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Abstract

Science centres are viewed globally as unique institutions, contributing to science education. In the study reported on here we
focused on the impact of the Palabora Foundation Science Centre on the academic performance of Grade 8 learners. The study
was guided by the pragmatic paradigm, mixed research design, mixed research approach, and the science centre impact model
(SCIM). A total of 50 Grade 8 learners and 2 tutors participated in this study. Interviews, questionnaires, and pre-post tests
were used for data collection. The thematic data analysis method and the Statistical Product and Service Solutions (SPSS) data
analysis method were used to analyse qualitative and quantitative data respectively. The results of both interviews and
questionnaires revealed that science centres like the Palabora Foundation Science Centre have a strong impact on the academic
performance of learners and the learners are now positive towards attending science centres to acquire more knowledge about
science. The findings of this study may contribute immensely in improving the attitudes of learners towards science, their
academic performance, and increase the number of learners who select science as major subject. It is recommended that
communities should be motivated to support the learning of science in science centres and a similar study should be conducted.

Keywords: academic performance; impact; learners; Palabora Foundation; science; science centre; tutors

Introduction and Background of the Study

A science centre provides unofficial educational knowledge in science, technology, engineering and mathematics
(STEM) by offering reciprocal shows and demonstrations and reciprocal schedules (Brown, 2019). Science
centres supplement the school curriculum and by offering beneficial immediate learning knowledge, learners’
skills and understanding of science are expanded (Trautmann & Monjero, 2019). According to Cape Town
Science Centre (2016), science centres provide youths with opportunities for constructive learning during and
after school hours, prepare them for careers in science and technology and support teachers in the formal education
sector. Merzagora (2017) emphasises that science centres influence young people’s career choices, strengthen
science learning, enhance interest in science, augment motivation to learn science, and increase confidence in
science. A large percentage of adolescents and adults of all cultures attend science centres across Europe, Asia,
North America, Australia, and Africa (Chung, Tyan & Lee, 2019). Many science centres introduce girls to
engineering, a career field in which females are significantly underrepresented (Kekelis & Sammet, 2017).

There are more than 2,500 interactive science centres in 90+ countries worldwide, receiving over 310 million
visitors per year (Cape Town Science Centre, 2016). Science centres can change learners’ attitudes towards
science and the learning of science. Merzagora (2017) suggests that science centres provide learning environments
intended to promote more positive attitudes towards science and develop basic skills for science. Learners’
achievement may, therefore, be positively influenced by more positive attitudes towards science (Tetzner &
Becker, 2018). Many studies revealed that learners and adults pursue their lifelong interest in science through
various community resources such as libraries, science centres, and the internet (Achiam & Selberg, 2017;
Anderson & Hadlaw, 2018). Merzagora (2017) states that science centres enhance the processes of democratic
governance, create awareness of the importance of science and technology in society and serve as a place of
lifelong learning. South Africa is currently among the countries that attract over a million visitors per year to
science centres (Cape Town Science Centre, 2016).

One of the science centres in South Africa is called Palabora Foundation Science Centre (PFSC). The
Foundation was established by Palabora Mining Company (PMC) in 1986 to assist the people who live about
50 km around the town of Phalaborwa in the Limpopo province to be self-sustaining in the sphere of education,
skills and enterprise development, and health of the community (Open Africa, 2017). One of the education
programmes offered by the Palabora Foundation is the science centre programme. The aim of the programme is
to assist schools and learners to improve their academic performances in mathematics and science (Palabora
Foundation, 2017). Per annum, the Palabora Foundation supports about 700 Grade 8 to Grade 12 learners in the
Ba-Phalaborwa Municipality to achieve excellent grades in Matric (Palabora Foundation, 2017). Before the
Palabora Foundation launched its learner support programme, only a handful of learners from the Phalaborwa
district used to obtain the necessary results annually to proceed to tertiary education to pursue scientific and
engineering careers (Palabora Foundation, 2017). There are many reasons for this poor performance, such as a
lack of resources like science laboratories, a shortage of qualified teachers, overcrowded classes, and science
teachers who struggle to teach effectively (Palabora Foundation, 2017).
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To start the journey with the science centre
programme at Grade 8, Grade 7 learners write a
selection test in November of every year. However,
the Department of Education (2024) revealed that
the average test results have always been below
50%, particularly in natural sciences as is shown in
Table 1:

Table 1 Grade 7 science test results from 2021 to
2023 (Palabora Foundation, 2017)
Average mark

Grade  Subject (%) Year
7 Natural 37.2% 2021
sciences 41.6% 2022

40.2% 2023

Table 1 shows the poor academic performance
of learners in science in the primary schools in
Phalaborwa. Achiam, Simony and Lindow (2016)
assert that very few learners choose science in
Grade 10 due to poor academic performance in the
Senior Phase (Grade 7 to 9), which contributes to the
scarcity of scientists in South Africa.
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Many studies reveal that science centres have a
significant role to play in society (Achiam &
Selberg, 2017; Science Centre World Summit
[SCWS], 2017). Clayton (2017) suggests that
science centres provide effective informal science
education because many science centres have
well-equipped laboratories to perform research
activities. This suggests that science centres have
enough teaching and learning equipment while there
is a shortage in many schools. Science centres
contribute immensely to the comprehension of
science and motivate learners to advance their
interests outside of school (Becker, 2017). As
mentioned, Merzagora (2017) emphasises that
science centres enhance the processes of democratic
governance and consciousness of the significance of
science and technology on society and serve as a
place of lifelong learning. Kekelis and Sammet
(2017) point out that science centres help the youth
and parents to make connections between STEM
activities and careers.

Our study was guided by the science centre
impact model (see Figure 1), which was developed
by Robin Garnett in 2002.
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Figure 1 Science centre impact model (Garnett, 2002)

The SCIM shows that a science centre, with its
mission, strategic plan, and corporate structure is
dependent on funding, staff, and volunteers for its
daily functioning. The impact of science centres can
be divided into four main types, namely, personal,
societal, political, and economic.

Personal impact

The personal impact is mostly in the cognitive,
psychomotor, and affective domains. They include
fostering creativity, and motivation and developing
a positive attitude towards science as an outcome of
learning, interaction, and experience in science

centres. The personal impact of a science centre is
defined as the change that occurs in individuals as a
result of their contact with a science centre. It
includes factors such as science learning through
non-formal means, the scope for free choice and
lifelong learning, changed attitudes towards science
or its appreciation, and formation of career choice.
Youth programmes at science centres have
encouraged participants to pursue careers in science
teaching (Banerjee, 2017). Visiting science centres
fosters critical thinking and problem-solving skills,
which are vital for success in a world that is
becoming more and more dependent on technology
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(Suwono, Rofi’Ah, Saefi & Fachrunnisa, 2023). The
statement is supported by Bandelli (2014),
Baniyamin and Rashid (2016) and Buckler (2015)
who suggest that learners enjoy visits to museums
and that such visits increased interest and enjoyment
of post-visit activities.

Societal impact

The societal impact of a science centre is defined as
the effect that a science centre has on groups of
people, organisations, and on the built and natural
environment (Virtue, 2024). Examples of societal
impact are realising community leisure activities,
creating science awareness, developing scientific
temper in society, and promoting the use of
improved scientific practices and technological tools
to increase productivity and profitability of the
individuals and community.

The Department of Science and Innovation
(DSI) approved a national plan for a network of
science centres in South Africa that promote science
and technology literacy among young people and the
general public, contribute to the enhancement of
learner participation and performance in STEM,
identify and nurture youth talent and potential in
STEM and provide career education in STEM-based
disciplines (South African Agency for Science and
Technology Advancement [SAASTA], n.d.).

Political impact

The political impact of a science centre is its
influence on government policies and priorities
(laws, local regulations, urban planning decisions by
the municipality, et cetera.). It has an impact on all
levels of government and political leadership who
consider and promote the development of science
centres as an essential parameter of social and
regional development. Science centres have not
published reports about the ways they have or have
not been able to influence the government. Achiam
and Selberg (2017) argue that science centres do not
want to publicise the means they use to gain
government support.

Economic impact

The economic impact of a science centre is the direct
and indirect effect it has on employment and the
local economy. It includes factors such as
local/regional/international tourism, income brought
to the science centre by visitors, income brought into
the community by visitors, and job creation for staff
(particularly for the youth). Science centres provide
opportunities outside the formal classroom for both
children and adults, in order to “satisfy intellectual
curiosity, provide relaxation and enjoyment and to
facilitate the gaining of knowledge” (Hannan,
Reddy & Juan, 2016:2).

Research Questions
This study was guided by the following main
research question: What is the impact of the

Palabora Foundation Science Centre programme on
Grade 8 learners’ science performance?
The following sub-questions also guided this
study:
e  What is the impact of the Palabora Foundation
Science Centre on learners’ performance in science?
e  What are the perceptions of learners towards the
Palabora Foundation science programme?
e  Which strategies may be applied to enhance the
Palabora Foundation Science Centre programme on
Grade 8 learners’ science performance?

The Hypothesis of the Study

This quantitative study was guided by the following
hypothesis: The Foundation Science Centre
Programme has a positive impact on Grade §
learners’ science performance in South Africa.

Research Methodology

Research methodology is the path a researcher takes
to conduct a research. It is a group of strategies that
researchers in a specific field use to reach a credible,
valid, and reliable understanding of phenomena,
events, processes, or issues at various levels (Rabhi,
2017). This study was based on an inductive
approach, which aims to explore new phenomena.
An inductive approach was, therefore, preferred for
this study because we conducted interviews to
explore the impact of the PFSC programme on
Grade 8 learners’ science performance.

Research Paradigm

This study was based on a pragmatist or mixed
methods paradigm, which is a combination of
positivistic and constructive research paradigms. A
pragmatist paradigm is a constructivist paradigm
that uses mixed methods in the research and focuses
on what works in the research questions under
investigation (Bobbitt, 2018).

Research Approach

This study was also based on the mixed method
research approach, which is generally defined as a
combination of qualitative and quantitative
approaches (Denzin & Lincoln, 2017). Creswell and
Poth (2018) indicate that qualitative researchers
stress the socially constructed nature of reality, the
intimate relationships between the researcher and
what is studied, and the situational constraints that
shape inquiry. Jackson (2017) describes the
quantitative approach as a formal, objective, and
systematic process in which numerical data are used
to obtain information about the phenomenon under
investigation.

Research Design

This study was also based on an exploratory
sequential mixed method design. This implies that
we first conducted the qualitative component of the
study by using individual interviews and thereafter
conducted the quantitative component using
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questionnaires. The exploratory design was
preferred because it assists researchers in
considering the research questions from different
perspectives, which increases the quality of research
results (Creswell & Poth, 2018).

Population and Sampling

The population of this study was science tutors and
learners participating in the science centre
programme. A sample is a subset of the population
selected to participate in a study (Creamer, 2018). A
purposive sampling method was used to select the
sample for the study, which consisted of two science
tutors. Simple random sampling was used to select
50 Grade 8 learners to participate in this study. Due
to the large number of the learner population
(N =1250), a computer-aided random selection was
used to do the selection.

Data Collection

Data collection is the precise, systematic gathering
of information relevant to the sub-problems of the
research using methods such as interviews,
participant observation, focus group discussions,
narratives, and case histories (Creswell & Creswell,
2018). The data collection methods used in the study
were interviews, questionnaires and a science test.

Interviews

To ensure a good initial relationship in this study, we
held a meeting with the two tutors to introduce the
study and to request them to participate in the study.
We strived to establish a cordial atmosphere so that
the interviewees could feel secure and have the
confidence to speak freely. In this study, we used a
semi-structured interview to generate data from the
science tutors. An interview schedule was used to
conduct the individual interviews. An interview
schedule is a list of questions that guide the
interviewer through the interview (Bradley, 2021).
The interview schedule offered a framework and
sequence for the questions and helped us to maintain
some consistency across interviews  with
participants. We explained and discussed the
practical aspects of the study such as the interview
venue, the time that may be devoted to the interview,
and the use of a tape recorder with the tutors. The
interviews with the two science tutors were
completed in 2 days.

Questionnaire

Closed-ended questionnaires were used to collect
quantitative data from the Grade 8 learners. A
questionnaire is a printed document that contains
instructions, questions, and statements that are
compiled to obtain answers from the respondents
(Creswell & Poth, 2018). We designed and
administered semi-structured questionnaires to 50
Grade 8 learners. We preferred to use questionnaires
in this research because questionnaires are

approximately economical in their creation and
administration, have similar questions for all
subjects, ensure anonymity, may produce data more
rapidly, and may provide the respondents with
adequate time to think through their answers. The
questionnaire used for the learners was based on the
research questions.

Science test

A science test was also used to collect data in this
study. The purpose of the science test was to explore
how the learners understand the subject matter or
content of science. We used the results of the science
test to design the interview and questionnaire
questions. The responses to the interview questions
and questionnaire covered all the research questions
and assisted us in resolving the research problem.
The tests consisted of 36 questions and the duration
of each test was 2 hours.

Data Analysis

Bradley (2021) defines data analysis as a process of
examining and interpreting data in order to derive
meaning, gain understanding and develop empirical
knowledge. The data collected in this study were
analysed qualitatively and quantitatively. The
thematic data analysis method was used to analyse
and interpret the qualitative data collected through
the individual interviews with interviewees. The
data were transcribed verbatim and then coded.
Coding refers to the provision of a distinctive name
to a particular group of data to distinguish it from the
other collected data (Cohen, Manion & Morrison,
2018). We grouped all the responses from the
interview transcriptions following the questions in
the interview schedule.

The Statistical Product and Service Solutions
(SPSS) computer program was used for the analysis
of the data collected through the questionnaires. The
findings were communicated in statistical language
and described through descriptive statistics. A ¢-test
was also performed to determine any significant
differences in learner performance at the beginning
and at the end of the learning. The results of the
study were interpreted by using the #-test at p < 0.05
level of significance and by comparing the means.
According to the #-test result, there was a significant
impact on the performance of Grade 8 learners as
their performance had improved significantly after
having attended the programme at the centre. The
learners’ performance in the post-test was
significantly higher than their performance in the
pre-test.

The finding confirms that a science centre like
the PFSC has a huge influence on the academic
achievement of learners and that effective teaching
of science takes place at the science centre and that
learners’ attitudes towards science are positive. This
finding supported the hypothesis of the study: The
Foundation Science Centre Programme has a
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positive impact on Grade 8 Ilearners’ science
performance in South Africa.

Findings of the Study

The tutors are referred to as participants A and B.
The descriptions of the participant’s feelings and
thoughts are presented in narrative form, supported
by evidence mostly in the form of quotations from
the interview transcripts. This is in line with
Creswell and Creswell’s (2018) assertion that this

the complexities of human behaviour. The findings
presented in this section are divided into four
sections: demographic information, findings from
interviews with the tutors, questionnaires
administered to the learners, and pre-post-testing of
Grade 8 learners.

Demographic Information of the Tutors
The gender, age, qualifications, and experience of
the research participants are presented in this

detailed approach is necessary to obtain a complete section. Table 2 illustrates the demographic
understanding of the setting to accurately reflect on information of the tutors.
Table 2 The gender, age, and experience of the participants

Tutor Gender Age Qualification Teaching experience

A Male 41-50 Bachelor of Science 17 years

(BSc)
B Female 41-50 BSc honours 21 years
The two participants were mature and Table 3 illustrates the demographic

experienced science tutors with 17 and 21 years’ information of the Grade 8 learners from
experience respectively. Tutor A held a BSc degree surrounding schools that wused the Palabora

and specialised in mathematics and biology. Tutor B
held a BSc honours degree with mathematics and
physical science as major subjects. The
demographic information of the learners is shown in
Table 3.

Table 3 Age and number of learners (Palabora
Foundation, 2017)

Age Frequency %

10-14 44 88%
15-19 6 12%
Total 50 100%

Table 4 Main theme and sub-themes of the study

Foundation Science Centre and also participated in
the study by writing a science test. Table 3 indicates
that 88% of the learners were between the ages of 10
and 14 years and 12% were between 15 and 19 years
of age. Thirty-eight learners were from public
schools and only 12 learners were from local private
schools.

Findings from Interviews with Tutors

The centre had five science tutors and only two
tutors participated in the study. The findings are
presented in three main themes according to the
three sub-questions, and nine sub-themes as shown
in Table 4.

Sub-themes
Main themes 1 2 3 4 5
1) The impact of the science Effective Sufficient
centre on learners’ teaching resources
performance in science. methods
2) The perceptions of learners ~ Negative Positive attitudes
towards the Palabora attitudes
Foundation science
programme.
3) The strategies that may be Use of effective ~ Supervision of Use of Regular assessment ~ Professional
applied to enhance the teaching teaching and technology and development
teaching of science in methods learning regular practical

secondary schools.

work

Main theme 1: What is the impact of the science
centre on learners’ performance in science?

The first main theme that emerged from the data
analysis was the impact of the science centre on
learners’ performance in science. Under this main
theme, two sub-themes emerged, namely effective
teaching methods and sufficient resources, which
are discussed below.

Sub-theme 1: The science centre uses effective
teaching methods

An analysis of the participants’ responses revealed
that the impact of the science centre on the learners
was very strong because the learners’ performance
was greatly improved by the many benefits of the
PFSC programme. This view was confirmed by
Tutor A who emphasised that the PFSC promotes
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the use of effective teaching methods by tutors.
Tutor B confirmed this view by saying: “In the
science centre, a learner-centred approach is used,
there are extra teaching lessons for clearing
misconceptions, experiments, and some
investigations are done, and learners attend lessons
during school holidays and learners are having
more one-on-one time with tutors.”

Sub-theme 2: The Science centre has sufficient
resources

Tutor A said: “The benefits for learners for
attending science lessons at Palabora Science
Centre are that a learner-centred approach is used,
there are available resources such as the internet,
library, and laboratory, and reinforcement
materials are provided.” Tutor B said: “Learners
have access to e-learning [electronic learning], the
centre has available resources such as laboratory
and there are extra teaching lessons and practical
investigations that are done.”

The responses above reveal that the tutors at
the science centre used effective teaching methods
such as experiments and investigations and that
sufficient teaching and learning resources were
available. This finding is in line with the theoretical
framework of this study, namely the SCIM
developed by Robin Garnett in 2002. The SCIM
indicates that science centres have a personal impact
because of the cognitive development through non-
formal means, changed attitudes towards science
and the adoption of an effective method of science
in day-to-day activities. The SCIM also revealed
sufficient teaching and learning resources because
the income for the science centre was from a variety
of sources including government, donors, visitors,
and internal and external business enterprises.

The science centre produces a large number of
outputs for its clients or visitors such as exhibitions,
programmes, and a website. The impact of the
science centre on learners’ performance in science is
supported by Clayton (2017) who asserts that
science centres provide effective informal science
education because many science centres have
well-equipped laboratories where research activities
take place. According to Kekelis and Sammet
(2017), science centres help the youth and parents to
make connections between STEM activities and
careers.

Main theme 2: What are the perceptions of learners
towards the science programme?

The second main theme that emerged from the data
analysis was the perceptions of learners towards the
science programme. Under this main theme, two
sub-themes emerged, namely negative attitudes and
positive attitudes, which are discussed below.

Sub-theme 1: Negative attitudes
This sub-theme revealed that the learners had
negative attitudes towards the learning of science.

Tutor A confirmed this as follows: “Most learners
have a negative attitude towards science. They will
always say that their parents have forced them to
come and attend lessons at the centre.”

Sub-theme 2: Positive attitudes
The findings revealed that the negative attitudes
were temporary as the learners had developed
positive attitudes later. This opinion was supported
by Tutor A: “The learners start enjoying science as
time goes by because they learn at their own pace.
They become enthusiastic/excited about the
programme after some time. They also participate
fully during the practical lessons. The science centre
organises different speakers to come and motivate
the learners.” Tutor B on the other hand, indicated
that
[slome learners show a lot of interest and
enthusiasm towards the programme as they interact
with tutors and other learners. Their attendance is
always good even during the school holidays and the
availability of resources brings positive minds in the
learners.

The responses above reveal that the learners had
different attitudes towards science. Some learners
had positive attitudes while others had negative
attitudes towards the science centre. The above
responses are in line with the SCIM. According to
the SCIM, attitudes towards science change, and
learners had either positive or negative attitudes
towards science centres.

The perceptions of learners towards the science
programme are confirmed by Anderson and Hadlaw
(2018) who indicate that science centres increase
people’s interests and attitudes concerning science.
Trautmann and Monjero (2019) indicate that science
centres contribute immensely to the comprehension
of science and motivate learners to advance their
interests outside of school, while Anderson and
Hadlaw (2018) indicate that more positive attitudes
towards science may positively influence learners’
academic performance.

Main theme 3: Which strategies may be applied to
enhance the teaching of science in secondary
schools?

The third main theme that emerged from the data
was about the strategies that may be applied to
enhance the teaching of science in secondary
schools. Under this main theme, five sub-themes
emerged, namely the use of effective teaching
methods, supervision of teaching and learning and
regular assessment, use of technology and regular
practical ~work, and teacher professional
development.

Sub-theme 1: Use of relevant teaching methods

The analysis of the findings revealed that the best
strategy for improving the teaching of science in
secondary schools was the use of relevant teaching
methods. This strategy was supported by Tutor A
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who said that “teachers should first develop a
subject improvement plan, perform experiments and
build concepts and not just to teach, do revisions
with the learners, ensure that there are relevant
material and do item analysis after each formal task
has been administered to identify errors and
misconceptions held by learners.” Tutor B said that
teachers should ensure the use of a pacesetter, come
up with a way to take learners to nearby science
centres during school holidays and vacations to
keep pace with other learners, use practical work as
an integral part of the programme at school to
prepare learners for real science world.

Sub-theme 2: Supervision of teaching and learning
This strategy was confirmed by Tutor A who said
that “the Departmental Head (DH) should ensure
that teaching and learning of science takes place by
paying class visits and providing the necessary
support.” Tutor A was supported by Tutor B who
said that the “Departmental Head and the school
management team (SMT) should ensure that
teaching and learning of science takes place by
conducting classroom visits and by making
resources available.”

Sub-theme 3: Regular assessment
The findings of the study revealed regular
assessment for the enhancement of science
instruction and learning, which was confirmed by
Tutor A who recommended regular assessment:
“Teachers should use previous exam papers to
assess learners’ knowledge and provide learners
with copies of exam guidelines.” Tutor A was
supported by Tutor B who emphasised that
[tleachers should use previous exam papers as well
as other resources as part of informal assessment,
provide learners with copies of exam guidelines,
ensure that informal tasks include word questions
on all cognitive and difficulty levels, and give
learners problem-solving questions which involve
graphs in every knowledge area, for example, using
graph papers when necessary.

Sub-theme 4: Use of technology and regular
practical work

The findings revealed that schools should improve
science teaching by using modern technology in the
teaching of science. This view was emphasised by
Tutor A who said: “To improve the teaching of
science, teachers should encourage the use of
calculators and conduct experiments and many
other practical investigations.” Tutor A’s remark

was confirmed by Tutor B who said that “teachers
should ensure that a science learner has a scientific
calculator and can use it for various calculations.”
According to Evans, Nicolaisen, Tougaard and
Achiam (2020) virtual experimentation provided
through interactive computer-based simulations has
proven to have a positive impact on students’
evolving  skills, attitudes, and conceptual
understanding.

Sub-theme 5: Teacher professional development
This theme revealed that science teachers should
attend regular teacher professional development
workshops to enhance the instruction and learning of
science. This view was supported by Tutor A, who
emphasised that “the Department of Basic
Education (Curriculum advisors) should always
workshop educators on how to teach problem-
solving in science.”

The responses of Tutor A and Tutor B revealed
five strategies that may be applied to enhance the
PFSC programme on Grade 8 learners’ science
performance, namely the use of relevant teaching
methods, regular assessment, supervision of
teaching and learning, use of technology, regular
practical ~work and teacher  professional
development. According to the findings, teachers
should always assess learners using various forms of
assessment, always monitor the work of teachers and
learners, and always use modern technology in
science. Teachers should involve learners in
experiments or practical work, and the curriculum
advisors should always conduct workshops for
science teachers.

These strategies comply with the theory of this
study, namely the SCIM. According to the SCIM,
science teaching and learning can be improved by
non-formal science learning, lifelong learning of
science, development of skills, changing attitudes
towards science, family learning, motivation and
interest, professional development of tutors, and
using effective teaching methods of science.

Findings from Learner Questionnaires

In this section we focus on the findings of the
questionnaires administered to 50 Grade 8 learners
at the Palabora Science Centre (see Table 5 below).
The responses range from 1 (Strongly agree), 2
(Agree), 3 (Neutral), 4 (Disagree) and 5 (Strongly
disagree).
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Table 5 Learner questionnaires

Statement 1 2 3 4 5

1)  The programme helps me to become more 81% 12% 7%
creative and imaginative

2)  The programme encourages more 78% 20% 2%
communication with classmates

3)  Programme obstructs active and engaging 3% 33.3% 64%
lesson for the best of learning experience

4)  Iexpress ideas and thoughts better 96% 4%

5) It helps me to learn more effectively with 100%
others

6)  Improve learning abilities specifically in 98% 2%
reading, studying and writing

7) I am more behaved and under control 97% 3%

8) It decreases my confidence to participate 1% 99%
actively in the class

9) I make friends with other learners from 100%
different schools

10) I am not able to develop my talent 26% 74%

11) Itis not able to provide the opportunity for 4% 7% 31% 58%
industrial site visits to work environments

12) I form a working relationship with the tutors 88% 10% 2%

Findings from the Tests
In this section we present the data that were
collected by means of science tests written by Grade
8 learners (see Table 6).

Table 6 Test results

Pre-test Post-test
Yx= Yx2= Yx2= Yxh=
1839 71379 3031 174806
n=1>50 n=50 n=50 n=>50
XT=368 X1=1427.6 X7=36.8 X2 =4065.3

Data in this study were also collected using two
science tests consisting of 36 questions answered by
50 Grade 8 learners who attend PFSC. The data were
analysed through SPSS by applying statistical
measures. A t-test was performed to determine
whether any significant difference existed in learner
performance at the beginning of learning and at the
end of learning. We interpreted the results of the
study by using the ¢-test at the p < 0.05 level of
significance and by comparing the means.

According to the #-test result, there is a
significant impact on the performance of Grade 8
learners because after having attended the
programme at the centre, their performance had
improved significantly. The finding confirms that a
science centre like the PFSC has a huge influence on
the academic achievement of learners, that effective
teaching of science takes place at science centres and
that learners’ attitudes towards science become
positive.

Discussion of Results

An analysis of data revealed that the PFSC
programme has a strong impact on the academic
performance of Grade 8 learners. This is because a
learner-centred  approach, effective teaching
methods that enable the learners to understand
science content very well, extra teaching lessons,

experiments, and investigations are used at the
centre. Weimer (2011) confirms this finding and
asserts that in the learner-centred approach, the
learners and teachers share the focus, but the
learners are more in control of their learning. An
analysis of data also revealed that science centres
have a strong impact on learner performance
because they have enough teaching and learning
resources such as textbooks, the internet, a library,
and a laboratory. Instructional materials play a
crucial role in facilitating effective teaching and
learning processes by providing visual aids, hands-
on experiences, and interactive resources to enhance
students’ understanding of educational concepts
(Miremba, 2024). David (2014), who emphasise that
those resources enhance the academic performance
of learners in the examinations, supports this view.
The findings also revealed that science centres
create positive attitudes of learners towards science
because they become motivated, enthusiastic and
excited and they enjoy science by participating in
practical activities at their own pace. The findings
also revealed four main functions of science tutors,
namely teaching science using various teaching

methods, using many teaching and learning
resources, creating a favourable learning
environment, and improving the academic

performance of learners. Duit and Tesch (2018)
confirm that the role of the science teacher is to use
effective teaching and learning methods to teach
science because it contributes to the high
performance of learners.

The findings from the questionnaires were in
line with the theory of this study, which is the SCIM.
According to the model, science centres have a
personal impact which includes a positive attitude
towards science, motivation, and interest in learning
science. This theory is supported by the International
Science Centre & Science Museum Day (n.d.),
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which emphasises that science centres increase
visitors’ knowledge and understanding of science,
provide memorable learning experiences which can
have a lasting impact on attitudes and behaviour,
promote inter-generational learning, and promote
trust and understanding between the public and the
scientific community.

According to Ezeobi (2017), science teachers
need to be conversant in modern innovative teaching
strategies and be encouraged to employ these
strategies in their teaching. These strategies include
guided discovery, concept mapping, co-operative
learning, problem-solving, and constructivism. Duit
and Tesch (2018) recommend seven strategies for
improving the effective teaching and learning of
science in secondary schools. The seven strategies
build on the ideas that learners bring to lessons, help
them to direct their learning, use models to support
understanding, support learners to retain and retrieve
knowledge, use practical work purposefully and as
part of a learning sequence, develop scientific
vocabulary and support learners to read and write
about science and use structured feedback.

Recommendations of the Study

In this section we focus on the recommendations that
may be applied to enhance the PFSC programme on
Grade 8 learners’ science performance. Given the
negative attitudes of learners about learning science
and their poor academic achievement in science in
the schools, two main recommendations are made
for the improvement of practice and future research.
The first recommendation is the improvement of
practice. The results of this study revealed that many
learners were negative about learning science and
attending science centres. Therefore, we recommend
that the Department of Basic Education (DBE)
motivates communities to support the learning of
science at science centres. We also recommend that
the DBE should arrange and conduct effective
teacher professional development workshops of
science to improve teaching and learner
performance in science.

The DBE should also provide sufficient
teaching and learning resources to schools. Due to
the shortage of science teachers in many schools, it
is also recommended that the DBE should employ
more science teachers. The principals, deputy
principals, and departmental heads, with the
assistance of curriculum advisors, should join hands
to support teachers in teaching science to improve
instruction and learner performance. It is also
recommended that the DBE should ensure that more
science centres are established in the Limpopo
province to enhance the academic achievement of
learners in science. The second recommendation
study is about further research. The results of this
study disclosed that many learners were negative
towards attending science centres. It is, therefore,
important to investigate the challenges that science

tutors experience at the learning centres, and to
change the attitudes of learners, parents, and
educators towards attending science centres.

The findings of such research will motivate
parents and educators to encourage learners to attend
science centres and will also encourage the
government to provide the necessary support to all
the science centres. The results of such studies may
be vital in enhancing the teaching and learning of
science, not only in the Limpopo province but in
South Africa as a whole.

Conclusion
With this study we aimed to investigate the impact
of the PFSC programme on Grade 8 learners’
science  performance. Individual interviews,
questionnaires, and tests were used to collect data
from science tutors and learners. The thematic data
analysis method and SPSS were used to analyse the
data qualitatively and quantitatively. This study
revealed the following major findings:

e The science centre had a strong impact on the
academic performance of learners. After having
received lessons for a particular period, they
performed extremely well during the post-test. The
tutors at the centre used effective teaching methods
that enabled the learners to understand science
content very well. This implies that learners who
attended science centres possess more science
knowledge and skills than learners who did not attend
science centres.

e Many learners were positive towards learning
science and attending the science centres; the learners
perceived the PFSC as the perfect place for science.
This indicates that many learners attend science
centres.

e  Various teaching and learning strategies used by the
tutors at the PFSC may contribute to the achievement
and performance of learners in secondary schools,
namely, the use of effective teaching methods,
supervision of teaching and learning, regular
practical work and assessment, use of technology and
teacher professional development. Therefore, PFSC
is one of the academic institutions of science with
high academic science performance of learners in
South Africa.

These findings are in line with the theory of this
study, namely, the SCIM, which shows that a
science centre, with its mission, strategic plan, and
corporate structure is dependent on funding, staff,
and volunteers for its daily functioning. The findings
of this study may contribute immensely to
improving the attitudes of learners towards science,
improving the academic performance of the
learners, and increasing the number of learners who
select science as major subject. The findings of the
study may also assist teachers in improving the
implementation of science curricula in schools.
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