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ABSTRACT Transformation and reconstruction have characterized the South African educational arena for more
than a decade. This process of change was necessitated by a legacy of the apartheid regime that included inequalities
in the educational budget, poor teacher training, especially within the Sciences, and poorly resourced Science
classes. In order to gain an in-depth understanding of NS teachers’ perceptions of their teaching competence in
Senior Phase township schools in Soweto, a qualitative research method was used. This type of research approach
was appropriate for this study as the researchers intended to explore NS teachers’ perceptions of their teaching
competence in senior Phase township schools in Soweto. From this paper, it was found that there is a lack of
qualified NS teachers in Soweto township. This means that South Africa is thus still faced with major challenges

regarding the teaching of NS subject.
INTRODUCTION

This paper is based on the Natural Science
teachers’ perceptions of their teaching compe-
tence in Senior Phase township schools in Sowe-
to. Moves to reform South Africa’s education
system through the implementation of the Cur-
riculum and Assessment Policy Statement (2011)
are currently being implemented. The publica-
tion of a National Qualification and Assessment
Policy Framework (NQAPF) has provided a blue-
print for change, and is intended to improve the
quality of Science education. According to Onwu
and Mogari (2004), learner-centred and inquiry—
based approach showed up teachers’ lack of com-
petence in teaching Natural Science (NS) as one
of the constraints to effective teaching and the
effective reform of South Africa’s Education sys-
tem. As researchers, we have observed that teach-
ers in the NS classrooms are faced with over-
crowding, poor resources, inappropriate or inad-
equate teacher training, and are also under-qual-
ified teachers.

Nevertheless, the last two decades have seen
adeclining interest in Science amongst learners,
as cited by Goodrum et al. (2001) suggested that
too many secondary school learners perceive
Science as a difficult subject which they failed to
find engaging. These negative attitudes appeared
in the Senior Phase level of township schools
within the context of this study.

The Research Problem

According to Setati et al. (2002), many par-
ents, teachers and learners see the role of NS as
a necessity and a prerequisite for gaining access
to social goods, as well as social and economic
positions. Social goods in this context meant a
good job, top position at work, modern house
and car, and a respectable position amongst
members of society. NS Learning Outcomes (LOs)
illustrate what learners should know and be able
to do at the end of the modules. If properly ad-
dressed, these LOs play a major role in preparing
learners for future careers, such as doctors, en-
gineers, pilots, pharmacists, politicians, and sci-
entists. Careers in the Sciences field of study
require learners to have competency in NS, but
in order to have access to tertiary education,
which will lead to careers in important fields of
Science, the teaching and learning of NS has to
be taught by competent teachers in the Founda-
tion, Intermediate and Senior Phases.

However, poor matriculation results achieved
by township schools (where the population of
learners is predominantly African (Black), sug-
gest a lack of well trained, effective, competent
and specialized NS teachers. A correlation can
thus be drawn between the above statement
about the quality of teaching and teachers’ teach-
ing competence. The high failure rate of South
African matric/grade 12 learners, especially within
township schools reflected a need to critically
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examine Science teachers’ teaching competence.
Thus as part of the understanding of the teach-
ing and learning that takes place in such context,
this paper focuses on exploring NS teachers’
perceptions of their teaching competence with
reference to Senior Phase township schools in
Soweto.

The researchers’ observations have taught
them that teachers commonly fail to complete
the curriculum of one grade before the learners
are promoted to the next, a reflection of the lack
of competence in the teaching of NS within town-
ship schools in Soweto. Briefly, many of the teach-
ers positioned to teach NS are not only unqual-
ified but their lack of passion for such facilita-
tion results in incompetence that deters the com-
pletion of the curriculums. Learners are often
taught cumbersome and time-consuming meth-
ods for solving, investigating and researching
simple tasks.

Theoretical Framework

Research based on the Self Determination
Theory had explicated that self-determined mo-
tivation is related to important behavioural char-
acteristics, such as persistence and future inten-
tion outcomes (Deci and Ryan 2000; Vallerand
1997; Vallerand and Ratelle 2002). The higher the
motivation, the more the person experiences pos-
itive competence outcomes, including persist-
ing in the activity. For instance, research by Val-
lerand (1997) on high school drop-out, showed
that learners’ self-determined motivation toward
school influenced their intentions to pursue their
education, while a non-self-determined motiva-
tion toward school influenced their intentions to
drop out. The paper was therefore placed within
the theoretical framework of self-determination.
NS teachers’ self-determination motivation influ-
enced their intentions to pursue their teaching
of NS. In this paper, the researchers examine,
through the theoretical lens and understanding
of the Self-Determination Theory, the teachers’
perceptions of their teaching experience as be-
ing affected by their motivation.

The researchers found it relevant to base this
study on the Self Determination Theory (SDT)
developed by Deci and Ryan (2000), as motiva-
tion builds competence and confidence. Re-
search, according to Cheong et al. (2004), Ratelle
etal. (2005), and Zusho et al. (2003), had identi-
fied the role of teachers’ behaviour, especially in
terms of their teaching competence and learners’
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motivation as key elements in their persistence
within an NS education. This model of self-de-
termination was thus based on the well-devel-
oped theories of intrinsic and extrinsic motiva-
tion as interpreted by Deci and Ryan (2000) and
Vallerand (1997).

Motivation, within the theory of Self-Deter-
mination, was viewed as intrinsic by Deci and
Ryan (2000) by stating that it is when a person
does something for their own sake or for the plea-
sure experienced in the process. This explana-
tion was further strengthened by them when
mentioning that learners who go to an NS class-
room for the fun of learning something new, be-
came intrinsically motivated. This proposed mod-
el postulated that NS teachers’ competence in
teaching, especially, played an influential role in
the development of the teachers’ motivation and
competence. Reeve (2006) showed that an au-
tonomously supportive teaching style, referred
to in this paper as teachers’ teaching compe-
tence, represented an important variable that
contributed to a high quality, but not necessari-
ly good achievement in a Natural Science rela-
tionship between teachers and learners.

The theory on motivation emphasized that
beliefs, interest and values are changeable rath-
er than static, and are strongly influenced by
what a teacher does and believes in, in the class-
room. Learners’ current beliefs and values about
learning in NS have been moulded by their pre-
vious experiences in NS classes, so it would be
expected that learners’ future beliefs about learn-
ing would be strongly influenced by their cur-
rent experience in the classroom. There is evi-
dence that quality teaching by competent teach-
ers can change learners’ goals and beliefs for the
better, therefore, as motivation theory suggests,
what the teachers do in an NS classroom is very
important and significant.

Research Question

The following research question has thus
been developed as:

What are the perceptions of NS teachers on
their teaching competence in township Senior
Phase schools in Soweto area, Gauteng prov-
ince?

Aim and Objective of the Study

In view of the problem formulated above, the
aim of this study was to explore NS teachers’



NATURAL SCIENCE TEACHERS’ PERCEPTIONS OF THEIR TEACHING

perceptions of their teaching competence in
Gauteng Province Senior Phase township
schools in Soweto. In order to achieve the aim of
this study, a primary objective was explored,
namely, NS teachers’ teaching competence in
Senior Phase township schools in Soweto.

RESEARCH METHODOLOGY

In order to gain an in-depth understanding
of NS teachers’ perceptions of their teaching
competence in Senior Phase township schools
in Soweto, a qualitative research method was
applied. Using a qualitative approach is also use-
ful to the educational research in a variety of
contexts, assisting the educational researchers
to obtain in-depth data both within and outside
of the school (Flick 2006). Qualitative interpre-
tive research explored attitudes, behaviour and
experiences through methods such as interviews.
It also attempted to get in-depth opinions from
the participants (Dawson 2006). This type of re-
search approach was appropriate for this paper
as the researchers intended to explore NS teach-
ers’ perceptions of their teaching competence in
Senior Phase township schools in Soweto.

Research Design

Research design is a plan for collecting and
analyzing evidence that makes it possible to an-
swer the research questions (Flick 2006). De Vos
(1998) referred to research design as a detailed
plan of how research will be conducted, provid-
ing the framework according to which the data is
collected, so as to investigate the research ques-
tion. It thus involves making a plan of the struc-
ture and the procedures to be followed when the
researcher gathers data, as a base for testing a
hypothesis and analysing the results. The re-
searchers therefore used qualitative interpretive
research design to explore NS teachers’ percep-
tions of their teaching competence in Senior
Phase township schools in Soweto.

Sampling

Sampling for the purpose of this paper was
defined by Merle and Charles (2005) as identify-
ing and selecting subgroups, or people, to rep-
resent the much larger population in its entirety.
The researchers used the purposive sampling
technique so as to gain participants’ perceptions,
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through a technique of selecting a portion of the
study population with a specific purpose in
mind. In this study, participants were seven NS
teachers from three township schools South
West of Johannesburg. In other words, three
senior phase schools/secondary schools within
the Johannesburg North district and four Senior
Phase NS teachers from each grade 7, 8, and 9,
making a total of seven NS teachers were the
sample of the paper.

Data Collection

Data collection, according to Denzin and Lin-
coln (2003), takes place when the researcher uses
various techniques in order to gather informa-
tion, for instance interviewing, field-guides,
checklists and open-ended narratives. Schurink
(1998) further stated that data collection is the
way in which information and knowledge about
the topic of research are obtained. For collecting
data the researcher used the method of individu-
al interviewing.

Structured Individual Interviews

Data was collected by means of structured
individual interviews, which assisted the re-
searchers in the collection of feedback with re-
gards to the subject matter of this paper. The
term “interview’ is defined as a way of life in so-
ciety (Atkinson and Silverman 1997). The re-
searcher used semi-structured means of individ-
ual interviews, which according to Gray (2004)
builds trust and maintains confidentiality be-
tween the participants and the researcher.

Data Analysis

Data analysis, according to Mouton (2001),
is a process involving “breaking up” data into
manageable themes, patterns, trends and rela-
tionships. Data analysis in qualitative research
is said to be an on-going, emerging and interac-
tive or non-linear process. Before analysing data,
the researchers transcribed the recorded individ-
ual interviews verbatim, as text from individual
interviews typed up as a word-processing docu-
ment. This facilitated the analysis process, in
which they used the qualitative content analy-
sis method. The researchers also used coding to
represent each category that is a systematic
means of organizing and interpreting data. Once
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coded, they categorized the codes, which in turn
led to themes as summarised below:

RESEARCH FINDINGS
Structured Interviews

Seven participants were supplied with a copy
of the interview schedule before it commenced
and were also given an opportunity to read care-
fully through the questions in their own time,
before responding. Assistance was available af-
ter posing the questions aloud. The interview
schedules were used to facilitate the completion
of the research paper, and all the participants
were asked to respond to the same questions for
the sake of consistency. This was in line with
recommendations made by de Vos (2005) that the
researchers follow this procedure in order to gain
a detailed picture of the participants’ beliefs, ac-
counts or perceptions of a particular topic or
question.
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Five of the participants responded to all of
the questions without hesitation, whilst two did
not respond to a question based on their NS
qualifications. Otherwise none of the seven par-
ticipants wanted clarity on the meaning of con-
cerns, such as “passion”, “competence”, “qual-
ifications”, “experience”, “professional commit-
ment”, or expressed other concerns within the
schedule. The participants therefore responded
openly and answered the questions to the best

of their ability.
Responses

The participants’ responses are presented in
Table 1 with questions numbered. The answers
to the questions are been included in the table
because the participants were allowed to elabo-
rate on their own with reference to specific ques-
tions. As reflected in the structure of the table,
School One (“Knowledge Combined School”)?,
had three NS teachers (“Hector”, “Kwena” and

Table 1: Participants’ responses
Natural sciences senior phase teachers School 1 School 2 School 3 Total
NS 3 NS 2 NS 2 7
teachers  teachers teachers
Key questions T1 T2 T3 T4 T5 T6 T7 Y N Y N Y N Y N
S1* S1© s1© S2¢ S2  S3  S3

Are you passionate Y Y Y Y Y Y Y 3 - 2 - 2 - 7 0
about teaching NS?

Have you any NS Y N N N NR NR 1 2 - 1 1 - 2 3
qualifications?

Do you know what Y Y Y Y Y Y 3 - 2 - 2 - 7 0
competence is and
what constitutes it?

Are you able to Y Y Y Y Y Y Y 3 - 2 - 2 - 7 0
work without
any supervision?

Do you display Y Y Y Y Y Y Y 3 - 2 - 2 - 7 0
attitude that foster
learning amongst
learners?

Do you maintain Y Y Y Y Y Y Y 3 - 2 - 2 - 7 0
your professional
committed at all
times?

Does the school Y Y Y Y Y Y Y 3 - 2 - 2 - 7 0
have a lab and
various support
materials?

Do you often make Y Y Y Y Y Y Y 3 - 2 - 2 - 7 0

your NS learning
environment
conducive?

T1 - Hector, T2 - Kwena, T3 - Bonolo, T4 - Lizzy, T5 - Moses, T6 - Pule and T7 - Brian

“Audio recorded (Hector, Kwena, Bonolo and Lizzy)
Moses, Pule and Brian declined audio recording.
NR = No Response; Y = Yes; N = No
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“Bonolo”), while School Two (“Lights-Up Sec-
ondary School™), and School Three (“Luthuli
High School”) employed two NS teachers each
(“Lizzy”, “Moses”, “Pule” and “Brian”).

The researchers conducted individual inter-
views at different times and venues. For the pur-
pose of gathering in-depth data from the ques-
tions, the following questions were clustered
together because of their common features or
themes. The following questions were set as
standard questions to start the interview:

+ Are you passionate about teaching Natural
Science, please give reasons for your re-
sponse?

+ How many years of experience do you have
and what is you Natural Science qualifica-
tion?

+ What do you understand by the term “Com-
petence” and a competent NS teacher and
what constitutes competence?

+ Does the school have a laboratory and does
the laboratory have a variety of learning and
teaching support materials?

+ As an NS teacher how do you display atti-
tudes that foster learning amongst your
learners?

+ How often do you make the NS learning
environment conducive to learning?

+ How often do you think about your lesson
plan, show your expertise and use science
resources positively?

+ How do you maintain your professional com-
mitment and depict working without being
monitored?

DISCUSSION

For the sake of the length of this paper, the
researchers only discussed the first three re-
sponses in more detail below and are written with-
out rectification of grammatical errors. The com-
ments or information in brackets, should there
be any, are added for the purpose of clarification
and qualifications.

Finding 1: Passionate About Teaching NS

Seven participants interviewed agreed that
they were passionate about teaching NS. Hector
stated that: “Yes, | am passionate about teach-
ing the subject because it broadens my scope
and allows me to interact with pupils and find
their interests in the field of sciences™.
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Kwena made a point that: ““I... will say yes...
and the reasons are... they are many, but to
mention few... ah... | am passionate about
teaching because science is very interesting...
ah... it’s an... it’s an learning area that doesn’t
have conclusions. You are always researching
and Science... ah... ah... you get an opportuni-
ty to share new things. So the knowledge that
you’ll have, you will never say is enough in terms
of science. So always, everyday you are always
learning new things, so | am interested in being
in a learning area of this calibre”.

Similarly, Bonolo also indicated that: “Yes, |
am passionate about teaching Natural Sciences
since learners derive great pleasure from doing
module, discovering things and then... ah... it’s
fun teaching the children Natural Science”.

Lizzy said that: “Yes, | am passionate about
teaching Natural Sciences because it is a learn-
ing area which accommodates all learners when
teaching as it consists of practical activities and
theory... theory and practical activities™.

Moses, responded in writing that: ““Yes, be-
cause | learn more about the world that 1 am
living in, why things happen and the process
thereof. It also helps the learners know more
about their world, why things happen and how.
Learn about catastrophes such as earthquakes,
volcanoes, tsunamis and how they affect us.
Learn about diseases. How they affect us and
how we can cure them or how we can behave
responsibly for example, AIDS/ HIN1/ Diabe-
tes. It also raises questions about science and...

Pule indicated in writing that: ““Yes, letting
kids know about nature is awesome”, and Brian
noted an opinion also in writing that: “Yes it is
because... it is practical and one can prove his
or her findings through experiments™.

In total, seven of the participants said that
they were passionate about teaching NS, with
three acknowledging that it was very interesting
and they derived great pleasure from doing so.
Two said that it was a practical learning area, and
one that it was “awesome”. The other one said
that it was fun teaching NS.

Finding 2: NS Qualification and Experience in
Teaching NS

Asked in the individual interviews whether
they were teaching NS with the required qualifi-
cation and experience, namely a university de-
gree, diploma or certificate, as a prerequisite for
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teaching NS at Senior Phase level, Hector replied
that: ““I have got no qualification but experi-
ence in teaching”, and “... lack of teachers in
this field... | compromise to teach the subject
until a qualified teacher is found”. A qualifica-
tion denotes that one has undergone a certain
level of appropriate training, but three of the par-
ticipants stated that they did not have any for
teaching NS.

Kwena said: “ah... mmm... no but I’ve got
Natural Sciences 1 that is under the Depart-
ment of Maths, Science and Technology that |
am currently doing with ah... ah... ah Tshwane
University of Technology”. Meanwhile, Bonolo
replied that: “My highest, | think | specialized
in, I majored Natural in Science... Physical Sci-
ence and then... ah... | think my highest will
be... ah... ah degree but not in Natural Scienc-
es as such but a degree in Education”. There-
fore, Kwena is not yet qualified, because Kwena
still has to study NS 2 and 3 to obtain a universi-
ty qualification. In the case of Lizzy: “I have no
qualification, I only have experience of teach-
ing it””, while Moses and Brian did not respond
to the question. Pule and Brian declined to be
audio-taped, preferring to respond in writing on
the interview schedule. Pule said that he had a
“certificate in education”, but did not indicate
if it had related to NS.

From the researchers’ experiences, most Black
teachers in the townships are very outspoken
about their qualifications, but lack of NS qualifi-
cations is a particular challenge within the South
African Education system. This is confirmed by
Goodrum et al. (2001) when stating that the lack
of qualified and competent NS teachers has in
the last two decades seen declining enthusiasm
in science learning. Poor Science results perfor-
mance and achievement by learners within town-
ship schools could thus be as a result of lack of
well-trained, effective, competent and specialized
NS teachers. This was also confirmed by Hec-
tor/participant when stating that he was only
teaching NS until a qualified teacher would be
appointed.

Natural Science in Senior Phase township
schools in Soweto is generally conducted in a
formal way. Even where teachers do practical
teaching, this often consists merely of verifica-
tion activities, ‘minds-on’ rather than ‘hands- and
minds-on’ activities, with very little realization of
science as enquiry. In summary, one can ques-
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tion the training and qualifications that many of
those NS teachers had or had not received.

Finding 3: Learning and Teaching Support
Materials (LTSMs)

With reference to Natural Science laboratory
and a variety of learning and teaching support
materials, where experiments must be performed,
participants Hector, Kwena, Bonolo, Pule and
Brian responded in the affirmative, ““yes”, when
asked if they had laboratories as well as learning
and teaching support materials. Participants Liz-
zy and Moses responded that “no”, they did not
have a Science laboratory, only a mobile labora-
tory, while Hector said that ““Yes, though it’s a
mobile”. The participant went on to say with
reference to having a variety of learning and
teaching support materials that ““No... It’s very
few because it’s a mobile laboratory”. Bonolo
said that ““Yes we do have a Science laborato-
ry”. The participant further said that in terms of
having a variety of learning and teaching sup-
port materials that ““Ah... yes, we do have a vari-
ety of teaching ah...support materials in our
laboratory where ah...ah...because of time and
because so many activities teachers are not able
to use or utilize it as regularly as... as... ah...
supposed to be utilized”. Kwena said that ““Yes
we have a wonderful Science laboratory”, and
in terms of learning and teaching support materi-
als, Kwena said that ““Yes they are there. We’ve
got the department there in the lab. We have
things that belong to the Department of Tech-
nology, others to the Department of Social Sci-
ences, so in that you can see their variety”. Liz-
zy said that “No we don’t have a Science labo-
ratory, we only have mobile laboratory, and went
on to say that “Yes it does, no it does not have
all the necessary learning and teaching mate-
rials”.

Moses said in writing that “No there is a
variety of learning and teaching support mate-
rials that include, chemistry Kit, science equip-
ments-like glass beakers, circuit boards, burns-
en and burners. But these are not enough. In-
ternet is available for the big classes that we
have”. Pule also wrote that “Not as such, not
equipped”. In terms of learning and teaching
materials, the response was “Few available”.
Brian, with reference to the question on labora-
tory, teaching and learning support materials said
that ““Yes but without laboratory”.
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From the above responses it was clear that
improving Natural Science teaching in South
Africa’s schools, especially township in Sowe-
to, will be crucial. The researchers argued that
failure to improve Natural Science Education is
one of the most significant obstacles to Soweto
township schools’ advancement. Research by
the Centre for Development Enterprise (CDE)
suggested that between 1991 and 2003, enrol-
ment in higher grade Science, the essential re-
quirement for entry into higher education plum-
meted considerably (Science in Africa 2004). So,
despite South Africa’s “economic muscle, it
seemed it was performing poorly in Natural Sci-
ence education, and was regularly outclassed
by its Tunisian and Moroccan counterparts (Sci-
ence in Africa 2003).

Summary of the Findings

The lack of qualified NS teachers in Senior
Phase township schools in Soweto have result-
ed in the deterioration of the culture of teaching
and learning. This problem has brought about a
lack of enthusiasm and the decline in NS enrol-
ment at higher levels on the part of township
learners in Soweto. NS township teachers have
lost confidence and commitment to teach NS and
learners have also lost ambitions to perform and
achieve.

CONCLUSION

The research into the perception of NS teach-
ers’ teaching competence reflected that educa-
tion was not only about the acquisition of skills
and knowledge. It was about the mental or cog-
nitive aspect of teaching and learning. This
means that if the cognitive skills were developed
and expanded, then teaching and and learning
were more efficacious and lasting. Those cogni-
tive skills greatly assisted teaching as well as
added value to the life skills in general.

RECOMMENDATIONS

The following recommendations were made,
that in-service training in NS Education princi-
ples is essential. This should be pragmatic in set-
ting goals for the improvement and development
of NS teachers at all levels.This should be done
on long term bases by the Department of provin-
cial education and not once a term as indicated
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by the participants during individual interviews.
That initiatives such as Dinaledi Programmes
(where good Science schools are nurtured should
be implemented on a broader scale).

NOTE

! pseudonyms were used for the schools and par-
ticipants to preserve anonymity.
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