





ABSTRACT

The purpose of the study was to explore how Natural Science (NS) curriculum was
implemented in selected rural junior secondary schools in one education district in
the Eastern Cape Province of South Africa. Four sub-research questions were set to
gather insights on the implementation of the NS curriculum from school principals,
NS educators and NS learners in the Cofimvaba education district. A case study
design located in the intepretivist paradigm was employed. A qualitative approach
was followed in an attempt to seek in-depth understanding of the issue from the point
of view of participants. Three conveniently selected rural junior secondary schools
participated in the study. Purposive sampling was used to select one school
principal, one science teacher and six learners in each of the three selected rural
schools. Data were collected using individual interviews with teachers and principals,
focus group interviews with learners and observation of science lessons. To analyse
data, qualitative content analysis method shall be used. Audio- taped interviews
were transcribed and data were coded, sorted and categorised to ensure thematic
analysis. The study found that there were challenges related to teacher
preparedness in the teaching of NS Such challenges were related to lack of

specialisation in science as ° ‘ent and irregular professional
development programmes for NS s also established from the study
that whilst educators claimed to ‘erent learner-centred and active
learning approaches, such appro always employed in the teaching
and learning of NS because ¢ isons. There were fundamental
challenges that negatively affec.. .- and learning of NS and these
included lack of basic infrastructMes use of English of medium of

instruction, lack of paiefifg{ R‘!‘PB‘iﬂ) MOFg)thHsa @e study revealed that
participants had different ang w ViﬁVF ap Q}‘? éoles that can be played by

different stakeholders in enhancing the implementation of the NS curriculum in rural
junior secondary schools. The study recommends that the Department of Education
provide specialist teachers in schools and assist in professionally developing those
currently in schools. Educators should be prepared in terms of pedagogical expertise
in order to make use of constructivist teaching and learning approaches in the
promotion of scientific literacy in learners. Support, monitoring and supervision
mechanisms should be instituted to ensure close cooperation with educators to
enhance Natural Science curriculum implementation as required and prescribed in
curriculum documents.
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CHAPTER ONE ALCE 5700

RESEARCH CONTEXT AND BACKGROUND

1.1 INTRODUCTION

This introductory chapter of the study places the study within the international,
African and South African context. It clarifies the statement of the problem and
identifies the research questions the study seeks to address. The study provides a

rationale for the study, defines key terms and also outlines chapters for the study.

1.2 BACKGROUND TO THE ST

Science education is a very rec t of secondary and high school
curricula, the world over. Econorr linges on technological advances
based on scientific knowledge and Sjjjjj#¥fe is a general shortage of science

graduates in most deve%%ﬁw%fwm%ries and this negatively

affects economic growth in ditpgetad qoupties d3reecke, 2013). The teaching of
science subjects in schools is very important for the economic and technological

development of a country through advancing scientific knowledge. Africa should
develop its scientific human resources in order to be self-reliant in the production of
goods and services (Ogunniyi, 2004). The teaching of science and mathematics is

important for human resource development.

Internationally, the teaching of science in European schodls such as Netherlands,
France and Belgium is meant to stimulate learners’ interest in science at a young
age (Science on Stage, 2006). Interest in science leads many learners to study
science and take up science related careers after school. Having many learners
pursuing science related careers, therefore, alleviates the shortage of science
graduates, who are key drivers in industrial development (Broecke, 2013). Regarding
the approaches to science teaching in European schools, Science on Stage (2006:7)
states that:

Natural sciences are empirical and thrive on experiments. The role of the
experiment in teaching science involves a high level of didactic and
methodological requirements.
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Teaching calls for learner centred approaches in which learners are actively involved

in learning science.

On challenges affecting science teaching in Botswana secondary schools, Yandila,
Komane and Moganane (2007) discovered that teachers found it difficult to use
learner centred approaches as prescribed by syllabi. Approaches such as
demonstration, inquiry, practical work, project work, case studies, field trips and

computer guided learning were not employed by the teachers.

Yalinda, Komane and Moganane (2007) also observe the resource limitations in
science teaching in Botswana secondary schools. Laboratories were not fully

equipped with the required equipr~nt firnitura apparatus and chemicals. Schools

did not have qualified technicians assistants. Science teaching and
learning was negatively affectec f required material and human
resources.

In South Africa, the new democratic g.f sought to redress the inequalities in
education caused by thmﬁ%f@teﬁf peﬁgﬁw Miji (2006) state that the
apartheid system of educatiorfwaedhepiht® supligsscthe potential of blacks and so
the teaching of mathematics, science and technology was the most compromised.
This led to the shortage of qualified teachers in these areas. The teaching of science
in schools is important for the country’s economic development. Ramsuran (2005)
notes that because of a poor maths, science and technology base the country relies
on foreign scientific and technological expertise and this is not good for any country.
Human capital base should be expanded with a bias on scientific knowledge and

skills.

To redress the apartheid education problems of a racially divided education system
that deprives blacks of quality education, the South African government introduced
Natural Science as a subject from grade 4. Mathematics, Science and Technology
(MST) education have also been national priority in South Africa for several years, as
evidenced, for example, by the National Strategy for Mathematics, Science and
Technology Education established by the Department of Education in 2001. Such
interventions have, however, necessarily produced the desired end of having
scientifically literate learners. The number of Grade 12 learners who pass Physical

Science and Mathematics at a higher grade, a requirement to enter into science-
4




































In the constructivist classroom, the focus tends to shift from the teacher to the
students. The classroom is no longer a place where the teacher pours knowledge
into passive students, who wait like empty vessels to be filled. In this theory,
students are actively involved in their own process of learning. The teacher is a
facilitator who coaches, mediates, prompts, and helps students develop as well as
assess their understanding. Vygotsky argues that students are not blank slates but
come to the learning situation with already formulated knowledge, ideas and
understandings. The prior knowledge is the raw material for the new knowledge

learners create.

A constructivist model currently serves as a theoretical organiser for many science

educators who are trying to under in science (Lunetta, 1998). In this
way, learners should be able to c¢ s and understanding on the basis
of series of personal experience mes an active, interpretive and
interactive process (Tobin, 1990 iced in meaningful contexts and

learners construct knowledge by soN* and meaningful problems (Polman,

1999). Tytler (2002) arg{g%ﬁvéiogﬁyebyf oM lﬂdcﬁ%anding there is need for
learners to be encouraged to Extpswchheinpilocddiomdedge to a new situation. Tytler

(2002:30) asserts that:

If we believe that knowledge is highly contextual, and that the fundamental
difficulty in developing new understandings is extending them to new
situations, then we need to plan for students to be exposed to a range of
situations in which a particular science insight can be used. This would imply,
for instance, that one-off activities followed by discussion are ineffective.
Students need to be explicitly helped in extending new ideas to different
situations as part of the conceptual change process.

The study conceives constructivism as a theory that helps teachers to understand
how their students learn and guides their teaching practice in order to make it easy

for learner to share their experiences and participate actively.

The three most influential constructivist models in science education are the

generative learning model (Cosgrove & Osborne, 1985; Osborne & Wittrock, 1983),

the interactive learning model (Biddulph & Osborne, 1984), and the 5Es instructional

model (Bybee, 1997).The generative model of learning (Cosgrove & Osborne, 1985)

describes how children learn and how to teach children. The model consists of four

phases, the preliminary, focus, challenge and application. The preliminary phase is
16















Through scientific literacy, a learner develops in-depth knowledge of science and
skills to undertake scientific investigations and derive conclusions. A learner should
be actively involved in the learning of science through conduct of experiments and
knowledge gained should be applied to solve related scientific problems. Science
teaching should not lead to content memorisation. Learners should be able read,

write and talk science (Yore & Treagust, 2006).

In science education, students are being brought up as scientifically literate
individuals and that is considered as one of the most important educational
objectives (Moss, Abrams & Robb, 2001).Moss, Abrams and Robb (2001) further

note that scientific literacy is linked to the understanding of the processes of scientific

inquiry and nature of science develops individuals who are
conscious consumers of scientific itive to social issues, participants
in decision making processes, anc science as a part of contemporary
culture (Hanuscin & Hian, 200¢ Akerson and Hanuscin (2007)

teachers’ beliefs about NoS influersgij#ferceptions, teaching practices and
students’ perceptions). Uﬁﬁ?éikgﬁgp@tqemﬁf%mucation (DoE, 2011c)
asserts that the underpinning(pjuloserhy Bk dddleral Science learning Area is to
promote scientific literacy through the development and application of scientific
knowledge and understanding and the appreciation of the relationships and

responsibilities between science, society and the environment.

Many nations around the world have called for reform in science education for more
than a decade, and shared some reform ideals (Van Driel, Beijaard & Verloop,
2001). Most such reform emphasizes social constructivist teaching approaches
(Garm & Karlsen, 2004). That is why Vygotsky mentions key features of
constructivist theory e.g. the importance of learners’ active engagement in learning,
leaners’ experiences, social and cultural contexts. The role of language in science is
very important. According to Simala (2001: 311) language makes it possible for us
to understand and make sense of the world of science by providing a cognitive
framework for concepts. It is through the use of such a framework that concepts are

interpreted and information exchanged. The Department of Education (2011c) notes
that:
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and interpret data, proposing answers, explanations and predictions and
communicating the results” (National Research Council, 1996:23). Scientific inquiry
derives its basis from inquiry-based education which is born out of a mixture of the
works of Jean Piaget, Lev Vygotsky and David Ausubel, within the philosophical
nature of learning and teaching known as constructivism (Liang & Gabel, 2005). The
constructivist approach emphasizes that phenomenology is constructed through
active thinking, the organization of the information and the integration of existing
knowledge. Teachers need specific inquiry-based science teaching competencies to
support and facilitate students’ learning (Kirschner, Schweller & Clark, 2006).

Teachers are supposed fo use inquiry-based science competencies through

experiments, problem solving and "=~ =~~~ I~~mers’ prior knowledge.

Inquiry instruction in science en » formulate their own questions,
devise ways to answer them llection and analysis and then
determine the reliability of the ki 'd (Ackerson & Donnelly, 2010).

Scientific inquiry involves students ‘Gj#”scientifically” through investigating,
understanding and conUlﬂﬁgg'igs W%P‘F&f%ﬁt@er’ 1996). Literature in
science education describes ffhiperrievein Bhdwdlirickased teaching and learning.
These are structured inquiry, guided inquiry and open inquiry (Afonso & Gilbert,
2010). '

Afonso and Gilbert (2010) describes structured inquiry as one that involves the
teacher engaging students in problem-solving activities and providing them with
procedures and materials to allow them to discover and generalize from data
collected. Learners are given a task to apply their critical thinking in order to solve a
problem. In the guided Inquiry approach, the teacher provides materials and
problems to be investigated while the students manipulate the materials and solve
the problem on their own (Hackling & Fairbrother, 1996).

Afonso and Gilbert (2010) as well as Hackling and Fairbrother (1996) note that in an
open inquiry approach, students formulate their own problems to investigate. This
means that students are able to come up with their problems and also solve them on
their own. This study sought to understand the approaches employed by teachers in

teaching NS meaningfully in rural contexts. The assumption was that science
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above researchers in that if the teacher lacks knowledge in the subject, he will be
compromised in instructional effectiveness. It is, therefore, important for educators to
educate themselves so that they can be able to work confidently. In South Africa
learners’ lack of interest in studying sciences is also common and one of the causes
is the poor way in which science is taught (Furié-Mas, Solbes & Furio-Gémez, 2008).
This could be caused by lack of proper teacher training (Furi6-Mas, Solbes, Furié-
Gdémez, 2008). Science teachers require proper training and professional support to

ensure effective teaching of the subject in a way that stimulates learners’ interests.

Research on prospective primary teachers has shown that there are differences

between emotions experienced by men and women when teaching physics and

chemistry (Brigido et al, 2013; Fer « Borrachero, 2013). Men express
more positive emotions towards 1 and chemistry than women, and
the latter express more negative e 2t al, 2010). A study carried out in
Australia by Ritchie et al (2013) fi 's own classroom experiences as

learners, together with their expect«Wjj#¥duce positive or negative emotional
states that condition th@ E?WEP% WWFL?F‘I"E’W {2005) argues that it is
necessary for teachers’ educdimptherovidg.tbettewith strong skills on dealing with
learners’ emotional needs. This enables teachers to handle the complex nature of
teaching (Costa, 2002; Extremera & Fernandez- Berrocal, 2006). Mearns and Cain
(2003) note that teachers who are able to deal with children’s emotional needs may

also be able to use strategies to cope with stressful situations in their classes.

With regard to science teaching, some science teachers feel poorly qualified to teach
science, considering their scientific knowledge to be insufficient (Perandones &
Castejon, 2007). They may believe that science subjects are difficult to teach and
may have a sense of insecurity in facilitating the learning of science (Perrenoud,
1996). Teachers with little confidence are sensitive to the anxiety associated with
failure because they view their teaching as an ongoing threat (Brigido et al, 2013).
Reddy (2006) also notes that a fundamental challenge to advancing science
education in South Africa is improving the quality of the science teachers being
produced, as well as developing in-service science teachers. On the whole, primary
educators lack the necessary confidence and knowledge of science (Fensham,
2008; Taylor & Vinjevod, 1999) and the anxiety or apathy towards science amongst

school teachers may be attributed to several key factors. It was vital for this study to
30













Research has shown a positive correlation between a teacher's academic
qualifications and student achievement (Betts, Zau & Rice, 2003; Wayne & Younger,
2003). A teacher with higher academic and professional qualifications potentially has
a greater influence on students’ achievement owing to his or her sound content
knowledge. Angrist and Lavy (2001) call for teachers to be trained in diverse
specialisations in order to teach effectively. Not any teacher who can teach science.
One should ideally have a degree in Science and an appropriate teaching
qualification in order to be adequately prepared to teach Science at junior secondary

school level.

Teacher quality in terms of level and nature of training, academic and professional

qualifications as well as teach impact their teaching. Berliner

(2005:207) has this comprehensiv >f good and successful teaching:
By good teaching we mea t taught accords with disciplinary
standards of adequacy and 1d the methods employed are age

appropriate, morally defensvndertaken with the intention of
enhancing the learner's compete with respect to content. By "successful

teaching" we meap th, the ;fgyng[aff@ﬂy #4gumes some reasonable and
acceptable level of pro@%@pr&v@%&&;ﬁ;@ézher is engaged in teaching.

From the above observation, the teacher’s content knowledge is important to ensure
effective teaching and learning and use of appropriate teaching and learning
approaches is vital. In a study that compared teaching abilities of trained and
untrained teachers on the same type of students in teaching Mathematics, Bressoux
(1996) found that training of teachers improved learners’ scores in Mathematics
significantly. This further shows the significance of having properly trained and

qualified teachers to teach specific subjects in schools.

2.5.1 Teachers’ Subject Matter Knowledge (SMK)

Kleickmann et al (2013) state that Pedagogical Content Knowledge (PCK) and
Content Knowledge (CK) are key components of teacher competence that affect
students’ progress. Content Knowledge is referred to by Ball, Thames and Phelps
(2008) as knowledge of the subject matter. In the teaching of science, this means
how knowledgeable the teacher is in Science as a subject. In order for one to teach
effectively, knowledge of the subject should be detailed. In showing the importance

of the teacher's deep understanding of the subject matter he or she teaches,
34





















project/results (Johnson & Johnson, 1999). The use of questions is also very
important in enhancing the learner’s interest in the classroom.

Learners find the questions and, project learning which is relevant to their lives and
their world or culture, interesting. The questions become anchors for tying together
all the new information that learners are learning, which results in the information
making more sense. For example, in the unit "What is the quality of Air in My
Community?", designed for seventh graders, the learners develop an understanding
of the factors that affect air quality with a focus on the particular nature of matter,
chemical and physical properties (Singer et al., 2000). Cooperative learning can

include a range of elements; one facet being the assignment of roles to each learner

within the group (Johnson & Johi 1son and Johnson (1994) further
state that if roles are not prope defined in group tasks, not all
learners will benefit from group w nerally enjoy taking on roles and
would work to achieve them, o yroperly assigned to them. The

teacher’s role in cooperative learning ‘QJJ#¥Mly that of a planner of learning tasks

and facilitator of active lﬁﬁWe.f'@q[t?aaieFE)ﬂprﬁﬁ‘bto monitor, observe and
assist in problem solving durifpgeehe/meriask epee-ended questions, praise and

encourage learners, provide extension ideas and activities, facilitate learner roles,
responsibility and self-reflection, and promote student learning of meta-cognitive and
social skills (Johnson & Johnson, 1994).

2.8 CAPS AND INDIGENOUS KNOWLEDGE SYSTEMS IN NS

The National Curriculum Statement was based on the notion of ‘science for all’, and
in keeping with the transforming socio-political environment, adopted a more
humanistic approach. This was enshrined in the school curriculum policy for Natural
Sciences as Learning Outcome 3, which promotes the teaching of indigenous
knowledge systems (IKS) in the science classroom (Naidoo, 2010:23). The current
policy document, the Curriculum and Assessment Policy Statement (CAPS) for
Natural Sciences, aims at ensuring that ‘learners acquire and apply knowiedge and
skills in ways that are meaningful to their own lives. In this regard, the curriculum
promotes the idea of grounding knowledge in local contexts’ (Department of Basic
Education (DBE), 2011c:3). The CAPS document underscores the following
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(some) technology are taught as separate subjects in school, the power of treating
the STEM subjects in an integrated fashion strengthens the understanding of each of
them. This is essential because technology and engineering are more likely to be
found in career academies than solely in academic high schools (Thornburg, 2009).
When students see (and understand) the interconnectedness of these four fields,
they may find themselves more motivated to explore the individual subjects in detail.
Hence the study sought to suggest how the implementation of NS curriculum be

enhanced to promote scientific literacy in learners.

2.9.1 Availability of Specialist Science Teachers

It is important to have specialis ers to ensure effective science
teaching in schools. Science Co :nting Education SCORE (2011)
uses ‘specialism’ to refer to the su gained by a teacher through their
degree qualifications and experiel :nds the use of teachers who are

subject specialists. Dudu (2013) and Wjjjj#¥hd Mji (2006) laments the problem of

lack of qualified science 'Eﬁilﬁré &ﬁr&ytbf\fpﬁfﬁmise Hence the study sought

to establish the teachers’ qq@@i@pﬁgﬂq, iRk apd experience in the teacher
preparedness in teaching and learning of NS. It was the purpose of this study to

establish the extent to which teachers teaching NS in selected rural junior secondary
schools were specialised in the subject areas. The importance of science requires
that appropriately qualified, specialised and experienced teachers teach the subject.

A number of recent studies have drawn attention to weak teacher content knowledge
(Stols, Olivier & Grayson, 2007; Taylor & Moyana, 2005). Although the evidence is
accumulating, it is less clear what can be done about teacher content knowledge. It
is true that there is something that needs to be done about content knowledge of
teachers because to master the subject one must be well versed in terms of the
content. It was important for this study to address the factors affecting the
implementation of the NS curriculum by considering at the availability and
preparedness of teachers in science teaching. Availébi|ity of teachers is dependent
on favourable working conditions and working environments (Gustafsson & Patel,
2008). The study focused on rural schools that are generally deprived in terms of

material and human resources.
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learners require different kinds of explicit instructional support and guidance to
understand and do scientific inquiry and to understand the body of scientific
knowledge. Asking questions during instruction is an effective strategy for assessing
students’ difficulties.

2.10.1 Parental support

Children of highly educated parents benefit more from education as their parents are
able to assist more in their learning. Such children can make more progress than
those who are not fully supported by their parents due to parental poor educational
backgrounds (Driessen, et al, 2002). Mahlobo (2003) and Leithwood (2010) observe
that parental involvement can & >rm of academic guidance and
provision of resources on sch s. Parents in this regard can

meaningfully complement school ¢

According to Henderson and Berla 'extent to which a family is able to
create a home environmmﬁ%}t W%ﬂs F&rff\q_lsati:@ most accurate predictor
of a student's achievement in Fgheehihin Bgepldhrihome environment should be
very supportive to learning. Henderson and Berla (1994) argue that parental
involvement in student learning has immense benefits to children. Students who are
supported at home tend to achieve more, regardless of ethnic or racial background,
socioeconomic status, or parents' education level. Children generally achieve better
grades, have regular attendance, and complete their homework if parental support is
strong. Supported children develop self-esteem, are more self-disciplined, show
higher aspirations and motivation towards school, and develop positive attitude
about school. Henderson and Berla (1994) argue that parental involvement also
benefits parent, they become more confident in their parenting and decision-making
skills. As parents gain more knowledge of child development, there is more use of
affection and positive reinforcement and less punishment on their children they also

get to have a better understanding of the teacher's job and school curriculum.

Educators benefit too when parents are involved in the learning of their children.
Henderson and Berla (1994) note that when schools have a high percentage of

involved parents in and out of schools, teachers and principals are more likely to
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experience higher morale. Teachers and principals often earn greater respect for
their profession from the parents. Consistent parental involvement leads to improved
communication and relations between parents, teachers, and administrators. The
school also benefits when parents play a role in the education of their children.
According to Henderson and Berla (1994), schools that actively involve parents and
the community tend to establish better reputations in the community. Schools also
experience better community support. School programs that encourage and involve
parents usually do well. The study sought, in part, to establish participants’ views on
what could be done to enhance the teaching and learning of NS in the promotion of

scientific literacy in learners.

2.10.2 Linking content to what le (now
It is important for teachers to pre vays that involve learners in the
learning process. Teachers can ctured materials to teach difficult

information / skills. It is also impor{NjjjjJ#€ss learners’ mastery of the content

and attainment of Iearnilgfﬁmﬁ\befl F?)W‘H%lik@m with helpful feedback

and further institutions, as rengleghdp Rrohueid dnastery. The concept is called
anchoring routine according to Chin (2001). It is a routine with the package of

instructional methods that teachers can use to help students connect new
information that is already familiar to them. The power is that it capitalizes on the fact
that all students regardless of their academic history have a rich set of background
experiences. It helps learners make connections between known and unknown
information. The researcher is of the view that linking content to what the learners
already know is practicing constructivism, as the researcher furnished it in the
theoretical work. Linking also helps to make the learners understand easily and

connect to their daily lives.

The Institute for Academic Access (IAA) (2001) is a collaborative partnership
between faculty and staff at the university of Kansas and University of Oregon. The
primary goal is to determine ways to improve educational outcomes and designing
instructional methods that take into account the learners’ unique characteristics and
the complex dynamics that are unique to high school curricular and schools. IAA

researchers’ works collaborate with teachers in order to link the content to what the
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CHAPTER THREE

RESEARCH DESIGN AND METHODOLOGY

3.1 INTRODUCTION

The previous chapter reviewed literature on the teaching and learning of Science
which informed the present study and identified gaps in literature which this study
seeks to bridge. The theoretical framework underpinning the study was also
discussed. This chapter describes and justifies aspects of the research methodology

employed in the study, the research processes that structured the study and explains

the logic behind the selected me iques. The chapter presents the
research paradigm, research app lesign, sampling procedure, data
collection instruments, data analy: tworthiness measures employed.
A restatement of the research que udy sought to answer will put the

research design and methodology intCW® e. The study sought to establish the

implementation of the Na’@jﬂﬁ;ﬁqgﬁswﬁqup‘@ 1 "F@) je@ior secondary schools in
Cofimvaba education district in diyedhastern Sape¢ gnwdnce of South Africa and was

guided by the following main and sub-research questions.

Main Research Question

How is the Natural Science curriculum implemented in selected rural junior

secondary schools in Cofimvaba education district?

Sub Research Questions

a) How prepared are the teachers in the teaching of Natural Science?

b) What are the teaching and learning methods employed in the teaching and
learning Natural Science?

C) What are the challenges encountered in the teaching and learning of the
Natural Science Curriculum?

d) How can the teaching and learning of the Natural Science curriculum be

enhanced to promote scientific literacy in learners?
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It is against the attempt to answer the above questions that the choice of research
paradigm, research approach and research design, population and sample well as
data collection instruments are explicitly discussed and justified in this chapter. The

next section discusses the research paradigm for the study.

3.2 RESEARCH PARADIGM

According to Taylor, Kermode and Roberts (2007), a paradigm is a broad view or
perspective of something. Weaver and Olson (2006) note that paradigms are
patterns of beliefs and practices that regulate inquiry within a discipline by providing

lenses, frames and processes through which investigation is accomplished. The

study used the interpretive paradi ciated more with methodological
approaches that provide an opp: oice, concerns and practices of
research participants to be hee Weaver & Olson, 2006). The
interpretive paradigm grew ol >sophy of Edmund Husserl’s

phenomenology and Wilhelm Dilthey" Sl 8ther German philosophers’ study of
interpretive understandin@_}:ﬂiqﬂ@mqtgn@ﬁcp (Mertedsn PE0S cited in Mackenzie &
Knipe, 2006). The study used tAig péartadightBecasse ft allows for the eliciting of the
views of educators and learners on factors affecting the teaching and learning of
Natural Science. Cole (2006) states that in the interpretive view, data in a study is
based on descriptive, explanatory, and contextual words of interviewees. Cohen,
Manion and Morison’s (2007) definition of the interpretive paradigm as an attempt to
understand individual interpretations of the world around them is therefore,
consistent with the study focus. The interpretive paradigm works directly with
experiences and understanding the theories that emerge as more information
becomes generated during the research process. The research sought to
understand the participants’ experiences regarding Natural science teaching and
learning in the classrooms in rural schools. Learners’ active involvement in the
lesson and their experiences were considered in the lesson observation. This
paradigm is characterised by a concern for the individual as it seeks to understand

the subjective world of human experience (Cohen, Manion & Morrison, 2007).

Interpretive research assumes that knowledge of reality is gained through social

constructions such as language, consciousness, shared meanings, documents, tools

67









qualitative research usually involves fieldwork where the researcher has to physically
visit the selected site and the research participants in order to conduct the interviews
in their natural settings (Johnson & Christensen, 2004). In this study, | personally
visited schools to interact with participants and collect data on the teaching and
learning of NS in selected rural schools.

3.3.1 Justification for a qualitative approach

As already stated, the study adopted a qualitative approach and as Maykut and
Morehouse (1994:46) state:

The data for qualitative inquiry is most often people’s words and actions and
thus requires methods tha” " archer to capture language and
behaviour. The most use iering these forms of data are
participant observation, i /s, group interviews, and the
collection of relevant docun
A qualitative approach was very in udy because the researcher after
building a holistic picture of the study =jjjj#"c analyse words from the interviews
and give detailed views Uﬁlﬁféf{%{iwaf P@tf[cltm involved close contact
between the researcher and M@@ﬁ@ip@pgx@@@éh@@ it allowed the researcher to
gain valuable insight into various issues around the implementation Natural Science
curriculum. | physically visited the selected sites and observed even the environment
they were working in. Using qualitative approach enabled me to gather rich
qualitative data from the participants’ narratives on different issues around the
teaching and learning of NS.

It was the purpose of the study to establish the implementation of the Natural
Science Curriculum from school principals, science educators and science learners’
points of view hence the need to embark on an investigation using methods such as
in-depth interviewing, and observation. As Flick (2002) states, a qualitative approach

was found useful in in bringing out richness and depth in an inquiry.
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3.4 RESEARCH DESIGN

A research design is a plan or blue print of how the conduct of the research will
proceed (Mouton, 2001). McMillan and Schumacher (2001) define design as the plan
for selecting the subjects, research sites, data collection method, data analysis
method and how data is presented to answer research questions. The study followed
a case study design. Gillham (2000) defines a case study as an investigation to
answer specific research questions which seek a range of evidences from the case

settings. Gerring (2004:241) points out that a case study is:

... an intensive study of a single unit for the purpose of understanding a larger
class of (similar) units.

The study was an in-depth investic “incipals, educators’ and learners’
views and experiences on the in the Natural Science curriculum.
Understanding views and experier ducators and learners in selected

schools provided insights into views .rences of educators and learners in

similar situations. Baxter U‘h‘i%l‘%%@ %W%f!'&ative studies provide the

means to study complex phemgmtwﬁhi@j‘&@i[ &pptexis. In the study, educators
and learners were studied in the rural school contexts in which they operated.

According to McMillan and Schumacher (2001), a case study examines a bounded
system or a case system or a case overtime, in detail, employing multiple sources of
data found in the setting. All the collected evidence is collated to arrive at the best
possible responses to the research question(s) which allows for a sharpened

understanding of phenomenon which may even inform future research.

Yin (2003) defines a case study as an empirical inquiry that investigates a
contemporary phenomenon within its real life context, especially when the
boundaries between phenomenon and context are not clearly defined. Yin (2003)
also argues that a case study approach is suitable for a study whose focus is to

answer the ‘how’ and ‘why’ questions; as was characteristic of this study.

The research design, however, must suit the nature of the research being
undertaken (Saunders, Lewis & Thornhill, 2003). Bogdan and Briklin (2003) also
note that a design in research is a plan on how to proceed with the research process

and serves to link between research questions and the implementation of the
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research. Most importantly, it shapes the ethical protocols within which the study is
done (Kasenga, 2007). My study followed a case study design because this design
enabled a systematic way to collect data and give a deeper understanding of how
Natural Science educators and learners saw and experienced the teaching and
learning of the subject. The design helped in answering the how, why and what
questions. | was able to get a detailed description on how educators implemented
the curriculum in their schools. | visited classrooms to observe the educators while
conducting the lessons in order to establish if all the skills expected and specified by
the policy documents were implemented in the lesson. Educators and learners were

studied in the rural contexts in which they operated.

3.4.1 Justification for a case st

Using a case study design was ¢ e for the study as it afforded the
researcher to understand the ex chers who implemented Natural
Science in their schools. | manag'in different perspectives during the
interview process and th@fﬁ’\\f@f’%% STdF&Yi“E PF rtc@ information concerning
the implementation of Natug) Pgigncen sorrgllbiae The case study was also
considered very important for the study as | was able to analyse the case in its
broader context, which is educators’ background in science and learners’
background in science.

3.5 POPULATION AND SAMPLING

Maree (2005) defines sampling as the process used to select a portion of the
population for the study. Delport, Strydom and Fouche (2005) define sampling as a
measurement drawn from a population in which the researcher is interested in. It
assists the researcher to explain the facet of the population. | employed purposive
sampling to select participants for this study. Purposive sampling is the selection of
information, rich cases for an in-depth study, using participants who are
knowledgeable about the phenomenon under investigation (McMillan & Schumacher,
2001). The sample of the study was three principals, three science teachers, and six
learners in each of the three selected rural schools. These were male and female

participants, without any gender bias.
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a water tap as a source of water. Despite all the challenges all the three research

sites had electricity.

3.5.2.1 School A

The school was established in 1976, in the Lukolweni location under the district of
Cofimvaba. The distance from town is forty five kilometres. The school belongs to
quintile 2. The school has nine teachers including the grade R teacher and one non-
academic staff member. General qualification of teachers was Senior Teachers
Diploma, Primary Teachers Diploma and Advanced Certificate in Education

Management. The total number of learners was one hundred and seventy two; the

grades were starting from grade There were nine learning areas
offered by the school and were; Maths, Natural Science, Social
Science, Life Orientation, Technc Mlanagement Sciences, Arts and
Culture. Computer was an extra arner’'s computer skill at an early

age and to motivate them. The numtyggjj¥srooms were ten, four is department

formal structure and SIXU'H?\%’ES? 'Ithaf.Tlllqr ?f learners per class was

nineteen to twenty learners. fihgeg wWews, 1D @RgEsiatiet rooms except the one for
computer laboratory and it was a classroom before it was converted to a computer

laboratory. The school used water tank as a source of water, they bought water to fill
in their tanks. The school had electricity. The school was located in an area had had
a combination of illiterate parents and learned parents and these were generally very

poor parents hence he school was deemed ‘a no fee-paying school'.

3.5.2.2 School B

The School was established round about 1925, it was a missionary school, at
Nyalasa location under Cofimvaba district. The distance from town to the school is
50 kilometres. The school belonged to quintile 2.The number of teachers was ten.
The general qualification for teachers was B.ED and STD. The number of learners
was one hundred and twenty one. The classes were starting from grade R to grade
nine. Learning areas offered were Xhosa, English, Maths, NS and Tech, life
orientation, geography, technology, social science, Arts and culture. There were
twelve classrooms. Number of learners per class was ranging between fifteen and

twenty learners. There were no specialist rooms in the school, and they used tap as
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3.5.3.8 Science Educator School C

The male science educator joined service in 1996, having trained at a college of
education specialising in Maths and Science. He held a Senior Primary Teachers
Diploma, and had 17 years’ experience as a teacher. The professional development
courses he attended were those of CAPS and Natural science workshops. He

however, had no skills in computer literacy.

3.5.3.9 Science Learners School C

There were two boys and four girls whose average age range was 15 and 16.

3.6 DATA COLLECTION INSTR

According to Mouton (2001:104) d rred by a variety of data collection
techniques. In this study, | asked 1s, listened, analysed, and asked
more probing questions to get to dee'bf the conversation. Phenomena will

be viewed in its entiret'(,ﬂ wisgﬁ.gy lr%f‘ft iﬁ?fée my assumptions and

limitations upon emerging dtsy b gariadraed ipdiddual interviews with school
principals and science teachers and focus group discussions with science learners

as well as observation of science lessons.

According to Shneiderman and Plaisant (2005) interviews can be very productive
since the interviewer can pursue specific issues of concern that may lead to
focussed and constructive suggestions. The main advantages of the interview
method of data collection are that direct contact with the users often leads to
specific, constructive suggestions, they are good at obtaining detailed information
and allow for few participants to gather rich and detailed data (Shneiderman &
Plaisant, 2005). | worked directly in contact with participants using different
instruments for data collection. Instruments that were used were individual

interviews, focus group interviews and observations.

3.6.1 Semi-structured individual Interviews

This research used a semi-structured interview schedule to conduct individual

interviews. The semi-structured interview is a less structured type of interview where
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the interviewer enters into the session with a plan to explore a specific topic and ask
specific open-ended questions (Patton, 2002). The topics and questions are
structured in an interview guide. However, the interview does not have to follow the
themes or questions in the set order, and can change the wording and seque}nce of
any question listed in the interview guide (Johnson & Christensen, 2004). The guide
ensured the interview was systematic and comprehensive because of the pre-
determination of the issues to be explored (Patton, 2002). | used both open and
closed questions. The semi structured interviews were advantageous for my study
as they allowed the participants to express themselves freely on issues regarding

implementation of the NS curriculum in rural junior secondary schools.

3.6.1.1 Strengths of individual i

According to Shneiderman and F terviews can be very productive
since the interviewer can pursu s of concern that may lead to
focussed and constructive suggestio™ggjj®erman and Plaisant (2005) say that

direct contact with the usM@@WWP@fﬁrﬂgﬂx@trucﬁve suggestions and
that interviews are good at oﬁs@y’p/g dafailed wffermertion and few participants are

needed to gather rich and detailed data. Kvale (1996) observes that in interviews,
there is personal interaction with the respondent, which means that rapport can be
developed with the interviewee and the respondent may feel more relaxed and
candid. They further say using of probes, interviews can shed light on the details of a
particular response and interviews can be conducted in a variety of locations and
times.

3.6.1.2 Weaknesses of individual interviews and ways to overcome the
weaknesses

According to Kvale (1996) interviews have some disadvantages. They are time
consuming in terms of scheduling the interview, conducting the interview and
inputting notes for analysis as all this takes time. In interviews error or bias may be
caused by factors such as tone of voice, the way a question may be rephrased
voices an opinion, inadequate appearance of the interviews may lead to errors and
bias. They are also costly in terms of the amount of time required to train, schedules,
conduct, input data and analyze.
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Despite the challenges of the costs and distance of the research site, | managed to
overcome the weaknesses. In terms of the distance | used my own transport to make
it easy for me to get to the places in time. | asked the participants to sign the consent
form the same day | was éollecting data, | didn’t use the separate day for that. | used
the interview schedules which were separate because they were meant for
principals, teachers and learners. The interview schedule for principals is on
appendix A and the interview schedule for educators is on appendix B. Appendices
C and D show the interview schedule for learners. The schedules had similar guiding
research questions with different interview questions. A voice recorder was used. |
stored each interviewee’s responses in their separate folder so that it might not
confuse the researcher when an~"~=~ -“~*~ ' ~omplemented the recording with

notes where necessary.

3.6.2 Focus Group interviews

A focus group is a form of interview GJJ#% which consists of a small group of

people, usually between gﬁﬂ}%f\ﬁ%}n ﬂum Vﬂrﬁf@ brought together by a
trained “moderator” (the resedisherhée SxiiieeAttitedes and perceptions, feelings

and ideas about a topic. It can lead to insights that might not otherwise have come to
light through the one-to-one conventional interview. Different techniques can be used
in conducting focus group interviews. There are three types of qualitative interviews
as discussed by Patton (2002): the informal conversational interview, the
standardized open-ended interview, and the interview guide approach. The
researcher used an interview guide approach and learners in the group were asked
to reflect on their learning experiences of Natural Science in the school. The
interviews were conducted in English and Xhosa. The English and IsiXhosa versions

of the interview guide are shown in appendices C and D respectively.

A focus group interview is less structured because of the difficulty in bringing
structure in a group. However, rich data can emerge through interaction within the
group, for example, sensitive issues that could have been missed in individual
interviews, may be revealed. This type of interview is conducted after a series of
individual interviews, to further explore the general nature of the comments from
different individuals (Shneiderman & Plaisant, 2005). Maughan (2003) recommends

the membership of an ideal focus group to range from six to twelve subjects. Focus
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observation guide shown in Appendix E, to see how teachers and learners got
involved in science teaching and learning. Focus of observation was on skills taught

and how students were involved in learning of science.

Observation is a way of gathering data by watching behaviour, events, or noting
physical characteristics in their natural setting (Cohen, Manion & Morrison, 2007).
Cohen, Manion and Morrison (2007) note that observation involves gathering live
data from live situations and this is what the researcher did. | observed the lessons
using an observation guide marking the information that is supposed to be in the
lesson and noting down the content gap if needed and motivation words when
necessary. The reason for obser#~= w~e t-i~~qulate some of the findings from

educators and principals by witnes aching and learning scenarios.

3.6.3.1 Strengths of observatior

De Walt and De Walt (2002) say Wgjjjj;%ations improve the quality of data

collection and interpret{m ?éf‘ iatsylta? ;tber dH%ﬁ%nent of new research
questions or hypothesis. The ESGartRer $EES tod, @hservations as an approach that

is straight forward because one will be able to see the skills that need to be

implemented.

3.6.3.2 Weaknesses of observation and ways to overcome weaknesses

De Walt and De Walt (2002) share the weaknesses of observations by saying the
researcher must understand that his/her gender, sexuality, ethnicity, class and
theoretical approach may affect observations, analysis and interpretations. Cohen,
Manion and Morrison (2007) mention other things that may affect whether the
researcher is accepted in the community, including one’s appearance, ethnicity, age,
gender and class. Another factor they said it may inhibit one’s acceptance relates to
what they call the structural characteristics — that is those mores that exists in the
community regarding interaction and behaviour. Some of the reasons that the
researcher may not be accepted are lack of trust, the community discomfort with
having an outsider there, potential danger to either the community or the researcher
and the community’s lack of funds to further support the researcher in the research.

They continue by saying changing from one language to another that is not
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3.8.1 Content Analysis

Content analysis was utilised to analyse the study data. In case study research, Yin
(2003) discusses the need for searching the data for “patterns” which may explain or
identify causal links in the data base. In the process, the researcher concentrates on
the whole data first, then attempts to take it apart and re-construct it more
meaningfully. Categorisation helps the researcher to make comparisons and
contrasts between patterns, to reflect on certain patterns and complex threads of the
data and make sense of them.

Audio-taped interviews were transcribed and | coded and categorised data to enable

thematic analysis. Data were coc the predetermined themes from
literature. New themes that emerg riews were coded separately and
then merged into a bigger syst: )annon, 2005). Data were then
analyzed according to the then :d. Data reduction and coding

techniques were used with the aim U focusing, simplifying, abstracting,

and transforming the dit?n\@é%lﬁ ?CBT?‘E)SI'I{"PI‘HF creation of tables and
matrices of categories, narrafiyg;deptb qHoRHYY ARG tabulating the frequency of
different issues were used in displaying data.

.I considered Smith’s (2007) advice that a good analysis is one which balances
phenomenological description with insightful interpretation, and which anchors these
interpretations in the participants' accounts. In order to achieve this, the interviews
were recorded with the respondents’ permission. The first task was to transcribe
each interview. Frankham (2005) asserts that it is a good idea to try to transcribe
every word of a taped interview because the researcher will not know what is
relevant until he/she will analyze the data and write it down. After each interview the
researcher listened to the recordings and transcribed them verbatim in order to allow

for the voices of the research participants (Groenewald et al 2004).
Creswell (2008) identifies eight steps to be followed when analysing the data

namely:

e Reading of transcripts to get a sense of the whole ideas coming to mind
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oriented criteria and felt that their criteria better reflected the underlying assumptions
involved in qualitative research.

3.9.1 What is data trustworthiness in a qualitative study?

When humans are the subjects of social research, as in this study, it is very
important to assure them of trustworthiness (Leedy & Ormrod 2013; Meyers-Daub
2003). Cohen, Manion and Morrison (2007) however argue that validity is an
important criterion for effective research and that invalid research is worthless. They
claim that qualitative data validity must be addressed through the honesty, depth,
richness and scope of the data gathered, the participants approached, the extent of
triangulation and the objectivity of-

Guba and Lincoln (1985) propos namely credibility, transferability,
dependability and confirmability be addressed by qualitative
researchers wishing to present a congjjjjj€ase that their work is academically

sound. They explicitly ﬁﬂ% u@?ﬁ? ff ‘ﬂr[aﬁfﬁjfé/e to more traditional
quantitatively-oriented criteria e éeh dhat their eileriedetter reflected the underlying

assumptions involved in qualitative research. Below is a detailed discussion of how

the criteria were applied in the study in order to enhance the trustworthiness.

3.9.2 Credibility

Smith (2007) emphasises the truth-value of qualitative research and list a number of
means to achieve this, which have all been employed in this study. Firstly, the
phenomenological research design contributed toward truth. | spent extensive time
on data gathering and analysis. | engaged with the data and spent considerable time
analyzing it. Yin (2003) argues that qualitative methodology lacks sufficient precision,
objectivity, and rigour. Therefore in order to get authentic answers | met the
participants directly. Engagement with credibility issues such as cross-validation or
triangulation is very important as it is likely to increase the reader's confidence
(Smith, 2007). However, in a phenomenological study like this one, the respondent’s

“voice” is primary; therefore no triangulation will be needed (Leedy & Ormrod, 2013).
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Merriam (1998) suggests that reliability in this type of research should be determined
by whether the results are consistent with the data collected. The following
techniques are provided to achieve this, explaining the assumptions and theory
behind the study and explaining the use of multiple methods of data collection and
analysis (triangulation), and how data was collected for an audit trail if necessary.
According to Seale (1999), dependability can be achieved through auditing which
consists of the researcher's documentation of data methods and decision made
during a thesis as well as its end products. Auditing for dependability requires that
the data and descriptions of the research should be elaborate and rich. It may also
be enhanced by altering the research design as new findings emerge during data
collection. | explained in detail hov- ~~*~ **~~~ ~~""~sted to make sure that the results

are consistent.

3.9.5 Confirmability

The concept of confirmability is the (wiijjj#fhvestigator's comparable concern to
objectivity (Shenton 2004& ﬁ v@g.l@ ffj;nﬁ [cmﬁawaf‘%the degree to which the
results could be confirmed or Fgijebeented By @ilierscespecially the respondents of
the study. Steps were taken to ensure that the researcher’s predispositions do not
influence the data or the interpretation. Seale (1999) argues that auditing could also
be used to establish conformability in which the researcher makes the provision of a
methodological self-critical account of how the research was done. In order to make
auditing possible by the researchers, it is a good idea that the researcher archives all
collected data in a well-organised, retrievable form so that it can be made available
to them if the findings are challenged. | organised the data in a chronological order

so that it would be easily accessibly when needed.

Trustworthiness addresses issues of credibility, transferability, dependability and
confirmability (Shenton, 2004). To address the issues of data trustworthiness, |
employed measures such as;
o Member checks of interview transcripts
Participants were allowed to read interview transcripts after the interviews in
order to comment and correct on any views tha‘t were not captured properly.

¢ Multiple sources of data collection
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the strand.

e Some strands are familiar others not
easy because they are taken from
geography.

» Not confident in teaching some topics
which they said were difficult

4.2.1.1 Teacher availability and training

On the preparedness of educators to teach Natural Science, the participants in the
three participating schools indicated numerous views related to availability of

educators, nature of their training, interpretation of curriculum documents,

professional development and d 1cial support. On availability of
educators in the teaching and lea principals revealed that teachers
were available. On being probe llification and training, principals
revealed that the teachers were ti 'y were not necessarily trained in

teaching NS. PSA stated that, “All *GY®y is that the educators are trained
teachers but we do not h@yﬂmﬁf@p@mqqape such.” This view of lack
was further revealed by the educptone thenissb@iée/BEA indicated that she had had
trained at a college of Education, areas of specialisation is Xhosa, English, Physical
Science and Maths. Firstly, these were too many subjects for one to major in and on
being asked if during training there was much of content expertise in Science, the
educator could not confirm that. The observation that none of the participating
teachers held a degree in Science or Science education further confirmed that were
not science specialist. However, learners indicated that their educators were
knowledgeable in science. Learners’ judgement of teachers is understandable at

such a young age as they may be impressionistic about the educators’ expertise.

On the interpretation of curriculum documents, the principals revealed that the policy
documents were guiding the teachers in the teaching and learning of Natural
Science. PSB indicated that, “Policy documents are available they serve as the bible
for educators, hence they have been trained. They use these documents in
implementing the curriculum.” The educators also confirmed that with policy
documents available there was some guide to the way they taught NS as SEB said,

“CAPS documents inform the policies, they have things like specific aims. | am clear
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about them and it is easy to read and interpret.” The principals and educators
confirmed that curriculum documents were available and that educators were able to

interpret them to ensure meaningful teaching and learning of NS.

4.2.1.2 Professional development and support for educators in NS teaching

In terms of Professional development of Science educators, the participants
indicated that educators were developed by the department of education and non-
governmental bodies. PSB stated that, “Teachers attended workshops for Natural
science by the Department of Education and also by the NGOs.” The educators also

indicated that they attended workshop and SEC said, “/ attended the professional

development courses for Math: that were offered by a non-
governmental organisation called . a project for Maths and Science.”
However, participants could not gi ils of the frequency and nature of
workshops as well as issues tack 5 and how they assisted them. It

was clear that some workshops werSqgj?mostly on teaching approaches but

these were not regularlwli\% qu)fhlpﬁizfﬁg Elone of the participants

indicated that they were proﬁsgigmﬁ:j}y fleNelafilahdbemselves by studying for a
degree in science or science education. Given the fact that all the educators had

started teaching between 1993 and 1996, it showed that nothing had been done to

improve their pedagogical and content expertise.

On support offered to NS teachers, participants revealed that district and provincial
officials often visited schools for supervision and ensuring compliance with set
regulations. PSA said, “District is the representative of the provincial support; they
come with the face of provincial support. They do school visit, school readiness, and
quarterly visits. They support by doing follow ups checking what has been done in
the last term” and SEB also said, “Officials come mostly at the beginning and at the
end of the term to check on what we will be doing.” On being probed if there were
visits by Science subject advisors meant to support NS teachers, participants

indicated that visits were mostly of a general nature.
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4.2.1.3 Natural science content

On Natural Science content participants indicated that educators had the required
content to teach NS. PSB said, “/ can say educators are comfortable with the content
fo teach NS and they are also assisted by textbooks and the CAPS documents” and
SEB said, ‘/ am familiar with content, common topics are plant and animal cells,
periodic table, (formation of compounds). The content is derived from policy
document CAPS as a guide. | use different textbooks to add up to the lesson plan. |
am not a Science expert because Science involves four strands, which | am not
familiar with the fourth one Earth and beyond. | need some help in Earth and
beyond.” There was a general indication that teachers were comfortable with NS

content and this confidence was : the lessons that were observed.
Learners also confirmed this as Sl eacher is an expert, because she
makes it a point that she explains nd clearly.” Of concern, however,
is the confession by one educator iliar wifh the NS strand Earth and

Beyond. This could show that some "iad problems with content of certain

sections of the curriculunmt{}'@ mﬁnafaﬁtmaﬁlﬁlicén the way learners were
taught as the educator is supppeRfbif bR A0 EXpelidndee subject.

4.2.1.4 Main findings on Educators’ preparedness in the teaching and learning
of Natural Science

The study established that educators were available and qualified to teach but were
not NS specialists as none of the teachers possessed a junior degreé in science or
science education. Whilst educators attended workshops related to the new CAPS
curriculum, there were no coordinated and regular professional development
programmes for science teachers, in terms of enriching science content or
pedagogical expertise. Despite many years of teaching experience, none of the
educators had professionally developed themselves by acquiring academic or
professional degrees in science or science education. Educators relied on
workshops attended and curriculum documents available to interpret the new CAPS
NS curriculum. There were still some topics in the interpretation of the NS CAPS
curriculum educators required assistance in. District officials visited schools for
general routine visits for supervision but there were few workshops targeting science

educators.
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Other challenges in the teaching e Absence of learmners due to
and learning of NS environmental factors.

Negative attitude of learners
Overcrowded classes.

Indiscipline of learners.

Measures to address challenges Ordered the resources since the DoE

this year forwarded the catalogue to
do so.

e DoE must build schools; there are not
enough space due to the
overcrowded classes.

e Trying to involve parents of the
learners, community to help.

¢ Involve learners in sport activities.

e Using extra mural activities to help

ars

4.2.3.1 Resources in NS teachin

On the issue of resources in the teacM#arning of NS, participants raised that
lack of resources was a hafigRge f@gt?ir@frfﬂdm fpagT and meaningful teaching
of the subject. Lack of propet infestencinré. seelt as classrooms, laboratories and
libraries negatively affected teaching and learning. PSA said, “Resources are not
available. We do not have a science laboratory in which to carry out the teaching and
learning of science.” The issue of laboratories was raised educators who further
stated that there was no enough classroom space as SEB said, “We don’t have a lab
and our classrooms are too crowded with learners and this affects our teaching.”
Learners also confirmed infrastructural challenges as SLC said, “In this school we do
not enough classrooms, we do not have a library and we do not have computers.”
This lack of basic and required infrastructure showed serious challenges affecting

the teaching and learning of NS in rural schools.

Participants also indicated the severe presence of material resources such as
adequate NS textbooks, apparatus, chemicals and other equipment. PSB said, “We
do not have adequate materials such as apparatus and science kits. Children learn
science without ever fouching a microscope.” The same views were shared by
educators as SEC said, “The texfs books that we have are very few and they are not

in line with the new CAPS curriculum requirements.” SLA also raised the same point
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by saying that, “We do not have good and enough text books.” Teaching and
learning of NS becomes a real challenge in a situation where basic requirements
such as textbooks, science apparatus and equipment are not available.

4.2.3.2 Learners’ background and science learning

On how learners’ background affected their learning of science, participants in some
ways found science concepts difficult due to lack of exposure. PSC said, “That is a
challenging on the fact that we are in these Bundus (bushes), background negatively
affects in a huge way. Most of the things taught at school are foreign fo learners as

they would have not seen or experienced them.” Educators also had similar views as

SEA also said, ‘It affects them i ome live with grannies who are
uneducated. Sometimes you teact 's not in their community, they do
not have any idea about, it gives 1ers also confirmed that some of
the concepts learnt in NS were un. s SLA said, “We are interested in

things that are happening generallu but we experience challenges in

science concepts we (Uffﬂ %’Pfﬁ‘%fFB Y %refore, clear from the

participants’ insights that Ieamb@egﬁn@plint@t@demchallenges in understanding
some NS concepts because of the rural and disadvantaged backgrounds.

4.2.3.3 English as medium of instruction/ the language of science

Participants also indicated that the use of English as a medium of instruction was a
challenge in NS teaching and learning. Learners were English second language
speakers who had problems in communicating in English and this was worsened by
having to deal with a complex scientific language. PSB said, “Learners find it difficult
fo speak and understand English because this school is in a remote rural area and
English is never used in this area. Teachers have to resort to code switching when
teaching.” The researcher experienced educators code-switching in all the observed
lessons. In a lesson in school A the educator was explaining solution formation of
solutions by mixing solutes and solvents and would code-switch in an attempt to
make learners understand the concepts solute, solvent and solution. In asking
questions, educators often translated questions into IsiXhosa and one of the
educators encouraged learners to respond in their mother tongue as they were not

comfortable responding in English. The researcher also observed learners speaking
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to one another in their mother tongue as they worked on group tasks given.
Educators confirmed challenges in the use of English as a language of instruction
and SEC had this to say, “There are science terminologies that are very difficult for
learners to understand and this becomes a source of learning barrier. The solution is
fo code switch.” Learners also revealed that their desire to learn NS was negatively
affected by their failure to understand some of the concepts as they were taught in
English. SLC said, “Yes use of English at times makes us fail to understand what will
be taught but luckily our teacher always explains in Xhosa to make us understand.”
Use of English as a language of instruction together with science terminologies were

revealed to be real challenges affecting the teaching and learning of NS.

4.2.3.4 Time allocated to NS les:.

Regarding time allocated to NS le ts revealed that the time was not
enough to cover all aspects of tl said, “Time has always been a
challenge; NS is so wide, there are s to be covered and a lot to do on
each topic. Time is very I{Tﬁfv@fﬁfyw%rfvfpd?fﬂélﬁy cannot finish the things
because of time constraints. Tﬁ@@:mgqtqrs Blecrthaied the same viewpoint as SEC
said, “No the time it is not adequate, there is more work in a term. The work is more
and time is limited.” Similarly, the learners also felt time was not enough as SLB
said, “Time is not enough because sometimes we will be learning a difficult topic and
the teacher does not spend much time on it because there are other topics to be
covered.” Participants showed that inadequacy of time negatively affected the

teaching and learning of NS.

4.2.3.5 Other challenges in the teaching and learning of NS

Participants also raised some other challenges in the teaching and learning of NS
such as learner absenteeism, learners’ negative attitudes towards school and learner
indiscipline. PSC said that, “School aftendance by most learners is very irregular and
with frequent absenteeism some learners are always behind with their work.” SEA
also said, “Most of the learners here do not take their lesson seriously. If you give
them work to do, some of them do not do it. It's an issue of wrong attitudes.” SEC
also said, “Some of the learners run away from school and some have no respect for

educators. We are not allowed to beat them, we just have no solution to such
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must check their work on daily bases and motivate them. They must offer assistance
when needed.” Similarly, SEA said, “In order to help the learners, if the parent is
unable to assist the learner, he or she can ask other parents who are literate” and
SEB also said, “They must check learners’ books, do follow ups and visit the school.”
On the learners’ side, SLB said, “Parenfs must make sure that we get time for
studying, and they must assist us in tasks given to school.” Participants were of the
view that parents and guardians needed to take more interest in the learning of their
children by monitoring and supporting their work as well as working closely with
educators.

4.2.4.5 Role to be played by lear—--~

Learners were also considered to 1y in enhancing the teaching and
learning of NS. PSC said “Learnei )ir work seriously. No matter how
serious we are if the learners thei serious, learning will not produce

results.” On the same issue, SEC saVjjjjjfers could come to school every day

and do tasks on time, thotgﬂizeéf@if?%fﬂpblfﬁﬁgf@lst stop. They should do

their own reading and practig®gewhéiof iUst dellesbethe teacher.” Learners also
shared the same views as SLA said, “We need to study hard, read our books and
ask our teachers where we do not understand. We must also be serious in doing
research and not give excuses in class.” From the participants’ views, it was shown
that learners have a key role in enhancing the learning of NS by being actively

involved in the learning of NS.

4.2.4.6 Main findings on how the implementation of the Natural Science
curriculum could be enhanced to promote scientific literacy in learners

The study also looked at how the NS curriculum can be enhanced to promote
scientific literacy in learners. The participants indicated that school administrators
and governors needs to play a role, to ensure the provi'sion of laboratories and all
other required material resources necessary for the meaningful teaching and
learning of NS.

The participants also concurred that the DoE had a role to play to assist in the

provision of specialist teachers as well as professional development and support of
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professional qualifications may contribute greatly to learners’ academic achievement.
One way for this is the understanding that such a teacher will have great content for
the subject taught. Similarly, Angrist and Lavy (2001) are of the view that teachers
should be trained in order to teach effectively and they should be specialists in the
subject that they teach. In science teaching, it is not any teacher who can teach
science. One should ideally have a degree in Science and an appropriate teaching
qualification in order to be adequately prepared to teach Science at junior secondary
school level.

According to Shulman (1992) teachers should have absolute understanding of the
content of their subjects. The teacher, therefore, should be an expert in the subject

that he or she teaches. Schmidt ay that in order for teachers to
develop a thorough knowledge of there is a need to include in the
teacher training curriculum, rigorot g subject matter courses. Such a
curriculum would ensure teacher stery of subject content. Where

educators are not adequately prepauf#%8ch any subject as specialists, the
implementation of the cur[ij,ﬂlivéiggﬂgpr@flifeéip H‘?{ff'@ give a solid foundation
to Natural Science, three spediigyatherin/Natral Sniemces and Technology module
are emphasised by the Department of Basic Education (2011b) Senior Phase and
the researcher observed that while she was observing the lesson plans during data
collection, however other teachers still have a challenge in understanding the policy

document.

The study also established that educators’ lack of preparedness in teaching NS
resulted in problems with having the appropriate subject matter content. The
researchers’ view is that when the teacher is prepared, he or she should know
science very well in order to implement it effectively. If the teacher lacks Science
content or is not confident in teaching content, learning will be negatively affected.
The researcher is of the view that when the teacher is prepared he or she must give
the quality to learners. Lin et al (2010) underscore the importance of high quality
teachers to ensure proper and meaningful teaching and learning.

The researcher is of the view that when the teacher is prepared to teach NS, he/she
must know and understand the subject matter. Kleickmann et al (2013) state that

pedagogical content knowledge (PCK) and content knowledge (CK) are key
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components of teacher competence that affect student progress. Content knowledge
is referred to by Ball, Thames and Phelps (2008) as knowledge of the subject matter.
In the teaching of Science this means how knowledgeable the teacher is in Science
as a subject. In order for one to teach effectively, knowledge of the subject should be
detailed. The teacher, therefore, should be an expert in the subject that he or she

teaches.

Another finding was that teachers made use of policy documents to guide their
teaching. The CAPS document specified the need to use the policy document in
order to teach the learners effectively. It emerged from the study that teachers used

policy documents to guide them when implementing the curriculum. Although they

used the policy documents, some out them, and needed the district
officials to unpack them. Accordir nent of Basic Education (2011c)
the teaching and learning of NS out in the policy document from
suggested content areas, aims o be achieved, time allocation,

teaching and learning methods as weiijjjJ®8essment techniques. However, the

educator should be in a ﬁ[giliw if-{git@yp@f tMngqcéments correctly in order
to ensure effective implementdfiog effftbe MSroxretielaoe

The study showed that educators did not get adequate district support from the
Department officials for their improvement as science educators. There were general
visits by district officials with very little of workshops for science teachers. The
previous studies indicate that teachers are provided with assistance on a school-
wide basis as well as in regular classrooms (Department of Education, 2005;
Department of Basic Education (2011a). The DoE officials should play a larger role
in promoting the teaching and learning of NS.The provincial curriculum year planner
(2014) specifies the curriculum support that will be given to the schools. It mentions
the priorities about teacher development and motivational programmes identify
teacher content gaps, teacher support programmes, e-learning software and
integration into subjects, functionality of curriculum structures, teacher workshops to
support MTBBE
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4.3.2 Methods employed in the teaching and learning of Natural Science.

The study found that teachers were aware of different teaching and learning
approaches but mostly employed the telling method. Educator participants admitted
to using the text book method, group work, experiments, and investigations, and to
not using other methods due to lack of resources. However, one educator admitted
that he needed professional development in approaches and the focus group
interview with learners indicated that they could benefit from a change in teachers’
approaches. Prior studies indicate that National Science Education Standards
(National Research Council, 1996) claims that an understanding of the nature of

scientific inquiry is an important goal of science education. The same issue is raised

by Dudu (2014) who points out th ches in science enable teachers’
to be creative and enrich studentt arstanding science concepts and
processes. Dudu (2013) further 2 importance of employing the
appropriate teaching methods in ¢ develop scientific literacy among

learners by engaging learners in Sjjjfquiry for them to develop broad
knowledge and understm ‘if itts Qﬂ’cﬁﬁﬁ H%ﬂ'@ture of science. Other
teaching methods like Didactigisfeshisesnnemeienconstraints which involve rote
learning, learning by note taking, and potential boredom as the approach limits
student participation and reflection (Walkin, 2000). Similarly, Afonso and Gilbert
(2010) advocate the use of pedagogical approaches that engage learners in critical
thinking as well as application of scientific concepts. The researcher is of the view
that using different approaches when teaching NS, it enhances the teaching and
learning of science

The principal participants also revealed that educators used different teaching and
learning approaches in their classes, like investigations, learner centred approach,
student involvement. The teachers used mostly the textbook, group work learner
centred approach, investigations, experiments. The data showed that both the
principals and teachers agreed about the approaches used. Teachers, however,
experienced challenges in terms of experiments as they lacked resources in their
schools. The approach they mostly used was the telling method. Many traditional
lecturers continue to use the lecture as a means of teaching, especially when the
subject is new to the majority of students or if the students are teacher dependent,

anxious or disorganised as learners (Walkin, 2000). Muwanga-Zake (1998) also
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There seems to be an overlap between Geography and Natural Sciences, this
might cause confusion for learners, when dealing with either of the subjects. The
four knowledge areas are clearly listed; this is a good guide for the teacher since
it assists the teacher in knowing what the expected outcomes.

In addition the Policy document mentioned above highlighted that in terms of time
allocation the document cite about the sufficient time that has been provided for
teaching, assessment and projects; the content is brief and might need the teacher
to be creative in expanding on the content to make sure that learners have a three
dimensional understanding of the content, fortunately enough time will be available

for such since the content is rather manageable.

The Department of Basic Educat mentioned the general strength

about NS such as a good flexible de is helpful for the teacher; the
flexibility of the guide allows for t| creative in teaching the content
and also because of the manage: for individual student attention in
schools where student numbers arc SWg#E researcher is of the view that the
time factor is a challenge E}fﬁ@l@g@qﬂsp O F9¥qcEf prd it raises concern as it is

not easy to come with the golgttth bemabse todemends on the Department of
Education.

4.3.4 How the implementation of the Natural Science curriculum could be
enhanced to promote scientific literacy in learners.

From the study it emerged that the schools needed to make sure that necessary
resources were available. The respondents indicated that there were roles that
needed to be played by the schools. Three was need for laboratories to ensure
proper teaching of NS. The National Science education standards (National
Research Council [NRC] 1996) and other science education literature Bybee (2000);
Lunetta (1998) emphasizes the importance of rethinking the role and practice of
laboratory work in science teaching. The National Science Education Standards
(National Research Council, NRC 1996) also indicates the importance of engaging
learners in describing and in using observational evidence and current scientific
knowledge to construct and evaluate alternative explanations” based on evidence
and logical argument”. Orji (2006) found strong relationship between teachers’ know-

how and students’ achievement. He further found that library materials and science
118















content or pedagogical expertise. Despite many years of experience, none of the
educators had professionally developed themselves by acquiring academic or
professional degrees in science or science education. Educators showed that they
were able to interpret the new CAPS NS curriculum because of workshops attended
and curriculum documents available. Concerns were still raised on challenges
regarding interpreting the NS CAPS curriculum document, which educators stated
that they still required assistance in. There were, however, some topics in the new
curriculum that they were not confident in teaching. District officials visited schools
for general routine visits for supervision but there few workshops targeting science

educators.

5.3.2 Sub-research question 2

It was established from the parti at educators were aware of the
different teaching and learning a ators also attempted to involve
learners in the learning of different ‘U using learner centred approaches
and this was confirmed Uﬁﬁ @f@ﬁ‘? @fnpélﬁsﬂ@fvgver, because of lack of
resources, educators did not aj‘w@gmwoiypm@mwﬁé@ learning and would resort to
the telling method. Approaches such as group work and experiments were
employed. Educators also attempted to link NS concepts to what the learners
already knew.

5.3.3 Sub-research question 3

It emerged from the participants’ responses that there were challenges of resources
in schools and this impacted negatively on the teaching and learning of science. The
realisation that schools did not have laboratories, science equipment and adequate
textbooks points to serious problems in effective science curriculum implementation.
Another key finding of this study was that learners’ background and the use of
English as LoLT also negatively affected the teaching and learning of science. Lack
of parental support was also another challenge. It also emerged from the study that
time allocation for NS was not enough to cater for all the theoretical and practical
work involved. Some challenges related to learner absenteeism as well as lack of
cooperation with teachers.
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APPENDIX A: PRINCIPALS’ INTERVIEW SCHEDULE

INDIVIDUAL INTERVIEWS WITH SCHOOL PRINCIPALS

STUDY GUIDING
RESEARCH QUESTIONS

INTERVIEW QUESTIONS

How are the teachers
prepared in the teaching and
learning of Natural Science?

How available and qualified are the science
teachers in the school?

Do you have Science specialists by training as
teachers teaching NS in your school?

What can you say about the issue of policy
documents and the teaching and learning of
NS?

What district or provincial support is given to
NS teachers?

What are the methods
employed in the teaching and
learning on Natural Science?

|

'= == =~~~ -rvision of Science teachers, do
they are aware of different
1 teaching Science? If you could
s of what you have observed.
me of the teaching approaches
ve observed Science teachers

Wthink the teaching approaches

Ry pe Ysgf@ in enhancing student

... [€aming of science?

What are the challenges
encountered in the teaching
and learning of Natural
Science?

IUgTait I I ACCITOTTOT
A a

is the issue of resources regarding the
teaching and learning of Natural science?
How does students’ background affect the
teaching and learning of NS?
How does the issue of English as a language
of instruction affect the teaching and learning
of NS?
In your view is time allocated teaching of
Natural Science adequate?
What challenges are encountered in the
school in the teaching of NS?
How are these challenges affecting the
teaching and learning of NS?
What measures are you taking to address the
challenges?

How can the implementation
of the Natural Science
curriculum be enhanced to
promote scientific literacy in
learners?

What do you think could be done by the
school administration to enhance the teaching
and learning of NS in the school?

What do you think could be done by the
Department of Education to enhance the
teaching and learning of NS in the school?
What do you think could be done by parents
to enhance the teaching and learning of NS in
the school?
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Assent: Children with an age of 7 and above must give assent to participate in
research

Declaration by parent/legal guardian

By signing below, | (name of parent/llegal guardian) ................c.ccooiiiiiiiiiiiiiiiie i,
agree to allow my child (name of child) ... whois .......... years
old, to take part in a research study entitled (insert title of study)

| declare that:

e | have read or had read to me this information and consent form and that it is
written in a language with which | am fluent and comfortable.

e If my child is older then 7 years, he/she must agree to take part in the study and
his/her ASSENT mustberecc ©~ °~ 7 °

e | have had a chance to a all my questions have been
adequately answered.

e | understand that taking par roluntary and | have not been
pressurised to let my child tak

¢ | may choose to withdraw my u wdy at any time and my child will
not be penalised or prejudiced inV

e My child may be atqqy WAgRE yle()thMOlelapes finished if the study
doctor or researcher feekfvé‘g%llﬁ S ﬁhﬂﬁa?éh@éerests, or if my child do not
0. :

follow the study plan as agr

Signed at (PlAace) ......ccceeeeeeiiiiiii i (o] d W (o -] (=) H

Signature of parent/legal guardian Signature of witness

Declaration by investigator

e | explained the information in this document to

e [ encouraged him/her to ask questions and took adequate time to answer them.

e | am satisfied that he/she adequately understand all aspects of the research, as
discussed above

o | did/did not use a interpreter (if a interpreter is used, then the interpreter must
sign the declaration below).

Signed at (p/ace) .....ccccceeveeeeeeeiiiiiiiiecie e 0N (dAEE)
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APPENDIX L: PROGRAMME FOR INTERVIEWS AND OBSERVATION

PROGRAMME FOR INTERVIEWS AND OBSERVATION

DATE ACTIVITY TARGET TIME

31-10-2014 One to one audio- Principal School A 40 minutes
recorded interview

31-10-2014 One to one audio- Science Educator 30 minutes
recorded interview School A

31-10-2014 Focus group audio- Six Grade eight 40 minutes
taped interview learners in School A

31-10-2014 Lesson observation School A 1 hour
of Science lesson

03-11-2014 One to one audio- Principal School B 30 minutes
recorded inte

03-11-2014 One to one at Zducator 40 minutes
recorded inte

03-11-2914 Focus group ¢ 2 eight 40 minutes
taped intervie in School B

03-11-2014 Lesson ohser. __ o 1 hour
of Science Iessor'

07-11-2014 rincipatS 35 minutes
recordedT%terw W~ Of; PWP}[ Mi%

07-11-2014 Oneto oné)glﬁ:f“w "t Selence Educator 35 minutes
recorded interview School C

07-11-2014 Focus group audio- Six Grade eight 35 minutes
taped interview learners in School C

07-11-2014 Lesson observation School C 1 hour

of Science lesson
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