teaching of ‘O’ level biology. O’Leary
(2012) asserted that observation is a systematic method of data collection that relies on a
researcher’s ability to gather data through his or her senses. However, One disadvantage of
observations is that it is hard to act naturally when you know you are being watched, even worse
when you know you are being studied. Therefore, building trust and making sure participants are
comfortable the researcher was introduced to the participants by the Head of natural science
department. Furthermore, anonymity and privacy was assured to the participants.

3.8.2 Semi structured Interview guide

Semi structured interview guide was used to collect data from six biology teachers (Creswell,
2009). White (2005) added that Open ended questions usually take time to analyze and are more
difficult to analyze as compared to closed questions. However, open- ended questions allow
more opportunity for creativity or self-expression by the participants. The instrument was

designed by the researcher in such a way that it addressed all the three objectives of the study.
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3.8.3 Document Analysis guide

The instrument was designed to capture one objective of the study; to determine biology teachers
CBA knowledge in the design of ‘O’ level biology lessons. Document analysis provides a deep
understanding of the study (Nkwi, Nyamongo & Ryan, 2001). In addition, Ary et al., (2010)
asserted that a qualitative researcher may use written documents to gain an understanding of the
phenomenon under study. The term document refers to a wide range of written, physical, and
visual materials, including what other authors may term artifacts. The analysis may be of existing
artifacts or records, or in some cases the researcher may ask subjects to produce artifacts or
documents.

3.8.4 Focus Group Discussion guide

The instrument was designed by the researcher in such a way that it captured one objective of the
study; to determine the usefulness of teachers CBA knowledge in ‘O’ level biology to the
learners and further to clarify information from the lesson observation and semi structured
interviews. The instrument had eight questions. According to Kumar (1987), focus group
discussion is a rapid assessment, semi-structured data gathering method in which a purposively
selected set of participants gather to discuss issues and concerns based on a list of key themes
drawn up by the researcher.

3.9 Validity of the Instruments

Data collection was preceded by a pilot study at the school with similar characteristics to the
schools where the main study was undertaken; this was in order to determine the validity of
instruments (White, 2005). To ensure validity the instruments were checked and refined by two

experts in the field of science education at the University of Zambia.
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3.10 Data collection procedure

The researcher reported to the Head Teachers and presented an introductory letter obtained from
the Directorate of Research and Graduate Studies of the University of Zambia through the Office
of Assistant Dean Postgraduate in the School of Education. The letter introduced the researcher
as a student and stated the purpose of the study. Then, the Head Teachers introduced the
researcher to the Heads of Science Department. After which, the researcher was able to meet the

biology teachers with the help of the Science Heads of Department.

A consent form was given out to all the biology teachers who participated in the study. This form
contained the following information regarding the study: purpose, procedures, benefits,
discomforts, confidentiality and the right to refuse to participate or right to withdraw from the
study if need be. After accepting to participate in the study, the researcher made appointments

with the participants according to their usual teaching time tables.

The first activity was lesson observation, the researcher observed 18 lessons in total. Each
participant was observed three times in an eighty minutes lesson. The observations focused on
context based teaching methods, connecting biology lessons to learners everyday life experience,

use of real life objects or models as teaching Aid and context based problem solving tasks.

Secondly, document analysis of schemes of work and lesson plans was done after each
observation. The document analysis focused on biology teachers CBA knowledge in the design

of ‘O’ level biology lessons.

Furthermore, Semi structured interviews followed after document analysis. It consisted of the

introductory request portion, partly for personal particulars and seven open ended questions
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framed in statements with spaces for writing responses. The activity focused on all the three

objectives.

Focus group discussion for the learners was the last activity to be conducted. This was done in
three groups of 10 pupils in the three selected secondary schools. The main focus of this activity
was to collect information on one objective; to determine the usefulness of teachers CBA
knowledge in ‘O’ level biology to the learners and further to clarify information collected from

lesson observation and semi structured interviews.

Taking into consideration ethical issues, the schools were identified by colours (purple, yellow

and green) while for participants; teachers were identified by letters (A, B, C, D, E and F) and

learners (P1,P2, P3, P4, Ps, Ps, P7, Pg, Pg and P1g for school purple), (Y1, Y2, Y3, Y4, Y5, Ye, Y7,
Ys, Yo and Yig for school Yellow) and (G1, G2, G3,G4, Gs, G, G7, Gg, Gg and Gio for school

Green). The entire process of data collection lasted for six weeks and it was done in the first

term of 2019.

3.11 Data analysis

In this study the collected data was analysed thematically. Thematic analysis is a method for
identifying, analysing, and reporting patterns (themes) within data (Beyatzi, 1998). The data
collected from observations, interviews, focus group discussion and information from document
analysis was analysed in line with research objectives and questions. Firstly, the collected data
was organized. This was done by transcribing semi-structured open ended written interviews,
focus group discussion and data from document analysis. The researcher was indicating notes in
the lesson observation schedule and focus group discussion guide during lesson observation and

focus group discussion respectively. After which data was sorted and put into different categories
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depending on its sources that is the instruments. Secondly, data was read through for general
sense of the information and to reflect on its overall meaning (Creswell, 2008). Lastly, data from
various sources was read several times and then organized into categories based on its meaning
after which major themes were generated.

3.12 Ethical considerations

Clearance before conducting this study was given by Directorate of Research and Graduate
Studies of the University of Zambia through the office of Assistant Dean Postgraduate in the
School of Education. Thereafter, permission to conduct the study in the three schools and gain
access to the participants was sought from their respective Head Teachers. The letter introduced
the researcher as a student and stated the purpose of the study. The participants were informed
about the nature of the study and their rights to withdraw from the study at any particular point
were respected.  Confidentiality, anonymity and privacy of the participants were assured as
recommended by Creswell (2003). Fictitious names for participants and schools were used.
Before recording the lessons, the researcher asked for permission from participants and
explained why the lessons needed to be recorded. In order to protect the videos a folder and a
password key were created and only the researcher had knowledge of this password key.
Furthermore, the data collected was kept by the researcher and only used for achieving the

objectives of the study.

3.13 Trustworthiness and credibility

Triangulation and member checking were engaged in order to enhance trustworthiness and
credibility of data. Triangulation ensured that the study was accurate because of multiple sources
of data, individuals, or processes. On the other hand, member checking is a process in which the

researcher asks one or more participants in the study to check the accuracy of the account. This
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check involves taking the findings back to participants and asking them (in writing or in an
interview) about the accuracy of the report (Creswell, 2012). Participants were asked about
many aspects of the study, such as whether the description was complete and realistic, if the
themes were accurate to include, and if the interpretations were fair and representative.

3. 14 Summary of the Methodology

The chapter discussed the research approach, philosophical underpinning of the study, research
design, population and sampling procedures. Additionally, research instruments, data collection
procedures and analysis procedures were also explained. The next chapter is presentation of

findings.
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CHAPTER 4

PRESENTATION OF FINDINGS

4.1 Overview

This chapter is in three sections 4.2, 4.3 and 4.4. Section 4.2; presents findings on biology
teachers’ context based approach knowledge in the design of ‘O’ level biology lessons. Section
4.3; presents findings on biology teacher’s implementation of context based approach in the
teaching of ‘O’ level biology. Section 4.4; presents findings on the usefulness of teacher context
based approach knowledge in ‘O’ level biology to the learners. The data analysis procedure in

this study was specifically guided by the research questions:

4.2 Research question 1: What knowledge of CBA do teachers of biology have in lesson

design?

To determine teacher’s context based approach knowledge (CBA) in lesson design, the study
focused on how the teacher included the following at the stage of lesson preparation: real life
examples, teaching methods planned with opportunities for collaborative learning, and context

based problem solving tasks for learners.

4.2.1 Use of real life examples
In order to establish if teachers included real life examples from learners nearest environment at

the stage of lesson design, the study used document analysis of lesson plans. The study revealed
that very few participants (two) included real life objects as examples in their lesson plans. The
majority of participants (four) did not include any real life example during lesson planning. This

indicated that generally, teachers of biology did not show CBA knowledge of the use of real life
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examples from the learners nearest environment. The following figures are examples of the

lesson plans from different schools which were analysed. The names of schools were hidden.

The Figure 4 shows the rationale on the topic enzymes. It can be seen from Figure that the
statement on the rationale does not represent a real life example that could help learners to
connect the lesson to their everyday life experiences. Context based approach involves giving

examples from the learners nearest environment. The statement from the rationale that learners

will acquire knowledge on factors that affect enzymes is not context based.

.

Figure 4: showing the rationale on the topic Enzymes (characteristics of Enzymes)

The next Figure (5) shows the lesson plan for the teacher who planned perfume as a teaching aid
for the topic diffusion. The participant identified perfume as a teaching aid for the lesson on
diffusion which is a real life example. However, the rationale of the lesson does not include a
real life example. The participant should have used perfume as an example that could help the

learners to link the lesson on diffusion to their everyday life experiences.
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Real life Examples

Figure 5: Lesson plan on the topic on cell structure and Organization (diffusion)

The next lesson was based on a life cycle of a mosquito. It can be seen from Figure 6 that there is
no difference between the rationale and the topic; Growth and development. The rationale should
have given the purpose of learning the lesson on life cycle of a Mosquito. Therefore, the
rationale, demonstrating an understanding of animal growth and development, is not a real life

example which can help learners to link the lesson to their everyday life experiences
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Figure 6: Lesson plan on the topic growth and development

The next Figure (7) showed a real life example (Herbaceous plant) for the topic transport and
storage in plants. It can be seen from the Figure that the lesson introduction could not help
learners connect the lesson to their everyday life experiences. Asking the pupils to define
transport during lesson introduction can not help the learners link the lesson to their everyday life
experiences. However, the participant used a real life object (Herbacious plant) as a teaching Aid

for the lesson showing CBA knowledge in giving everyday life examples.
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Figure 7: A real life example as a teaching Aid for the topic transport and storage in plants

The next lesson was based on industrial application of enzymes. It can be seen from Figure 8 that
the rationale was supposed to be a sub-topic. A lot of industries use enzymes in their industrial
process. The participant could have used the products from these industries to help learners link

the lesson on industrial application of enzymes to their everyday life experiences.
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Figure 8: Lesson plan for the topic industrial application of enzymes

4.2.2 Teaching methods planned with opportunities for collaborative learning

The study used document analysis of schemes of work and lesson plans to determine biology
teachers’ context based approach knowledge in designing teaching methods which could engage
learners in real life experiences through collaboration. The study showed that all the participants
had CBA knowledge in designing teaching methods that could engage learners actively in the
lesson and help them connect the lessons to their real life experiences. This could be due to the

fact that the participants were using a common district scheme of work for biology 5090 as
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shown in the Figures 10, 11 and 12 representing schemes of work from various schools in the

district:

Figure 9: Common schemes of work for biology 5090. Grade 10

It can be seen from Figure 9 that the common schemes of work was designed from grade 10 to
12 and the teaching methods planned could engage learners in the lesson. For example field trip
for the topic living organisms and life process can help learners realize the link between the
lesson and their daily life experiences. The next Figure showed grade 11 common schemes of

work for biology 5090.
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Figure 10: Common schemes of work for biology 5090. Grade 11

It is clear from Figure 10 that discussion method was planned for the topic transport in man. The
method could engage learners in the learning process, although it was not enough for the whole

topic. The next Figure was based on grade 12 common schemes of work for biology 5090.
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Figure 11: Common schemes of work for biology 5090. Grade 12

It can be seen from Figure 11 that group activity and discussion could engage learners in the
lesson. However, teachers were cautioned to stick to the schemes of work and not to be carried

away by learners’ interest.

Henceforth, it is clear from Figures 9 to 11 that experimentation, discussion and group activity
were the common teaching methods in the schemes of work that were meant to engage learners
in the lesson actively. However, such methods appeared in the common schemes of work. The
current study revealed teacher exposition, question and answer as the dominating teaching

methods used by teachers in classes.
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Document analysis of lesson plans also revealed that discussion, group work, teacher exposition,

question and answer were the most frequent teaching methods. Results are shown in Table 1.

Table 1: Teaching methods

S/IN Teaching methods Frequency
Lesson plans (18)

1 Teacher exposition 16

2 Question and Answer | 13

3 Discussion 10

4 Experimentation 6

5 Demonstration 2

6 Group work 11

7 Field trip 0

Teacher F, for example; planned for group work, discussion, verbal exposition and question and
answer as the teaching methods for the lesson on industrial application of enzymes as shown in

Figure 12:
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Discussion and Group work could
engage learners actively in the lesson

Figure 12: Teacher F, lesson plan

4.2.3 Preparation of Context based problem solving tasks

To determine teachers CBA knowledge in the preparation of context based problem solving tasks
the study used document analysis of lesson plans and it was complimented by semi structured
interviews. A total of 18 lesson plans were analysed and the analysis showed that no participant
planned for context based problem solving tasks for the learners. However, participants were
asked during semi structured interviews to explain how they could create a context based
problem solving task that relates to learners real life experiences. Out of six participants only

three participants said the following;
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Teacher A said:

...by giving learners a research based assignment for example discuss the transmission,

treatment and impact of HIV/AIDs.

Teacher C said:

...by providing practical work in which they investigate a cause for certain situation for
example plant provided with culture solution and another plant without nitrogen.

Observe and conclude what has led to situation under observation.

Teacher F said:

...by asking learners to take a field trip and identify living and non-living organisms. Ask
the pupils to identify the similarities and differences between living and non-living

organism.

Certainly from the responses, it is important to note that even the participants who managed to
respond to the question did not explain clearly how a context based problem solving task can be

created that could help learners relate to their real life experiences.

4.2 Research question 2: How do teachers of biology implement CBA in the teaching of ‘O’

level biology?

To assess how teachers of biology implemented CBA during ‘O’ level biology lessons the
researcher focused on how teachers’ of biology linked the lessons to learners everyday life

experiences during ‘O’ level biology lessons.
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4.3.1 Connecting biology lessons to learners everyday life experiences

The study mainly used lesson observation to establish the connection between biology lessons
and learner’s everyday life experiences by giving learners examples from their nearest
environment, using real life objects or models as teaching aids and engaging learners in context
based problem solving tasks. A total of 18 lessons were observed and out of 6 participants that
were observed only two participants explained the following during ‘O’ level biology lessons in

the classroom;

Teacher A explained that:

...iIn woody plants when the xylem vessel matures the inner part of the stem or the roots
become wood, this is the reason why it is difficult to cut the stem of guava tree than the
stem of grass. Furthermore, the participant gave an example of a woody desk as a

matured xylem in woody plants.

In a different class, Teacher A elucidated that:

...Auxin promotes growth of the plants both in the root and shoots system. Places where
goats graze, grass does not grow tall because goats feed on the shoots of the plants which

store Auxin and this limits the growth of the grass.

On the other hand, teacher F during a lesson on the role of large intestine in digestion explained

that:

...eating spoiled food (for example spoiled beans) can disrupt the digestive system and
cause diarrhea, because spoiled food contain pathogens which when taken inside can be

virus which can infect the gut.
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In a different class, Teacher F explained that:

...baking powder and yeast contains enzymes, when baking powder and yeast is added to
dough, it causes the dough to increase in volume. Therefore, baking powder and yeast is

used for baking bread, pancakes, cakes, scones etc.

Nevertheless, during lesson observations no participant engaged learners in the lesson in order to
help them link the lesson to their everyday life experiences. It is also important to note that
although the two participants (Teacher A and F) gave examples related to learners everyday life

experiences, they did not engage learners and all the examples were given using lecture method.

Additionally, to assess how biology teachers connected their lessons to daily life experiences of
learners, the study also used a semi structured interview. Participants were asked to choose any
topic from ‘O’ level biology syllabus and explain how they could connect the lesson to the

learners real life experiences. The following were the responses from the teachers;

Teacher A said:

...the topic drugs and drug abuse can be linked to real life experience of the learners by
considering the effects of stimulants and depressants drugs on people that are addicted as

they tend to affect the nervous system.

Furthermore, Teacher B on the topic response in plants explained that:

...plant roots grow towards earth due to response to gravity, this enables plant roots

absorb water. Plant shoots also respond to light and this exposes leaves to photosynthesis.
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On the other hand, Teacher C explained that:

...the topic seed dispersal can be linked to learner’s daily life experience by choosing two
local seeds; black jack seeds and guava seeds. Black jacks are dispersed by animals to far
places because it sticks to clothes and animal fur, this helps preventing overcrowding of
seeds on one area. Guava seeds are dispersed by man as he/she eats guavas, because

guava seeds cannot be digested by gut enzymes.

Furthermore, Teacher D said that:

...Osmosis and diffusion can help learners to establish the importance of maintaining
balanced concentration gradient, because any deviation from balanced concentration

gradient results in negative effects such as crenation, wilting, lysis etc.

In the same line Teacher F explained that:

...the topic diffusion (cell structure and organization) can be linked to real life
experiences of learners when it comes to smelling of perfume when it’s sprayed. It shows
that the particles are moving from one place more concentrated with perfume particles to

a less concentrated place, so that the perfume scent is spread throughout the room.

Teacher E responded that:

...Reproduction in humans can be linked to learner’s daily life experience by using a
model and videos showing male and female reproductive organs. A model can also be
used to demonstrate a pregnant woman appearance and learners will be able to connect to

real life situations.
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The responses show that teachers had the content of biology but how to help learners acquire and
link the content to their everyday life experiences was a challenge. It is important to note that no
participant explained the approach he/she could have used to help learners’ connect the topic to

their everyday life experiences.

Furthermore, it was also observed that no participant used a real life object or a model as
teaching aid. Besides, results from lesson observations on the use of real life objects or models

during ‘O’ biology lessons comprehended with the results from focus group discussions. The

following extracts given by learners (P2, P1o and Gg) act as typical examples:

...no we don’t learn biology using models or real life objects, but our biology teacher
sometimes uses charts (P2). ....no our teacher of biology only uses charts and draw

diagrams on the board (P1o). ...... I don’t even know how a model looks like (Gg).

4.3.2 Giving context based problem solving activities

To establish this, the study used lesson observation. The study revealed that no participant gave a
context based problem solving task to the learners. Therefore, this is an indication that teachers
of biology did not implement CBA by giving learners activities in line with the problems that
they encounter in their communities in order for them to apply biology content in their everyday

life experiences.

4.3 Research question 3: How useful is teachers CBA knowledge in ‘O’ level biology to the

learners?

To determine the usefulness of biology teachers CBA knowledge in ‘O’ level biology to learners

the study focused on the following aspects: the importance of linking biology lessons to learners’
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daily life experiences, the benefit of using real life objects or models as teaching aids and the

benefits of creating context based problem solving tasks for the learners.

4.4.1 The importance of linking biology lessons to learners everyday life experiences

To establish the importance of linking biology lessons to learners’ everyday life experiences, the
study mainly used focus group discussion for the learners. Participants (learners) were asked to
give the importance of learning biology in line with their everyday life experiences and the

following were the responses;

Y4 said:

...learning biology in line with our everyday life experiences can help us understand

difficult topics in biology.

On the other hand, G7 said:

...if we learn biology in line with everyday life experiences can help us pass biology

examination.

In a similar view, Ps said:

...biology is a good subject and it should be learned in line with our daily life experiences

in order to understand biology.

Furthermore, responses from focus group discussion of learners were in agreement with the
responses from semi structure interviews for teachers. The participants (teachers) were asked in
their opinion to give the importance of linking biology lessons to learners’ daily life experiences

and the following were the responses;
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Teacher A said:

...linking the lesson to learners daily life experience is very important, because it brings

about better application of the lesson as this broadens their level of thinking in biology.

Teacher B said:

...it is always important to link biology to daily life experiences because biology is a

living subject, therefore all lessons should be linked to real life experiences.

In a similar view, teacher C said:

...biology is a practical subject; therefore, connecting the lessons to learners’ daily life
experiences can exposes them to massive experiences in biology which they can use to

solve biology related problems in future.

Teacher D said:

...It helps learners to appreciate the beauty of nature. This results into an individual to

cultivate qualities of conserving nature, among other concepts.

Furthermore, teacher E said:

...It enables learners to know that biology is not only for passing exams but it is also

applicable to real life situation.

In a similar view, Teacher F said:

...It can help learners to relate biology lessons with what they experience at home when

the lessons are linked to learners daily life experiences.
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From these responses it was clear that both teachers and learners acknowledged the importance
of linking biology lessons to learners’ everyday life experiences in terms of increasing learner
attention, motivating learners, helping learners to understand biology concepts and pass

examinations.

4.4.2 The benefit of using real life objects or models as teaching aids for the learners

Apart from establishing the importance of linking biology lessons to learners everyday life
experience, the study also considered the benefits of using real life objects or models as teaching
aids for learners. Focus group discussion with learners revealed that they acknowledged the

importance of using real life objects or models as teaching aids during ‘O’ level biology lessons.

The following extracts by learners (Ps, Ys, Gz and P7) act as typical examples:

...learning biology can be interesting, because will be able to see the real objects when
learning biology (Pe). ...real objects can help us understand biology fast (Ys). ... I cannot
forget biology concepts when real objects are used during biology lessons (Gg). ... Can
help us pass biology practical examination, because during practical exams real life

objects are used (P7).

Furthermore, responses from focus group discussion were clarified by semi structured interviews
for teachers. The participants were asked in their opinion to give the benefit of using real life
objects or models as teaching Aids during ‘O’ level biology lessons and the following were the

reSPONSES;

Teacher A said:

...learners’ attention is drawn to the lesson when actual objects are used.
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Teacher B said:

...learners are able to link the lessons easily when they are taught using objects they

interact with in the environment.

Teacher C said:

...using real life objects or models when teaching biology stimulates interest to learn

more when learners interact with real objects, knowing that it concerns their life.

Teacher D said:

....learners would want to learn the subject more eagerly and easily comprehend what

they learn using real life objects or models.

Teacher F said:

...learners tend to broaden their reasoning when they are taught using real life objects or

models.

The responses from the participants indicate that they acknowledged the benefits of using real
life objects or models as teaching aids for the learners in terms of increasing learners’ attention

and interest in the lesson, understanding biology concepts and broadening learners reasoning.

4.4.3 The benefits of context based problem solving tasks
To establish the benefits of context based problem solving tasks, the study used semi structured
interviews. During interviews, teachers elaborated that context based problem solving tasks can

help learners to relate biology lessons to their experiences at home, bring about better
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performance in biology, enhance learners self-expression and make learners appreciate the

beauty of life and nature. The following extracts by teachers act as typical examples:

Teacher A said:

...real life problem solving activities can bring out better performance as it becomes
easier to relate the knowledge acquired during biology lessons with learners’ experience

at home.

In a similar view, teacher B said:

...the environment that involves learners to tackle real life problem can enhance their

self-expression and makes them more comfortable to bring out their real life experiences.

Teacher C said:

...It can expose learners to the actual problems and make them develop critical thinking

to sort real life problems.

On the other hand, teacher D said:

...learners will understand the world around them and appreciate the beauty of life and

nature.

Teacher E said:

...learners can connect what they learn in the classroom to their life and be able to apply

the knowledge to similar problems in future.
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Teacher F said:

...for learners to understand biology in line with their day to day life experiences.

Responses from semi structured interviews comprehended with those from focus group
discussion with learners. During focus group discussions, learners (Yo and Gs) elaborated the

following:

...biology can be more practical to learn because the knowledge acquired cannot only be

used for passing biology examinations but also can be applied in future to solve biology
related problems (Yg). ...can help us identify and solve future problems (Gs).

It is important to note that both participants acknowledged the benefit of context based problem
solving tasks. The key point from the responses was that the knowledge acquired can be used to
solve future problems and this is the focus of context based approach, to apply the acquired
knowledge in biology to real life situations.

4.5 Summary of the Chapter

The findings chapter has shown a number of things as outlined in the following subsections.

4.5.1 Biology teacher’s context based approach knowledge in ‘O’ level biology lesson design

Two out of six participants showed CBA knowledge in giving real life examples during lesson

preparation. On the other hand, 4 out of 6 participants did not show CBA knowledge in giving
real life examples during lesson preparation.

o All participants showed CBA knowledge in designing teaching methods which could
engage learners actively in the lesson.

o No participant prepared a context based problem solving task during ‘O’ level biology

lesson design.
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4.5.2 Assessing the implementation of CBA by teachers of biology during lessons

Two out of six participants linked their lessons to learners’ everyday life experiences
during the delivery of the lesson. On the hand, four out of six participants did not link
their lessons to learners’ everyday life experience.

No participant gave a context based problem solving task to learners during lesson

delivery.

4.5.3 Usefulness of biology teachers CBA knowledge in ‘O’ level biology to learners

All participants acknowledged the importance of CBA in terms of increasing learner
attention, motivating learners, helping learners to understand biology concepts and
passing examinations.

All participants acknowledged the benefits of using local materials/models in terms of
increasing learners’ attention and interest in the lesson.

All participants acknowledged the benefits of context based problem solving activities in
terms of easily linking the lessons to their experiences at home, applying biology content

in daily life situations and appreciating the beauty of life and nature.
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CHAPTER 5
DISCUSSION OF FINDINGS
5.1 Overview

This chapter discusses the findings of the study as presented in Chapter four. Just like in the
previous chapters, the discussion will be done in subsections. Section 5.2: discusses biology
teachers’ context based approach knowledge in ‘O’ level biology lesson design, Section 5.3:
discusses teachers’ implementation of context based approach (CBA) in the teaching of ‘O’ level
biology and Section 5.4: discusses usefulness of teachers context based approach knowledge in

‘O’ level biology to the learners.

5.2 Research question 1: What knowledge of CBA do teachers of biology have in lesson

design?

This sub-section discusses findings on biology teachers CBA knowledge in ‘O’ level biology
lesson design by focusing on the following aspects; using real life examples, teaching methods
planned with opportunities for collaborative learning (learners engagement) and preparing

context based problem solving tasks for learners.

5.2.1 Use of real life examples

The study revealed that out of 6 participants, only few participants (2) planned for real life
objects (real life example) as teaching aids during ‘O’ level biology lesson design (4.1.1). The
majority of the participants (4) did not use any real life example during ‘O’ level biology lesson
design. The findings are similar to those in the study conducted by Ozcan and Gercek (2015) that
biology teacher candidates lacked some knowledge about CBA, which could be improved by

using the CBA activities in courses at university level. However, the study by Ozcan and Gercek
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(2015) investigated only teacher candidates CBA knowledge. The current study targeted in-
service biology teachers CBA knowledge in ‘O’ level biology lesson design. Therefore, it is
important to design biology lessons by giving real life examples in order to make the subject
relevant to the learners and this was supported by Sozbilir et al., (2007) who said that the basic
goal of context based approach is to introduce scientific concepts through examples from daily

life. Learners can easily learn those scientific concepts which are related with daily life.

The study further revealed that document analysis of lesson plans did not bring out any statement
related to learners’ everyday life experiences. For example, the rationale on Figure six, to
demonstrate an understanding of animal growth and development was not a real life example;
instead it was a repetition of the topic; Growth and development. Another example is on figure
5 on the topic Enzymes; the participant left the provision for sub-topic blank and wrote the sub-
topic on the rationale which was not supposed to be the case. There are several industries which
use enzymes in various ways. The teacher could have taken advantage of the products of these
industries and help the learners to realize the link between the lesson and their everyday life
experiences. For example baking powder and yeast contain enzymes; when baking powder and
yeast are added to dough, they cause the dough to increase in volume. Therefore, baking powder
and yeast as examples of enzymes have a lot of contexts such as: baking bread, pancakes, cakes,
scones and so on which the teacher could have referred to. It is important for the teachers of
biology to contextualize the lessons by giving learners everyday life examples and this is in
harmony with CORD (1999) who argued that contextual learning focuses on multiple aspects of
any learning environment and it encourages teachers to design lessons that include many

different forms of experience in working toward the desired learning outcomes. Therefore, in
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such an environment, students discover meaningful relationships between abstract ideas and

practical applications of content in the context of the real life situations.

5.2.2. Teaching methods planned with opportunities for collaborative learning

The study revealed that all the teachers had CBA knowledge in designing teaching methods that
could engage learners actively in the lesson and help them connect the lessons to their real life
experiences. One of the reasons could be that all the biology teachers were using the district
common schemes of work for biology 5090 which contained collaborative learning methods. If it
was not so, probably the findings could have been different. Nevertheless, the findings from
document analysis of schemes of work and lesson plans were consistent, for more information
refer to sub-section 4.1.2. he findings are in line with Social constructivist theory of Vygotsky
(1978) who emphasized that context based learning is a pedagogical methodology that centers on
both the social context of the learning environment and the real, concrete context. The approach
is based on the firm conviction that learning is a social activity and context in which learning is
based on a dual axis: on the one hand, the context is the social situation of learning whereby
knowledge is acquired, processed, and produced through collaboration and use rather than direct
dissemination; on the other hand, the context must be an engagement with a real life task
whereby knowledge interfaces with an actual, empirical reality. Both axes initiate a move away

from passive learning in the traditional classroom situation.

Additionally, Vygotsky (1978) asserted that classrooms that practice constructivist activities
empower the learners to gain access to their experiences and beliefs that reshape their prior
knowledge in the light of the applied course content. This is supported by Taconis and Jochems
(2013) that learning is understood as a process in which learners construct their own meanings

from their experiences, rather than acquiring knowledge by ‘copying’ it from other sources. In a
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similar view, Ozcan and Gercek (2015) stated that CBA towards learning refers to doing by
learning rather than delivering theoretical knowledge. It aims at connecting theoretical
knowledge with daily life through concrete examples from the nearest environment or through
learners’ analysis of the examples related to the concepts at hand. From document analysis of
schemes of work and lesson plans (Table 1) it is clear that the majority of participants planned at
least one teaching method which can engage learners actively in the lesson and help realize the

link between lesson and their everyday life experiences.

5.2.3 Preparation of Context based problem solving tasks

The results of the study established that no participant planned for a context based problem
solving task for the learners. This implies that teachers lacked CBA knowledge in the design of
context based problem solving activities for the learners. The finding is not consistent with that
of Uzunboylu (2012) who examined the process of creating context based problems by teacher
candidates. The study revealed that teacher candidates could develop context based problems
even though they were accustomed to traditional problems. On the other hand, the current study
targeted in-service biology teachers and the study established that no participant prepared a
context based problem solving activity for the learners. Furthermore, in the researchers view, the
reason why the study by Uzunboylu (2012) revealed that teacher candidates could develop
context based problem solving task is because they had guidelines to follow.  However,
regardless of using the guidelines the teacher candidates were still accustomed to traditional way

of teaching.

In addition, the study further revealed that even the three participants out of six who responded
to the question on how a context based problem solving task can be created during semi

structured interviews, they did not explain clearly how a context based problem solving task can
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be created in line with learners daily life experiences, instead the tasks they proposed to be
context based looked like any other task from biology text books (4.1.3). For example teacher A
cited that learners should be given research based assignment for example discuss the
transmission, treatment and impact of HIVV/AIDs. Teachers F cited that learners should be taken
to a field trip and ask them to identify living and non-living organisms. Therefore, the proposed
tasks from the participants are not context based problem solving tasks and are contrary to the
study by Uzunboylu (2012) who asserted that a context based problem solving task should
contain a scenario, event or story that the major character is the learner and the problem should
make learners feel the principles related to real life. Furthermore, the finding of the current study
is also contrary to that of Scott et al., (2007) who emphasized that learners understanding of
scientific concepts is stimulated by the use of questions and problems from real world contexts

as starting points for developing a ‘need’ to learn about science.

5.2 Research question 2: How do teachers of biology implement CBA in the teaching of ‘O’

level biology?

5.3.1 Connecting biology lessons to learners everyday life experiences

The study revealed that out of 6 participants, only 2 participants linked the lessons to learners’
everyday life experiences. For more information refer to responses on sub-section 4.2.1.
However, it is important to note that even those participants who linked the lessons to learners’
everyday life experiences did not engage learners in the lesson to help them realize the link
between the lesson and their everyday life experiences. This implies that teachers were still
adapted to passive way of teaching. The findings are not in harmony with those of Yerrick et al.,
(1997) who asserted that both implementing context based curricula in schools and creating

context based learning environments in classrooms critically depend on teachers. Teachers are
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critical factors in creating the desired learning environments, which can help learners connect the
lessons to their everyday life experiences. On the other hand, the finding of the current study
seems to be in harmony with that of Sadler (2009) who indicated that a couple of recent studies
focus on the impact of context based approaches on teaching and the behavior of teachers:
Several of these studies revealed that it was difficult to let teachers engage with an approach of
science instruction beyond the traditional procedure. Though the current study did not investigate
the behavior of biology teachers, it showed that only two participants out of six explained with

context, but they did not engage learners during their lessons.

Furthermore, the majority of participants (Teachers B, C, D and E) did not link the lesson to
learner’s everyday life experiences during ‘O’ level biology lessons. These findings were
consistent with those of Fullan (2004) who asserted that teachers generally do not implement an
innovation exactly the way it was originally described in curriculum documents and this was
supported by Wieringa et al., (2011) who contended that when teachers interpret an innovation
their practical knowledge which is an integration of experiential knowledge, formal knowledge
and personal beliefs acts as a filter. Therefore, although in 2013 the Zambian ordinary level
biology syllabus (5090) was reviewed with the aim of linking biology to real life situations of
learners, the majority of participants did not link their lessons to learners’ everyday life
experiences. There is need for future studies on CBA to investigate the challenges biology
teachers still encounter in linking their lessons to learners’ everyday life experiences, so that the
study might bring out challenges teachers of biology encounter in linking their lessons to learners

everyday life experiences.
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Furthermore, findings from semi structured interviews for biology teachers indicated that biology
teachers had the content of biology but did not connect the content in line with learners’ real life
situation. The findings are contrary to CBA and so inconsistent with emphasis by Wieringa, et
al., (2011) who stated that the use of context based teaching is to provide a better understanding
of the teaching content, which is the starting point for meaningful learning and a teacher should
act as a facilitator and should create a learning environment that could help learners discover,

investigate and realize the importance of the lesson to their real life situations.

Besides, responses from semi structured interviews seemed to be theoretical (content only) and
were different from the responses that came from the study by Ozcan and Gercek (2015); in this
study participants suggested the following desired contexts: learners to bring a piece of meat
while studying enzymes from their homes to make it visual and related to daily life, visiting
bakery while studying yeast and using rubber bands to explain the movement of muscles.
Furthermore, all the participants’ suggested desired contexts that could help learners to link the
lessons to their everyday life experience through their involvement in providing the specimens
for the lessons from home. For example a learner to bring a piece of meat from home for an
experiment at school, provides a link between the learners’ everyday life experience and the

biology lessons on enzymes.

5.3.2 Giving learners’ context based problem solving activities

The study revealed that no participant gave a context based problem solving activity to the
learners during ‘O’ level biology lesson observation. It is important to expose learners to
problems that they encounter in their everyday life experiences and this is supported by Pintrich
and Schunk (1996) who explained that in solving the problems that occurred in the surroundings,

learners can discuss, help each other and share experiences with the learning community thus
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giving rise to curiosity. Curiosity in turn will increase students’ interest in learning, SO students
are more motivated to learn actively. Rose (2009) also confirmed that one’s success in learning
is dependent upon the environment of learning and the activity is best facilitated through a
process of problem solving in collaboration with peers, relations, or teachers. Intellectual
development depends greatly on the social situation of learning and how interactions with
teachers, relations, and peers around the learner occur. However, findings from both lesson
observation and document analysis on the preparation of context based problem solving activities
seems to be similar and this implies that teachers could not create context based problem solving

activities for the learners.

5.3 Research question 3: How useful is teachers CBA knowledge in ‘O’ level biology to the

learners?

5.4.1 The importance of linking biology lessons to learners daily life experience

The findings of the study showed that biology teachers CBA knowledge is useful to learners in
terms of increasing learner attention, motivating learners, helping learners to understand biology
concepts and pass examinations. The responses from participants were in agreement with
Wieringa et al., (2011) who asserted that the use of context based teaching are to provide a better
understanding of the teaching content, which is the starting point for meaningful learning. This is
expected to improve learners’ motivation, provide easier learning, develop a sense of curiosity
about nature, develop students’ positive attitudes towards science and the scientific view of the
world. In addition, the findings were further supported by an experimental study done by Jelena,
Milica and Ljubisa (2016) that the use of context based teaching directly contributed to the better
quantity and quality of knowledge. Through context based teaching, students connect the given

content with everyday life experience, also students are able to assess the value of learning and
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connect it with the previously acquired knowledge, in order to build their own system of
knowledge. Therefore, it is important for biology teachers to link their lessons to learners’ daily

life experiences for meaningful learning.

For example; during focus group discussion, the learners’ cited that biology is a good subject and
it should be learned in line with our daily life experiences in order to understand biology and
pass examination. The response was in line with De Jong (2008) who asserted that results from
the studies are generally in favour of context based education, because the understanding of
scientific concepts obtained from these approaches is good compared to traditional approaches
and the interest, motivation and attitude towards science of learners is usually improved in
context based education. Therefore, it is important to link biology lessons to learners’ everyday

life situations for easy application of the content to their everyday life experiences.

5.4.2 The benefit of using real life objects or models as teaching aids for the learners

The study revealed that both participants acknowledged the importance of linking the lessons to
learners’ everyday life experiences by using real life objects or models during ‘O’ level biology
lessons in terms of increasing learners attention, interest to the lesson, understanding biology
concepts and broadening learners reasoning (Subsection 4.3.2.). The finding is in line with
earlier literature by Alonge (1983) who viewed improvisation (use of local materials) as not only
the production of import substitution of materials or real thing, rather it is an activity in
promoting curiosity, alertness, endurance and perseverance, all of which are indispensable to
science, scientists and learning as a whole. In a similar view, Johnson (2000) asserted that local
materials (real life objects) make teaching biological concepts more interesting to both learners

and teachers in the classroom. Local materials help biology and other science learners to realize
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that science has to do with ordinary things and will possibly motivate them to carry out
experiments and learning activities themselves using such improvised materials. However, the
findings of the current study and the reviewed literature have shown that it is important for

biology educators to use real life objects or models in the teaching and learning of biology.

5.4.3 The benefits of context based problem solving tasks to learners

The study revealed that use of context based problem solving tasks is beneficial to learners in
terms of helping learners to relate biology lessons to their experiences at home, could bring about
better performance in biology, enhance learners self-expression, appreciate the beauty of nature
and learners could apply the acquired biology knowledge to solve future problems . For more
information refer to the responses in sub-section 4.3.3. The responses were in line with the study
by Mukhopadhyay (2013) who stated that in the context of learning science, when students are
given problems or identify problems by themselves, they examine the situation and search for the
solutions of those following the guidelines of problem based learning. Problem based learning in
science typically encourages learners’ scientific habits of mind and increases learners’ interest
towards science. Awvailable literature has also shown that context based problem solving
activities can help students develop skills and transfer to real life scenarios. The concrete
contexts and consequences presented in context based problem solving activities allow learning
to become more profound and durable. For example, if students work together to address a
dispute within the school, they may develop lifelong skills related to negotiation and as long as
the problem’s context applies to and out of class situation, learners should be able to build skills

they can use again (Sternberg, 2001).
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5. 5 Summary of the chapter

The chapter discussed the findings of the study on implementation of context based approach in
the teaching of ‘O’ level biology. It became apparent that teachers showed CBA knowledge in
designing teaching methods that could engage learners in the lesson. However, only few
teachers (2) showed CBA knowledge in giving real life examples during ‘O’ level biology lesson
design, the majority of the teachers (4) did not show CBA knowledge in giving real life
examples during biology lesson design. None of the teachers showed CBA knowledge in
preparing context based problem solving tasks for the learners. In terms of assessing how
teachers of biology implement CBA in the teaching of ‘O’ level biology, it was noted that
teachers did not implement CBA in their lessons, except in few cases (2) were participants gave
real life examples. Finally, it became apparent that teachers CBA knowledge in ‘O’ level biology
was useful to the learners in terms of increasing learner attention, motivating learners, helping

them to understand biology concepts and pass examinations.
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CHAPTER 6

CONCLUSION AND RECOMMENDATIONS

6.1 Overview
This chapter provides the conclusions and recommendation of this study which investigated the
implementation of context based approach in the teaching of ‘O’ level biology. The conclusions

are in line with the research questions.

6.2 Conclusions

The study explored the implementation of context based approach in the teaching of ‘O’ level
biology. In terms of the teachers CBA knowledge in ‘O’ level biology lesson design, the study
showed that the majority of biology teachers lacked CBA knowledge in giving real life
examples and preparing context based problem solving tasks during lesson design. On the other
hand, the study revealed that all the teachers showed CBA knowledge in preparing teaching
methods which could engage learners actively in the lesson. The common teaching methods that
could engage learners in the lesson that were revealed by the study comprised: Group work,

discussion and experiment.

In terms of assessing how teachers of biology implemented CBA during ‘O’ level biology
lessons, the study revealed that majority of the teachers did not implement CBA by giving real
life examples, engaging learners in the lesson and giving learners context based problem solving

tasks.

In response to research objective three that sought to address the usefulness of teachers CBA

knowledge to the learners, the study revealed that all participants acknowledged the usefulness of
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teachers CBA knowledge to the learners in terms of: increasing learner attention, motivating

learners, helping learners to understand biology concepts and pass examinations.

6.3 Recommendations

Teachers of biology to provide learners with sufficient opportunities to link biology
concepts to everyday life experiences.

There is need for teachers of biology to develop knowledge and skills during CPD on
how to link their lessons to learners’ everyday life experiences by using real life objects
as teaching Aids from the learners nearest environment.

There is need for workshops through ZASE for teachers of biology on how to link

biology content to learners’ everyday life experiences in Kafue district.

6.4 For future research

Future research should attempt to investigate the difficulties biology teachers face in the
preparation of context based problem solving activities for their learners.

Need an experimental study on the preparation of context based problem solving tasks by
in-service biology teachers by providing guidelines to one group of biology teachers and
the other group without guidelines, so that the findings of the study can clarify if biology
teachers need guidelines or not in the preparation of context based problem solving tasks
for the learners.

There is need to extend this study to more than one district in order to have a large

sampler of participants.
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APPENDICES

APPENDIX A: Questionnaire for biology teachers

Semi structured interviews was used to collect qualitative data from the biology teachers

using a questionnaire (Creswell, 2009).

Dear Respondent,

| am a postgraduate student at the University of Zambia pursuing a Master of education in
Science Education Degree. This questionnaire is designed to collect data on implementation of
context based approach in the teaching of ‘O’ level biology. The data collected will be used
for academic purposes. You are also assured that the information you supply will be treated with
the greatest confidentiality, anonymity and privacy.

Demographic Data

District: Teacher:
School: Sex: Age:
QUESTIONS

Name at least three teaching methods that can help learners make connections with their daily

life experiences? Justify your answer.

. What do you think is the benefit of creating a learning environment during ‘O’ level biology

lessons that enables;
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Learners tackle real life problems?

Learners engage actively in the lesson through collaboration?

In your opinion, why is it important to link biology lessons to learner’s daily life experiences?

. Teaching using real life examples provides a rationale for learning, helping learners know why

they learn biology. True or False? Justify your answer.

Choose any topic from ‘O’ level biology syllabus and briefly explain how you can connect the

topic to the real life experience of the leaners?
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. Describe how you can teach ‘O’ level biology effectively to learners who wonder about the

relevance of studying biology?

Explain how you can create a context based problem solving task in ‘O’ level biology that relates

to learners real life experiences?
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APPENDIX B: Observation schedule for biology teachers

The observation schedule was used to collect data regarding how teachers of biology implement
Context based approach in the teaching of ‘O’ level biology. It was based on three indicators:
Giving everyday real life examples, student engagement (collaboration) and context based

problem solving tasks.

Demographic data

School:

Subject: Grade:

Topic/ Subtopic: Teacher:

Descriptors Evidence Comments

Lesson introduction linking the
lesson to learner’s everyday life

experience.

Examples given relate to

learner’s real life experiences.

Any real life object used as a

teaching Aid.

Using leaner centred approach

to deliver science lessons.

Teacher acting as a facilitator

during the lesson.

84



Teaching methods used
promoting collaborative

learning.

Engaging learners in solving

real life problems.
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APPENDIX C: Document Analysis Schedule for biology lesson plans and schemes of work

The document analysis schedule helped the researcher to analyze the schemes of work and the
lesson plan on the research question; what knowledge of CBA do teachers of biology have in
lesson design? Using three indicators: Giving everyday real life examples, student engagement

(collaboration) and context based problem solving tasks.

Demographic data

School: Teacher:

Subject: Grade:

SCHEMES OF WORK

Descriptors Comments

Are teaching methods planned
with opportunities for

collaborative learning?

Are teaching methods illustrating
the informal opportunities for

collaborative learning?

Do the teaching strategies illustrate

context based approach?

LESSON PLAN

Descriptors Comments

Is the lesson linked to learners
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everyday life experiences?

Rationale
Lesson introduction
Lesson development

Are the lesson activities illustrating
context based problem solving

tasks?

Are the teaching methods engaging
learners to solve real life

problems?

Are the examples given linked to

learners real life experiences?

Is there any real life object
prepared as a teaching Aid for the

learners? local material or model(s)
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APPENDIX D: Focus Group discussion Guide for ‘O’ level biology learners

The Focus Group Discussion Guide helped the researcher to collect data on two objectives: To
assess how teachers of biology implement CBA in the teaching of ‘O’ level Biology and to

determine the usefulness of teachers’ CBA knowledge in ‘O’ level biology to learners.

Demographic data

Group code: School:

No. of group participants: Date of discussion:

Does your biology teacher engage you in any of the following teaching methods during biology
lessons?

Experiments

Discussion

Field trip

Group work

Does your biology teacher explain throughout the lesson without engaging you in the lesson?

Do you learn biology using real life objects (local materials) or models?

Does your biology teacher explain the importance of each topic in biology to your real life
situations during lessons?

Does your biology teacher move around the class to provide help to you during experiment,
group work or discussion?

In your opinion, what are the benefits of learning biology using real life objects (local materials)

or models during lessons?
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. What do you think is the benefit of a teacher engaging you in the lesson by giving you tasks

related to the problems you encounter in your community?

In your opinion, what are the benefits of biology teachers giving you examples in line with your

real life experiences?
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There are specific conditions that will apply to this approval. As Principal Investigator
it is your responsibility to ensure that the contents of this letter are adhered to. If these
are not adhered to, the approval may be suspended. Should the study be suspended,
study sponsors and other regulatory authorities will be informed.

Conditions of Approval
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questionnaires, recruiting and changes, and so forth. Other, more substantive
changes, especially those that may alter the risk-benefit ratio, may require Full
Board review and approval. In all cases, except where noted above regarding
subject safety, any changes to any protocol document or procedure must first be
approved by the IRB before they can be implemented.
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Every 6 (;ix) months a progress report form supplied by The University of Zambia
Humanities and Social Sciences Research Ethics Committee IRB must be filled
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documents unless requested for in writing. This is because the approval letter
clearly indicates the documents approved by the IRB as well as other elements
and conditions of approval.



cC:

Should you have any questions regarding anything indicated in this letter, please do
not hesitate to get in touch with us at the above indicated address.

On behalf of The University of Zambia Humanities and Social Sciences Research
Ethics Committee (IRB), we would like to wish you all the success as you carry out
your study.

Yours faithfully,

— S

s
Dn. Gason Muwanza
BA, MSoc, Sc., PhD
CHAIRPERSON

THE UNIVERSITY OF ZAMBIA HUMANITIES AND

SOCIAL SCIENCES RESEARCH ETHICS COMMITTEE IRB

Director, Directorate of Research and Graduate Studies J

Assistant Director (Research), Directorate of Research and Graduate Studies

Assistant Registrar (Research), Directorate of Research and Graduate Studies

Senior Administrative Officer (Research), Directorate of Research and Graduate Studies
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APPENDIX F: Participant’s Consent form

1. | have discussed the research project to be undertaken by Miyambo Alfred regarding
“Implementation of context based approach in the teaching of <O’ level biology in selected
secondary schools in Kafue district” whose purpose is to investigate the implementation of
context based approach by teachers in ‘O’ level Biology in the selected secondary schools in
Kafue district.
2. | fully understand the purpose and give approval to participate by:
Being observed
Being interviewed (Open ended written interview)

3. My participation, however, is on condition that:
Authority has been given for the research to be done in this school
| can ask the researcher or his supervisor(s) any questions about the study
The only people who will see the information will be the researcher and his supervisor(s)
There will be no written reports in which the school and | could be identified

I can withdraw from being involved at any stage without having to give any reasons

Thank you

Participant’s signature:

Date:
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