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ABSTRACT The National Senior Certificate Examination results for Physical Sciences have recently declined,
particularly in the province of KwaZulu-Natal. This paper identified the causes of poor learner performance in
Physical Sciences in grade 12 in the Further Education and Training (FET) phase in public schools in the Pinetown
District, KwaZulu-Natal. The study employed a mixed method approach. Two public schools in the Pinetown
District participated in this study. Upon analysis of the results, several contributory factors for poor performance
were identified; no single factor was accountable for the poor performance in Physical Sciences. Recommendations
for improvement in the areas identified were provided and topics for future research on the curriculum of grade 8

and 9 Natural Science were suggested.

INTRODUCTION

For the last number of years, South Africa
has seen a gradual decrease in the National Se-
nior Certificate results for the subject Physical
Sciences. South Africa’s poor performance in
Physical Sciences can be seen both nationally
and internationally. In 2001 and 2003 the Trends
in Mathematics and Science Study (TIMSS) was
conducted globally and South Africa was part
of this study (Howie 2003). In 2001, 38 countries
participated in the study with a view to deter-
mining learner performance in the sciences; in
2003, 58 countries participated and in both in-
stances South African learners were placed last
(Makgato and Miji 2006: 253). From 2005 to 2007,
the number of learners who passed Physical Sci-
ences at the higher grade level had steadily de-
creased and this affected their entry into sci-
ence based programs at universities (Kriek and
Grayson 2009: 185). According to Kriek and Gray-
son (2009: 185-186) in 2005 a total of 29,965 learn-
ers passed Physical Sciences, in 2006 this figure
dropped to 29,781 and in 2007 it dropped to an
alarming 27,122 learners who passed Physical
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Sciences. Clearly South African learners are not
performing in the science field

In the 2009 Senior Certificate results, the na-
tional pass rate for Physical Sciences dropped
from fifty-five percent to thirty-seven percent.
In 2009 all nine provinces across South Africa
recorded a decline in Physical Sciences. The most
alarming decline was in KwaZulu-Natal where
the pass rate in Physical Sciences halved com-
pared to the previous year (Keeton 2010). The
poor performance of learners in Physical Sci-
ences is a serious cause for concern consider-
ing the fact that KwaZulu-Natal traditionally pro-
vides a high number of successful maths and
science students.

A number of possible factors contribute to
the poor performance of learners in Physical Sci-
ences. Based on the researchers’ own experi-
ence over the last four years, learning Physical
Sciences is more challenging for African learn-
ers who speak English as a second language
and attend English medium schools. Due to the
legacy created by segregation and differentiat-
ed schooling systems, the majority of parents
of grades 10, 11, and 12 learners lack English
proficiency. This makes it difficult for them to
assist their children in the Physical Sciences
related tasks.

Physical Sciences is a subject with an exten-
sive quantitative component. Cognitive prereg-
uisites for Physical Sciences involve scientific
as well as analytical thinking. Hence, learners
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require mathematical and problem solving skills.
However, many learners at grade 12 level take
Physical Sciences and mathematics literacy as a
combination with the view to tertiary education.
Mathematics literacy is not as complex as pure
mathematics and merely provides learners with
a general background in mathematics, which dif-
fers from pure mathematics. As a developing
country, South Africa has the potential for great
achievement in the science and technological
sectors and evidence of this is South African
Largest Telescope (SALT) situated in Suther-
land (Kelder 2007: 35-110). The South African
Largest Telescope is the greatest single optical
telescope project in the southern hemisphere
and among the largest in the world. These
achievements contribute to the economic sec-
tor and are a step closer to becoming a devel-
oped country.

Physical Sciences as a subject is important as
it focuses on investigating physical and chemi-
cal phenomenon through scientific enquiry, as
can be seen in SALT project above. Through the
application of scientific models, theories, and laws
it seeks to explain and predict events in the phys-
ical world. This subject also looks at how society
can benefit from the environment, care for it and
use it responsibly (Department of Education
2003).

Since 2008 the KwaZulu-Natal Senior Certif-
icate pass rate has fluctuated between 57.8 per-
centand 61.1 percent in 2009. In 2010, 61.1 per-
cent of grade 12 learners passed the Senior Cer-
tificate examination; in 2011 the pass rate in-
creased to 68.1 percent (Daily News 2012: 2).
The pass percentage in Physical Sciences in
2011 was 51.9 percent and in 2012 it was 53.3
percent (Department of Education 2012b).

Furthermore, even if grade 12 learners in
KwaZulu-Natal pass the Senior Certificate, they
are unlikely to obtain admission to Bachelors
studies. In 2010 only 26 percent of 122,444 learn-
ers enrolled at schools in the KwaZulu-Natal
province managed to obtain university entrance
(Department of Education 2010). The situation
was even worse in 2011 when 53.4 percent of
learners who passed Physical Sciences (obtain-
ing between 30 to 40%) could not access tertia-
ry education (Department of Education 2012a).
A thirty percent pass is a low standard by mea-
sure. Universities accept a forty percent pass;
better universities offering programmes in the
health and science fields only select students

which much higher passes (City Press 2011: 18).
In 2011 only 22.4 percent of grade 12 learners
who passed Physical Sciences obtained admis-
sion to institutions of higher learning (Depart-
ment of Education 2012b). Thus, attaining forty
percent cannot be regarded as an automatic ad-
mission to tertiary education.

Most learners in KwaZulu-Natal are found
in the Pinetown District. The Pinetown District
comprised 334,672 learners in 2010 and is still
regarded as one of the largest education dis-
tricts in KwaZulu-Natal. The district had the high-
est number of learners (140,873) in 2010 in the
Further Education and Training phase (Depart-
ment of Education 2010: 19).

Problem Formulation

In the light of the above discussion, the main
research question is formulated as follows: What
are the contributory factors for the poor per-
formance of learners doing Physical Sciences
in the FET phase in public schools in the Pine-
town District, KwaZulu-Natal?

Although this study is limited to Physical
Sciences teachers, learners and subject special-
ists, the results of this study provide insights
not only about the reasons of poor performance
in Physical Sciences but also about the prob-
lems faced by teachers and learners during the
Physical Sciences teaching-learning process.
The results of this study suggest possible solu-
tions to make science teaching and learning more
meaningful to learners and teachers. The study
further aims at suggesting ways to eliminate prob-
lems which continue to detract from the perfor-
mance of Physical Sciences learners in grade 12.
The value and importance of science is increas-
ing yet the pass rate in grade 12 in Physical Sci-
ences has shown very little or no improvement
in some of the public schools in the Pinetown
District. A number of factors contribute to the
failure rate and the numbers of learners who pass
but do not obtain university entrance.

RESEARCH METHODOLOGY
Choice of Research Design
A mixed research design was used. In this
design both quantitative and qualitative data were

collected at approximately the same time. The re-
search design included a non-experimental de-
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sign and a survey design type using question-
naire and interviews and personal observations.

Data Sources

Both primary sources (for example, articles,
dissertations, class registers, and statistics of
Senior Certificate results) and secondary sourc-
es (for example, books) were used.

Data Collection Techniques

Data collection involved the use of several
data collection tools. Both quantitative and qual-
itative techniques were used during this study,
as it strengthened the study by providing trian-
gulation. The approaches used in this study to-
wards the data collection involved experienc-
ing, enquiring and examining.

Questionnaires were used to get personal
information (age, gender, race, home language,
and years of teaching experience or attending
tuition, learner participation in pure mathemat-
ics or mathematics literacy) from educators and
learners. The researchers chose the survey be-
cause they were interested in the learners’ views,
beliefs, ideas and fears about Physical Sciences
as a subject. Surveys are used in various sec-
tors such as education, politics, government and
social studies, since accurate information can
be obtained for a large number of people by just
using a small sample (McMillan and Schumach-
er 2006: 223). The incidence, distribution and
frequency for a large population can be de-
scribed by using only a small sample of partici-
pants from that population with surveys (Mc-
Millan and Schumacher 2006: 223). Surveys are
versatile, cost effective and efficient. In this
study, questionnaires were printed and distrib-
uted to all learners during a registration period
or break, thus saving time and not disrupting
the teaching and learning process.

Interviews were also used to collect data.
The advantage of interviews is that the inter-
viewer can adapt the questions (if necessary)
during the interview process (McMillan and
Schumacher 2006: 203-206). Also, signs of non-
verbal communication can be observed and tak-
en into account. Interviews allow for the inter-
viewer to probe and get a clearer response to
questions; and the questions for interviews can
be structured, semi-structured or unstructured
(McMillanand Schumacher 2006: 203-206). Ques-
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tions can be adapted during the interview pro-
cess. All interviews were conducted in the lunch
breaks and minutes were taken. Analysis of ex-
amination results was also done.

Literature Review

Stakeholders at all levels wait in anticipation
at the end of every academic year for the release
of the grade 12 National Senior Certificate re-
sults. Over the past several years the pass rate
for Physical Sciences has created cause for great
concern as there has been a steady decrease in
performance (Kriek and Grayson 2009). In spite
of the efforts undertaken by the Department of
Education (DoE), there have been little or no
improvements in some public schools in Kwa-
Zulu-Natal. It is vital for learners and parents to
understand that in order to succeed in Physical
Sciences, a mathematical metacognition (Schoe-
nfeld 1987) is required by the learner.

Kriek and Grayson (2009: 185-186) state that
the national pass rate in science learning (par-
ticularly mathematics and Physical Sciences) has
decreased since 2003. Some of the variables that
have contributed to the decline in the pass rate
include the educators’ poor understanding of
the syllabus, a negative attitude and arriving
late to class. Bad attitudes can be linked to a
poor understanding of the policy documents that
the educator is required to implement; in this
case the National Curriculum Statement (NCS).
The science learning field is a complex one. Phys-
ical Sciences involve experimentation which is
difficultin large classes. Makgato and Miji (2006:
256) mention that in 2003 the Gauteng province
had a fifty percent failure rate in Physical Sci-
ences at the higher grade in grade 12. These
results were of great concern as Physical Sci-
ences is considered a critical subject.

Teachers must be familiar with the subject
content to be taught. Research conducted in
many primary schools in Australia have shown
that despite a lack of resources, many primary
school teachers did not teach Physical Sciences
because of a poor understanding and thus lacked
confidence to teach the subject (Appleton 2003:
2). Many teachers use out-dated teaching prac-
tices and lack basic content knowledge (Mak-
gato and MIi 2006: 254). This has contributed to
the poor performance of learners.

Limited resources are a factor that may af-
fect underperformance in schools. According to
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Goodrum et al. (2001: 11) in Australia resource
limitations are a significant constraint on the
quality of teaching and learning. Learner perfor-
mance is not solely dependent on the availabil-
ity of resources but also on the effective use of
the available resources by the educators (Nai-
doo and Lewin 1998: 729). South Africa has im-
plemented many post-apartheid policies to ad-
dress the issues surrounding science education.
According to Naidoo and Lewin (1998), the fo-
cus of these policies have been on increasing
investment in science education through edu-
cating more science teachers, providing more
access to students to study science at schools,
and supplying more science equipment to
schools. However, after their research in Kwa-
zulu-Natal schools, they concluded that each of
these policy initiatives could be questionable.

The other factor that plays a role in under-
performance of learners in schools has to do
with strategies that science teachers use to teach
Physical Sciences. For a science learner to en-
gage in observation as a science skill, a learner
needs to see a practical situation which illus-
trates the lesson. The strategy of teaching Phys-
ical Sciences cannot be a text book one only.
Demonstration of lessons and chemical reactions
should be an integral part of the teaching and
learning process in a Physical Sciences class-
room. Testing of ideas is not confined to pen
and paper, but rather active involvement of learn-
ers in investigative lessons (Vhurumuku 2010).

A key feature of science education is the
ability of the learner to select that which is im-
portant for the task at hand and discard that
which is not required (Hindal et al. 2009: 199).
According to Hindal et al. (2009: 189), the idea of
convergency-divergency is central to science
education and its learners; learners who are more
divergent are able to take a concept or idea and
relate it to various other concepts and ideas,
while the more convergent learner tends to bring
ideas together to form some form of conclusion.
Research shows that learners who think diver-
gently perform better at chemistry (Hindal et al.
2009: 189).

Many learners in the FET phase are current-
ly not even at the formal operational stage as
described by Piaget, a theorist who shaped the
understanding of how a child’s cognition chang-
esinapredictable manner (Genovese 2003: 128).
Piaget believed that children have the ability to
solve different types of problems; these prob-

lems are categorised into developmental se-
quences and it is these sequences that define
the discrete stages of cognitive development
(Genovese 2003: 128-129). He identified four
stages of cognitive development in children, with
the formal operation stage being the last. This
stage occurs from the ages of 11 years to adult-
hood. According to Piaget (1952), the formal
operational stage is characterised by adult pat-
terns of thought which involves logical, rational
and abstract thinking.

Thus, during the formal stage learners are
able to think logically about tangible situations;
they are able to demonstrate, conserve, classify,
and reverse (for example, they can solve hands-
on problems in logical forms; understand revers-
ibility; and understand the laws of conserva-
tion) (Woolfolk 2007: 29-31). At this stage learn-
ers develop the ability to reason by hypotheses
based on logic; the learner has the ability to
construct theories and make logical deductions
about their consequences without having had
any direct experience on the subject being dealt
with (Simatwa 2010: 369-370).

The slow cognitive developments of learn-
ers are contributory factors to the poor perfor-
mance displayed by learners in Physical Scienc-
es. As explained by Giannakopoulos and Buck-
ley (2009: 327-328), the cognitive skills (critical
thinking, creativity and problem solving) of learn-
ers are of vital importance for learners to suc-
ceed as they are used in the creation and appli-
cation of knowledge in real life situations. Phys-
ical Sciences lessons should be learner-centred,
and should allow for the active participation of
learners. By developing lessons that are demon-
strative and investigative the cognitive ability
of learners is enhanced. Also the different views
and ideas of each learner can be developed
through sharing of ideas, allowing for construc-
tivism. Through this type of lessons the con-
vergent and divergent skills of learners are shared
with each other, advancing into effective teach-
ing and learning of Physical Sciences.

Physical Sciences as a subject requires an
active learning strategy instead of a passive
learning. Active learning involves students and
teachers; education becomes a two-way process
with both the teacher and the child learning from
each other. Outcomes Based Education (OBE)
placed tremendous emphasis on making learn-
ing a two-way process. But learner performance
cannot solely depend on active learning, for
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those that have taught Physical Sciences and
are aware of the content of the subject will agree
that at times the educator is required to adopt a
more passive strategy. However, the educator
must be aware and deliver the information in a
manner that is still able to capture the attention
of the learner.

According to the cone of learning principal,
active learning will take place when the learner
is directly and actively involved in his/her learn-
ing process (Dale 1969). During this process of
active learning the learner not only takes in the
information, but also actively engages with the
learning material in some way. According to
Woolfolk (2007: 487) active teaching is teaching
characterised by high levels of teacher explana-
tion, together with demonstrations and student
interaction.

The advantages of active learning are that a
larger quantity of information is assimilated by
the learners at one time, interaction amongst
learners is improved, learners’ academic perfor-
mance improves, it allows for stimulation of high-
er order thought as well as developing respect
for the views and opinions of others (Unisa
Study Guide for Physical Science SDPSCO-8
2007). Active learning requires not only a hands-
on approach but it also needs for learners to
have an inquiring mind and engage in the pro-
cess of inquiry learning. Inquiry learning is de-
fined as an approach in which the educator pre-
sents the learner with a rather puzzling situation
and the learner then attempts to solve the prob-
lem by collecting data and then testing his/her
conclusion (Woolfolk 2007: 351).

In many schools worldwide science educa-
tion is practiced in a traditional age-old manner,
that is, dictative, and authoritarian which has elim-
inated all forms of imagination. According to
Christensen (1995), when this form of teaching
approach was used in American schools, critical
analysis of the results of learners indicated clear-
ly that this system had failed. Thus, for the trans-
formation of science learning, Christensen (1995)
points out there must be a change in the strate-
gies and methods used in the classroom.

Physical Sciences as a subject requires edu-
cators to have a good understanding of the sub-
jectand to be able to display foundation compe-
tence, practical competence and reflexive com-
petence in the subject. According to Gough
(2009: 183) there is a shortage of qualified sci-
ence educators and this is expected to worsen
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over the years as very few students are taking
up careers in science teaching. When there is
inadequate preparation on the part of the teach-
er and a limited academic background, the result
is poor teaching and in schools (Van der West-
huizen et al. 2002: 115). Research shows that
although educators can sometimes master the
theory of Physical Sciences, putting the theory
into practice is a major problem. The pedagogi-
cal knowledge that teachers gain through their
qualifications must be applied to their teaching
of science, thereby narrowing the gap between
theory and practice (Appleton 2003: 2-4).
Parent involvement plays a pivotal role in
educational issues. Schwartz (2001) reiterates the
fact that school communities and families should
continually give support to the performance and
achievement of their children. Schwartz (2001)
explains that the role of the family is to develop
a home atmosphere conducive to learning, par-
ticipate in homework completion and meet per-
formance standards or anything related to con-
tributing to educational success (Adell 2002).
Learners tend to get frustrated and lose hope
when they are unable to get the help they re-
quire at home and as a result their performance
levels start to drop. However, one has to keep in
mind that many black parents were victims of
the apartheid regime and because of this their
knowledge of Physical Sciences is poor, as a
result affecting their role in assisting their chil-
dren in the subject. Lemmer and Van Wyk (2008:
261) explain that parent involvement was regard-
ed by the apartheid government as a means of
financing schools. It was perceived as a means
of paying school fees and fund-raising for the
school. The actual involvement of parents in
academic matters was not of top priority.
Investigating the attitude of learners towards
science was the other factor that TIMSS (1999)
explored. TIMSS reported that the generation of
a positive attitude towards science, is an impor-
tant and integral goal of science education. Many
learners tend to avoid Physical Sciences because
of their fear of the subject and a lack of self-
confidence. This negative attitude can result
learner underperformance and as a result being
unable to get the required results for university
entrance (Mullins 2005). The fear of Physical
Sciences has resulted in a decrease in the num-
ber of learners taking the subject both at the
secondary and tertiary level (Gough 2009: 183).
During the researchers’ experience as a Physical
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Sciences teacher at a public school in the Pine-
town District in KwaZulu-Natal, a discouraged
grade 8 pupil described Physical Sciences as “a
killer subject”. Okoye (2002: 562) mentions that
those learners who come from a higher socio-
economic status family are more motivated to
study and show a positive attitude towards their
studies.

According to Baker and Jones (2005: 149),
there is an association between low socio-eco-
nomic status and poor performance in science
in school. However, evidence has suggested that
it is not the socio-economic status per se but
factors associated with home resources and
background experiences that affect the learners’
performance in science. According to Saidud-
din (2003: 22), factors such as unstable homes,
drug abuse and teenage pregnancy contribute
to the poor performance among learners. Teen-
age pregnancy in South African schools is on
the increase; consequently, the learner tends to
drop out of school, resulting in an on-going cy-
cle of poverty in the home, community, province
and country.

When learners learn in a language that is not
of their mother tongue, learning then becomes
more difficult. The Trends in Mathematics and
Science Study (TIMSS) indicates a correlation
between lower achievement levels in science and
home language which is different to school lan-
guage (Baker and Jones 2005: 149). When learn-
ers are required to learn content in a second
language, they are faced with the problem of
content literacy (Van der Poll and Van der Poll
2007). When learners have to use a language
that they are not proficient in, then mastering
content (both practical and theoretical) of a sub-
ject becomes very difficult (Van der Poll and Van
der Poll 2007). This in turn affects the learners’
performance in Physical Sciences because lan-
guage plays an important role in the understand-
ing of technical terms in a subject (\Van der Poll
and Van der Poll 2007).

For learners who are not taught in their moth-
er tongue, the practical aspects of Physical Sci-
ences become important. With the availability
of the right resources educators are able to dem-
onstrate experiments which can help these learn-
ers as well as those who are being taught in their
mother tongue to gain a visual experience of the
events that are taking place, and thereby im-
prove their understanding.

A number of other factors could contribute
to the poor performance of learners in Physical

Sciences. According to Okoye (2002: 562) a num-
ber of factors (other than the motivating forces
at home, scholastic ability and academic values)
affect a learner’s academic behaviour. One such
factor is the social pressure placed on the learn-
er by the participants in school settings.

Based on Van der Westhuizen et al. (2002:
116) a lack of students discipline and commit-
ment is a direct link to poor learner performance.
Learners with poor behaviour (such as ignoring
all instructions by the educator, failing to do
and or complete work given, showing disrespect
to the educator) tend to spend more time being
reprimanded or outside the classroom. As a re-
sult the contact time of actual teaching and learn-
ing is diminished (\an der Westhuizen et al. 2002:
115-116).

Lack of school-based or home-based resourc-
es is also another factor that can affect poor per-
formance at school level. In many public schools
in South Africa, there is a lack of proper laborato-
ry facilities; thus learning of Physical Sciences
can become very difficult for learners. Asaresult
Physical Sciences remains at a very theoretical
level without any experiments to enhance the
understanding and application of knowledge
(Makgato and Mli 2006: 254). Not all public
schools in KwaZulu-Natal are equipped with suf-
ficient resources (for example, textbooks); as a
result, in some schools learners are not given a
textbook to take home. Those who are of a higher
socio-economic status are more likely to buy a
textbook for themselves.

TIMSS (1999) documented detailed informa-
tion about learners’ home backgrounds. The
study explored how learners spent their time out
of school and also investigated their attitudes
towards science. The TIMSS research report
stated that students from homes with pricey
educational resources have a tendency of per-
forming well as compared to those that are com-
ing from less advantaged backgrounds. The
home resources that were referred to in the
TIMSS (1999) report included: books in the
home, educational study aids in the home study
desk, dictionary and a computer.

DISCUSSION
For many learners English was not their moth-

er tongue. Only forty percent of learners” home
language corresponded to the Language of
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Learning and Teaching (LoLT). Fifty-five per-
cent of learners who are predominantly Zulu-
speakers are taught in English, which was their
L2. The LoLT plays a vital role in understanding
the content of knowledge.

Based on the responses to the learner ques-
tionnaire, the majority of learners (56%) espe-
cially those whose home language differed from
the LoLT felt that if Physical Sciences was taught
in their home language, their performance would
improve due to a better understanding of the
subject. Learners said that being taught in their
mother tongue facilitates understanding and the
“why’s, when and how and what” would be eas-
ier for them to understand. The interpretation of
questions becomes difficult when it is given in
L2, thus making explaining difficult. Learners’
confidence is based on their ability to understand;
when learners understand, they have more confi-
dence and take more interest in the subject.

The following question was posed to grade
12 Physical Sciences learners: “If Physical Sci-
ences were taught to you in your home language,
would you have a better understanding of the
subject and would your performance improve?”
These are some of their responses:

| believe that | would have a better under-
standing if it [Physical Sciences] was taught
in my home language.

Yes, | think it [teaching in vernacular]
would help us to improve because | understand
my own language better than | understand the
language we use at school.

Yes, | would have a better understanding and
my performance would increase drastically.

Yes. Because there are words in physics
which | don’t understand so if physics were
taught in isiZulu I think I would be doing good
in the subject because it’s my home language.

Yes, English is not home language for some
of us. If physics were taught in isiZulu | could
getan “A” symbol.

Through observations of the learners it was
clear that for some learners whose home lan-
guage differed from the medium of instruction,
their ability to communicate with the teacher was
not as clear as those whose home language
matched the medium of instruction. Their ability
to express themselves was poor and very often
required the assistance of a friend to translate
what the teacher was saying.

More than fifty percent of learners believed
that activities such as peer tutoring provided
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them with a tremendous amount of help as they
were able to converse in their home language.
Very often the meaning of words in English was
difficult for them to understand during lessons,
and this hindered their understanding of the
work.

Learners responded to the question: “Are
extra lessons in Physical Sciences outside
school an affordable option for you?” They also
mentioned if they prefer to converse in their
mother tongue during peer tutoring. Responses
from learners were as follows:

Well 1 think so, because | have tried that
last year. Our teacher spoke Zulu and so it make
it easier.

Yes, a lot, because my classmate explain in
our home language. | understand the subject
better and able to respond to him/her. But my
teacher I find it hard to even answer sometimes
in proper English so it will be much better if it’s
taught in my home language™

I think they should make the theory/text-
book be written in isiZulu like it is written in
Afrikaans...

Based on the responses from the teachers
and the subject specialist, language also affects
the reading and understanding of learners, par-
ticularly when it comes to reading textbooks and
examination questions. From the past experience
some teachers noted that learners complained
of not understanding what the question re-
quired. Also it has been noted in the National
Diagnostic Report on Learner Performance (2012)
that many learners had problems with interpre-
tation of questions in Physical Sciences (De-
partment of Education 2012: 165-198). A plausi-
ble reason is the language problem. The subject
specialist for Physical Sciences as well as a
teacher agreed that language affected the per-
formance of learners and their responses were
as follows:

It may affect the reading and understand-
ing of material from the textbook (Subject spe-
cialist).

Yes, many have complained they did not
understand the question, like what is it asking
for (Educator).

Based on the responses to the learner ques-
tionnaire, question 10 over fifty percent of learn-
ers, especially those whose home language dif-
fered from their medium of instruction, felt that if
Physical Sciences was taught in their home lan-
guage, performance levels would improve great-
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ly, due to a better understanding of the subject
content.

Fifty-six percent of learners have a problem
with the understanding of concepts in Physical
Sciences. One has to remember that only forty
percent of learners in the two schools were taught
in their home). Those learners, whose home lan-
guage corresponds to the LoLT, firmly believed
that the above link plays a very important role
as understanding the lesson was vital to suc-
ceed in a subject that is deemed “difficult” by
the society in general. However, to improve on
their understanding, many learners attended
additional lessons outside of school. But this
luxury of additional classes was not affordable
to every child.

The socio-economic status of learners from
the schools under investigation was grouped
into three categories: those from high income
homes, average income homes and below aver-
age income homes. High income homes in this
study refer to those which have surplus funds
available at the end of each month. Average in-
come homes refers to homes that are just able to
meet their demands, with no extra money left
over for luxuries, such as additional lessons, text-
books, extra travel and fancy accessories. Be-
low average income homes are those that can
hardly meet the financial requirements of daily
life and rely on child support grants and foster
care grants. Most of the learners are coming from
average income homes

Eight-one percent of learners were from av-
erage income homes, while twelve percent were
from high income homes and a very small seven
percent come from below average homes. The
family background of a learner plays a very im-
portant role in the learner’s learning process,
family background includes factors such as so-
cio-economic status, two-parent versus single
parent household, divorce, family size and neigh-
bourhood (Majoribanks 1996). The home envi-
ronment of a learner influences his/her perfor-
mance at school. Barry (2005: 7) mentions that a
low socio-economic status negatively affects
academic achievement because it prevents the
access to vital resources. International research
has shown that learners whose parents have
better jobs and higher levels of educational at-
tainment are able to expose their children to more
educational and cultural resources at home; as a
result these learners perform better than their
counterparts at school (Udida et al. 2012).

More than eight percent of learners from the
two schools were from an average income home.
This implied that not every child may have the
advantage of attending extra lessons outside
school or buying textbooks and study guides.
The views of the teachers and subject specialist
was that those learners who were from higher
income homes tended to perform at an above
average level, as some of them attended private
lessons and got the individual attention they
needed to help improve their performance. They
also tended to have access to several text books
and study guides as well as visual media.

According to the results obtained, clearly
not every child attends extra lessons in Physical
Sciences; the poor family background of learn-
ers is thus a factor which contributes to the un-
derperformance. Based on the responses of
learners from the interviews, many learners point-
ed out that extra lessons were not an affordable
option to them for the following reasons: very
large families and working parents. Some fami-
lies comprised orphans, pensioners and in most
cases these families did not afford to enrol learn-
ers for extra classes. Furthermore, extra science
classes occurred in places that were far from
their homes and transportation costs were high.
This is illustrated by the following:

There is only one parent working in the fam-
ily and it becomes very costly.

My mother is a cleaner so she has to sup-
port me and my two smaller brothers.

My parents cannot afford it, they’ve already
spent much since | started matric.

I live with my pensioner grandmother who
supports a family of 8 with the little money we
receive.

I have never tried them before; | always find
them expensive because my mother is a pensioner.

They are very costly and also transport to
the venue where Physical Sciences classes are
taking place is costly. It’s R150 an hour so it’s
hard to afford.

A further constraint that was identified was
those learners who can afford to attend extra
lessons outside school did not have sufficient
time as they attend extra lessons in several sub-
jects. A learner had the following to say:

I won’t have time to attend extra lessons on
weekends as we also have extra lessons on week-
ends at school for maths and life sciences.

Thus, poor time management on the part of
learners can lead to poor results as learners fail
to spend that additional focus on Physical Sci-
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ences. The researchers’ observation was that
many learners in these schools have over the
years developed a negative attitude towards the
subject;

they believe that if they could understand
the subject at school, extra lessons would not
help. Not only did learners possess a negative
attitude but have a very low self-esteem of their
capabilities.

Some learners are not willing to allow them-
selves the opportunity to try and understand.

According to Maslow’s Hierarchy, it is only
when these lower level of needs or deficiency
needs are metand satisfied does motivation for
them decrease and the higher level needs of in-
tellectual development and self-actualisation are
met (Woolfolk 2007: 375). Responses of learners
indicated that many have yet to fulfil their lower
level need of self-esteem, before achieving in-
tellectual development.

Other reasons for not attending Physical
Sciences extra classes were that extra lessons
do not give them that individual attention they
required; the classes were also big. Where indi-
vidual lessons are available, they are very ex-
pensive. Supporting statements for the above
findings were based on the responses from
interviews:

A large number of students attend extra les-
sons which makes it very hard to understand.

Too little time is spent on other sections and
| don’t get the individual attention | need.

Resources

In the following section, findings about the
effect of resource provisioning will be described.

Resources provisioning are an essential
component of any working environment. School
A and School B experienced problems with re-
gards to the provision of text books. Based on
the learner responses on question 8 which re-
quires them to indicate whether they do have a
Physical Sciences textbook to take home daily,
62 learners did not possess a text book that they
could take home. According to the researchers’
observation as a science teacher, only work-
sheets were provided. Evidence of this was giv-
en by learners in their response to question which
states: “Does your school provide you with the
required textbooks or did you have to buy your
own?” Learners’ responses were as follows:
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You have to buy your own; we only get
worksheet.

The school only provides worksheets
sometimes.

The few text books available were used in
class but learners had to share either one be-
tween two and one between three, depending
on the attendance of the class for the day. How-
ever, for many learners the worksheets did not
do justice in helping them. In School A, learners
were requested to purchase a study guide for
Physical Sciences. Most learners were unable
to afford a study guide as it was not within the
budgets of the parents. They also indicated that
Physical Sciences was not the only subject that
required a study guide. One learner remarked:

The school makes us buy a text book for
each and every subject that needs a book and
for physics as it is | had to pay R130.00 for a
book which | could hardly afford. It’s really
hard because it’s not the only subject that needs
such attention.

School B suffered the same fate in terms of
text book availability. Learners were not provid-
ed with text books by the school due to insuffi-
cient stock; so many learners took it upon them-
selves to purchase a study guide. However, it
was only those who could afford to do so. One
learner said:

We buy our own text books; however, not
all my friends could afford to do so.

Based on the poor background that learners
were coming from, not every child was able to
purchase the study guide for Physical Sciences,
which costs approximately R80.

Physical Sciences is a subject that requires
hands-on work as well. This subject consists
not only of a theoretical component but also a
practical component. Based on observations,
School A, did not have a well-equipped labora-
tory; however, the basic needs such as running
water, fire extinguishers and charts were evident.
The laboratory rules were clearly displayed on
the walls of the laboratory.

Practical work is of great importance; based
on the responses from learners in School A, the
few practicals that they conduct, not only cap-
ture their attention in class but also improves
their understanding of the section being taught.
Learners tend to find the subject more enjoy-
able when practical lessons are done. Most learn-
ers responded that practical lessons forced them
to undertake their own research and take the
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time to read and improve their understanding.
Learners were expected to respond to whether
they engage in practical work and if so, why do
they think such an engagement is important.
They responded as follows:

Yes, | do engage in practical activities and
they do help me understand the most funda-
mental concepts in Physical Sciences.

Yes, it does improve my understanding to
the subject.

Yes, and yes it does help us understand bet-
ter, lot of theory is put in, we get to understand
the laws being used...

Yes, | do participate in practical activities
and it does help to improve my understanding
of the subject; especially when the practical
activities require you to be in a group.

Yes, we do and honestly it does help and it
makes the section even more interesting.

Yes, we do practical activities which make
it easy for us learners because we tend to un-
derstand things better when we visualise them.
We also remember it during examination.

Yes, it does because it makes me understand
more and research about it so | can learn some-
thing more that my teacher did not teach me.

The problems that have been noted in both
schools were that very few practical lessons were
conducted. The main reason was a lack of labo-
ratory equipment. Teachers also complained
about the lack of equipment in the school labo-
ratory and were trying to do their best with that
which was available. With large classes (aver-
age 32 learners per class) setting of practical
lessons became difficult with limited resources
available.

Teachers’ responses to the question which
required them to reflect on the challenges they
faced with regard to conducting practice were
as follows:

Lack of Equipment

With large classes we have discipline prob-
lems especially in grade 10 (45 learners in a
class) and also there is insufficient equipment.
Poorly resourced laboratory also pose a chal-
lenge.

The subject specialists agreed that a lack of
equipment and large class sizes make conduct-
ing practical lessons rather difficult. When re-
sponding to question 4 on problems they en-
counter when they perform practical lessons,
one of the teachers responded:

The only challenge is setting up practicals
for large groups with limited resources. There
is a need for laboratory assistance.

Unfortunately School B did not have an op-
erational laboratory. From the researcher’s ob-
servations there were no water tap facilities, no
fire extinguishers nor operational fume cupboard.
Learners at this school engaged in practicals
that did not require specialised equipment, par-
ticularly chemistry practicals. The learning en-
vironment itself was not in line with the subject
being taught, thus reflecting a poor working and
learning environment.

The advantage of practical lessons is that
learners are also learning the implicit curriculum,
(that is, safety when in the laboratory, the im-
portance of cooperation, listening skills and re-
specting the views and opinions of others when
working with dangerous chemicals and equip-
ment). Weinburgh and Englehard (1994) argue
that learners with poor prior academic perfor-
mance in science should be encouraged to do
laboratory activities. During practical lessons
scientific concepts are clarified and reinforced.
Learners begin engaging with scientific con-
cepts and experiences via the manipulation of
materials during laboratory experiences.

Parent involvement plays a vital role in a
learner’s academic performance. Irrespective of
ethnic group, research has shown that parental
monitoring leads to higher academic achieve-
ment due to the fact that parental attention helps
learners remain focused at school (Plunkett and
Bamaca-Gomez 2003). Based on the results of
studies that have looked at the relationship be-
tween parent involvement and academic achieve-
ment, “parent involvement is positively related
expectations and importance of schooling” and
by having a positive attitude towards educa-
tion, a learner is more likely to excel (Ibanez et al.
2004). Approximately eighty percent of learners
were unable to get assistance from their parents
in Physical Sciences. Many learners in School A
were orphans, living with grand-parents or with
parents who have never studied Physical Sci-
ences as a school subject. Almost sixty percent
of learners had isiZulu as home language.

Based on the history of the Republic of
South Africa, most parents (at some stage of
their schooling career) as well as grandparents
would have been affected and disadvantaged
by the previous government system. Further
evidence of weak parent involvement was seen
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in the learners’ responses to question 8 which
stated: “When you are unable to understand
something in Physical Sciences, are your par-
ents/brothers or sisters able to assist you at
home?” Most (70%) learners responded that
they were not assisted. The following were also
mentioned:

No, I am the first in my house to do Physical
Sciences therefore | wait for tuitions or a day to
ask my teacher.

No one at home have done physics so | strug-
gle alone because there is no one to help or
explain to me.

No. None from my family did Physical Sci-
ences. They are all helpless.

Nobody assists me because | live with my
granny and she doesn’t understand a thing |
say. | only have smaller brothers and sisters.

I am the oldest sibling and my mother did
not do Physical Sciences when she was at
school.

Learners, who were living with their parents,
said that they were never available to assist them
in the Physical Sciences, as they were always
working. These are some of the statements they
made:

No, at home my books and the grade | do
seem to be important to me only, the only time
they can assist is when they evaluate my term
report and complain on how I’m not getting A’s
in the subject.

No, my parents are busy or not around.

I don’t have access to help at home because
the family members who did Physical Sciences
don’t stay with me.

Learners also mentioned that the only time
their parents were involved was when their re-
port card arrived and it reflected poor results.
Learners from School B were in a similar situa-
tion with no help from parents. Obviously most
parents lacked knowledge about Physical Sci-
ences and could not assist their children. Some
learners responded by saying:

They don’t assist me they always expect me
to know everything. | am scared to tell them
that | don’t understand this subject.

None of my family at home did Physical Sci-
ences in school.

None of them did physics while schooling.

I am the oldest brother at home | don’t get
assisted and my parents don’t know physics
they never did it at school.

Those learners (30%) who were able to get
assistance at home with Physical Sciences had
a brother or sister who had done the subject at
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school. Few learners thus had received assis-
tance in Physical Sciences from their parents or
legal guardians.

The Physical Sciences curriculum is divided
into two components, namely physics and chem-
istry. The contents of each component are rath-
er extensive. Based on the responses, more than
fifty percent of learners from School Aand School
B found one particular section in Physics very
difficult: Mechanics. Learners found the use and
selection of equations very difficult, as the learn-
ers (L2 English speakers) do not understand
what is required to be done. Learners’ respons-
es to the question which required them to reflect
on the major difficulties they experienced in Phys-
ical Sciences were as follows:

The language can be a problem for me when
it comes to understanding Physical Sciences; the
equations being used can be a problem because
sometimes you need to change it to get the an-
swer; NOT doing mathematics can be a problem.

Doing calculations in mechanics and inter-
preting the graphs are difficult.

Some aspects of mechanics, i.e. how to cal-
culate tension incline planes and how to deter-
mine how much of work is done using the given
formulas.

Mechanics especially the incline plane
calculations.

The physics part of Physical Sciences, basi-
cally the calculations of problems e.g. falling
bodies, momentum.

This trend seems to be ongoing as the Na-
tional Diagnostic Reports on Learner Perfor-
mance (2012, 2011 and 2010) expressed similar
concerns: learners were unable to substitute and
were unable to perform mathematical manipula-
tion. Thus, the mathematics part of this section
poses a real problem to many learners.

According to the National Diagnostic Re-
port on Learner Performance (2012), the Mathe-
matics and Physical Sciences curriculum should
complement each other. It is suggested that
teachers of the respective subjects work togeth-
er. Based on the responses from the teachers at
their respective schools and the subject spe-
cialist, time is a limiting factor. With regard to
time allocation for the teaching of Physical Sci-
ences, teachers had the following to say (ques-
tion 10, Annexure B4):

No, too much assessment tasks and too lit-
tle time.

No, more time is required to teach sections

properly.
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The subject specialist responded to ques-
tion 10 as follows:

It seems overloaded because there are a lot
of assessments that has to be done e.g. con-
trolled tests, June exams, and trial exams take
up a lot of time.

The Subject Assessment Guidelines for Phys-
ical Sciences require too many assessments to
be covered within a short space of time. This
leaves the Physical Sciences teacher with little
time to teach the required mathematical skills
especially for those learners who do need Math-
ematical Literacy.

Under the section of Chemistry, the main area
identified by the learners as a problem was the
section on Chemical Change where learners
should calculate the equilibrium constant. Most
learners in School A and School B reported diffi-
culty in performing the mathematical calculations
especially when they had to compute the value
of an unknown variable. A learner said, “I am
having difficulty in calculations in the section
chemical change.”

The trend among learners, as well as teach-
ers and subject specialist was that the Physical
Sciences syllabus is ‘overloaded” with too much
work and too little time left for teaching. Teach-
ers felt that the syllabus needs to be revisited
and Physics and Chemistry separated into sep-
arate entities which would help to improve the
performance. Learners also feel that the separa-
tion of Physics and Chemistry would be helpful
as some feel they are better in one and not the
other.

Teachers’ views were as follows:

Reduce the syllabus content, it is too much
especially grade twelve, or perhaps the curric-
ulum should be re-evaluated and separate phys-
ics and chemistry into two individual subjects.

More periods, Maths. Literacy. Pupils must
not do physics; only pupils with above eighty
percent in grade nine Maths should do physics’.

| think that the subject should be separated
into Physical and Chemistry Sciences. The
learners per class should be reduced for better
or more teacher and student time.

Do experiments, separate chemistry and
physics...

| feel that the separation of mechanics (physics)
and chemistry would make it easier for everyone.

Learners’ views were as follows:

Understanding physics is hard it’s a com-
plicated subject with too many areas to cover
in a short space of time.

There is a work overload and too little time.

I think that Chemistry and mechanics (Phys-
ics) should be separated as different subjects.
It will be easier.

We need to be able to gain access to labora-
tories and work practically with experiments.

More practical work can be done. Government
can provide free tuition in different languages.

The comments indicated by the participants
illustrated a need to teach and learn physics and
chemistry separately.

CONCLUSION

The conclusions that are drawn are based
on the findings. A number of factors have been
identified as reasons for poor performance in
Physical Sciences in the two schools under in-
vestigation. These factors include a lack of re-
sources, language of learning and teaching
(LoLT), learners doing Mathematical Literacy
instead of Mathematics, the socio-economic sta-
tus of learners, parent involvement, large class-
es, the developmental level of learners, and the
curriculum.

The home language of a learner and the me-
dium of instruction or LoLT at schools affect
learner performance in a subject. Learning a sec-
ond language is not an easy task for an adult or
child; in the case of children it may be more dif-
ficult as they may feel incompetent and not want
to be embarrassed among friends. Apart from
language, the Physical Sciences curriculum, pre-
sents learners with a large amount of work to
assimilate and accommodate. This can present
major obstacles to performance above all when
learner cognition is not at the formal operational
level as in the case of the schools investigated.

Furthermore the resource availability is go-
ing to present further challenges to teachers with
the introduction of CAPS in 2014, in particularly
when it comes to ensuring standardization with
practical assessments. There is likelihood that
many other schools in the province are also un-
der-resourced in terms of laboratory equipment.
The question can be posed as to how the
schools allow for optimum performance and ef-
fective teaching and learning with this revised
curriculum, if resources are not available.
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The financial status of parents drastically
affected their child’s performance, in terms of
affordability for study guides and additional les-
sons outside school. The involvement parents
had in the academic life of the child was limited
as these parents spent more time working to
ensure that the basic needs are met first.

RECOMMENDATIONS

Based on the findings of this research into
the reasons for poor performance in Physical
Sciences by schools in the Pinetown District in
Kwa-Zulu Natal, the researcher recommends that
schools ensure that:

+ Text books are made available to all learn-
ers. Should funds not be available, the
schools need to embark on some sort of
fundraising activity to ensure that resourc-
es such as text books are available for ef-
fective teaching and learning to take place.

+ Physical Sciences laboratories are in work-
ing order with the necessary equipment.

+ The laboratory reflects the subject being
taught and creates a positive teaching and
learning environment.

+ Learners are appropriately assisted with re-
gards to the selection of subjects at the FET
phase.

+ Children regularly engage with the parents.

+ Activities are provided which stimulate the
cognitive development of every learner.
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