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This qualitative interpretative case study explored in detail the use of exhibits to
enhance the teaching and learning of science by a science centre in Pretoria, South
Africa. The study was guided by the following research question: what are the re-
flections on the science centre education officers as they enhance the teaching and
learning of science? Two education officers were purposefully sampled as partici-
pants in this study. Data were collected through observation and semi-structured
interviews. Findings revealed that indeed exhibits are the major component of the
science centre, however, some education officers do not have the content knowledge
(CK) of the exhibits, some visiting schools do not understand the use of the exhibits
to enhance the teaching and learning of science. It is recommended that education
officers should receive proper training on the content knowledge of the exhibits and
visiting schools must be encouraged to fully participate in the teaching and learn-
ing at the science centre. Teacher’s workshop should be coordinated to encourage
teachers to use the exhibits for teaching and learning at the centre. School cur-
riculum should include visits to science centres for practical projects to enhance the
teaching and learning of science.

How to Cite

Bilankulu, H. J., Mudau, A. V., & Ntuli, T. G. (2023). Reflections on the Science
Centre Education Officers as They Enhance the Teaching and Learning of Science.
Unnes Science Education Journal, 12(3), 154-159.

* Correspondence Author:
E-mail: entulit@unisa.ac.za

p-ISSN 2252-6617
e-ISSN 2502-6232



Hasani J. Bilankulu / Unnes Science Education Journal 12 (3) (2023) 154-159

INTRODUCTION

Increasing the understanding of Scien-
ce, Technology, Engineering and Mathematics
(STEM) in the learning process is the main agen-
da for the global education system (Talib, 2020).
The need to cultivate learners’ attitude and un-
derstanding of science through dialogue and the
motivation through interaction to learn science
is the drive in the development of a knowledge-
based society (Falk and Dierking, 2017). Science
centres and museums play a major role in enhan-
cing the teaching and learning of science through
interactive exhibits. The world is moving into a
knowledge-based society and South African can-
not be left behind.

There is a serious concern about the le-
vel of science education in South Africa (Fish,
2017). The alarming findings that South African
learners continue to underperform in science
and mathematics education is a serious concern
(Manda and Dhaou, 2019). In another Trends in
Mathematics and Science Study (TIMSS) that
was conducted where South Africa participated
in Grade 9 level, South Africa has shown some
improvement (Reddy, Visser, Winnaar, Arends,
Juan & Prinsloo, 2016). However, in the 2015
study, South Africa still falls among the five lo-
west performing countries in science and mathe-
matics. (Reddy, 2021) argue that considering the
poor performance by South African learners in
science, teaching and learning in science educati-
on must be enhanced.

The number of learners doing science
at school level in South Africa is also declining
(Department of Science and Technology, 2016).
According to Maluleke (2019) some high school
learners perceive science subject to be difficult
and demanding. Mushaikwa (2014) argue that
learners leave science subjects to choose other
subjects that are perceived to be less demanding,
and the learners believe that they will do better
in those subjects. Learners see science as abstract
subjects which do not have any link with their
everyday life. There is a decline in science acti-
vity that can arouse learners’ interest in science
education (Maluleke, 2019). As such Schulze and
Heerden (2015) indicate that science education in
South Africa needs serious attention.

Consequently, science centres were crea-
ted to mitigate these negative perceptions about
science. In brief, the purpose of science centres
is to popularise science by making it more inte-
resting and encourage learners to study science
and choosing science careers (DST, 2016). These
centres aim to achieve these through science exhi-

bits and lessons that are linked to the school curri-
culum (DST, 2014). According to the researcher’s
observation, some of the schools that visit the
National Zoological Gardens had no ideal on
how the institution can help them to learn and
understand science on a practical level. Schools
visited the centre just to relax and be out of the
formal schooling (Mosabala, 2014). The schools
did not explore the science concepts and principle
that were exposed to them at the National Zoo-
logical Garden. For an example, learners did not
fully interact with the science display and exhibit
at the centre. Some schools did not see it as a lear-
ning institution, they saw the centre as a place to
relax. Employees (education officer) at the centre
did not pay much attention on the interaction bet-
ween the learners and the exhibits.

Science centres and museums play an im-
portant role in engaging learners to study scien-
ce, and their leisure setting provides a medium
through which learners can acquire scientific in-
formation and develop ideas for themselves and
their societies (Person, 2018). These centres have
positioned themselves well in societies’ collective
knowledge and as sites for public science educa-
tion. They function in a way as to complement
formal education by promoting science literacy
(Tayer, 2019). It is vital for learners to visit these
centres to get motivated and have a better under-
standing of science through exhibits.

Interactive lessons and exhibits at scien-
ce centres and museums are credited for being
hands-on which is pedagogically superior to tra-
ditional way of transmitting knowledge (Cox,
2019). Science centres and museums offer a mo-
del of experiential learning that has a direct en-
counter with the phenomena rather than a mere
thinking about the encounter (Eshach, 2016). It is
a unique platform for science engagement (Per-
son, 2018). Watermeyer (2012) argues that the
modus operandi of science centres and museums
encourages social interaction which evokes scien-
tific discourse.

Science centres have science exhibits that
are used to teach learners about science concepts
and principles. The research question explored
in this study is “what are the reflections on the
science centre education officers as they enhance
the teaching and learning of science?

METHOD

The research methodology used in this ar-
ticle is a qualitative case study approach. In this
methodology words are used as data to under-
stand and interpret more local meaning by using
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data gathered in a context to produce general un-
derstanding (Yin, 2016). Braun and Clarke (2013,
21) argue that qualitative research is exploratory,
open-ended and produce in-depth, rich, and de-
tailed data from which to make claims. The re-
searcher chose this methodology because it con-
nected well with the purpose and the research
question of this study. As argued by Richards and
Morse (2013) that the researcher actively creates
the link between the purpose and the method to
be used. A multiple case study design was used
to understand the use of exhibits to enhance the
teaching and learning of science at the science
centre.

A purposeful sampling was used to select
two participants on this study. Purposeful samp-
ling involves the selection of participants because
of their characteristics, which are those who are
willing to reflect on the phenomena of interest
and they are willing to participate (Richards and
Morse, 2013). According to Richards and Mor-
se (2013), sampling is key to good qualitative
inquiry; it helps to understand the dilemmas of
qualitative validity. Two education officers were
purposefully sampled on the bases that they have
a qualification in Natural Sciences, they were
trained to facilitate teaching and learning at the
centre, and they are willing to participate on the
study.

Qualitative data were collected from the
two participants, each case was treated and analy-
sed separately because this was not a comparative
case study. For this research the following techni-
ques were used to collect data, namely; semi-
structured interviews and observations. This is
called triangulation method, where multiple data
sources are used to produce a greater depth and
breadth of understanding. This method corrobo-
rates findings and builds a more holistic picture
of the phenomenon (Billups, 2014). Participates
were interviewed before the lesson presentation
and after the presentation and they were also ob-
served during the presentation. These was done
to gain an in-depth understanding of how exhi-
bits are used to enhance the teaching and learning
of science at the science centre.

After data were collected the researcher
used an ethnographic approach to analyse the
data. According to Richards and Morse (2013) in
ethnography the segments of data may be consi-
dered as pieces of a puzzle that fit together to give
a complete, holistic, and rich description. Each
case was analysed separately to understand how
exhibits are used to enhance teaching and lear-
ning at the science centre.

RESULTS AND DISCUSSION

The results from each case are presented
separately.

Case 1: Musa

The first education officer who participa-
ted in this study will be called Musa.

Musa was observed and interviewed on his
lesson. The lesson he presented was on “Under-
standing South African Biodiversity”. He had a
station and displayed different specimen, biofact
materials and staffed animals to teach learners
about South African Biodiversity, His station was
adjacent to the Vulture enclosure. Researchers
such as Ramey- Gassert (2016) and Cox (2019)
argue that science centres and museums can draw
in learners, science equipment and learners get
the potential chance to see and feel the exhibits.
Science centres and museums are fit for giving
hands-on activities that can energize learners and
urge them to learn science in a non-evaluative
and loosened-up setting. Science centres and Mu-
seums can connect with learners through intri-
guing activities, through exhibits which empower
learners to lead logical tasks and upgrade decisive
reasoning (Bencze and Lemelin, 2001).

This has been confirmed by Musa. When
asked about the use of exhibits to enhance teach-
ing and learning he said:

1 think the use of exhibits and interacti-
ve activities are very effective. It’s a very effective
method of teaching because from what I have
noticed so far, the use of the exhibits makes the
learners very interested to want to know how they
work. The exhibits, I think are a very main thing
because it makes them want to learn more if they
see something rather than hearing words about
it. So, if you have a certain activity that you are
using, they will be more interested in that, becau-
se when they approach the station, they will see
all the exhibits. So, from the beginning, they will
enter, they want to know more.”

From the above explanation is clear that
the exhibits play an important role to enhance
teaching and learning at the station where Musa
is teaching about “Understanding South African
Biodiversity”. Learners at his station showed in-
terest because the exhibits displayed.

Musa was observed teaching learners
about the importance of food-chains and food-
web. He said:

“Food web illustrates which organism eat
which one, starting with the grass to the lion. You
have grass as producers, herbivores as primary
consumers and Lion as a secondary consumer,
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these are categories we use in food webs”.

One learner asked: “what about a human
being on this food web”?

Musa said: “you can replace the Lion with
a human being”.

Musa’s answer was not correct. It was clear
that Musa did not have the content knowledge of
the exhibits. His explanation of a food web was
lacking. He could have used the correct concept
of energy flow to explain food chains and food
webs. His explanation of primary consumers as
herbivores and a Lion being a secondary consu-
mer on his food web was also incorrect. Musa
had an opportunity to include Vultures as part
of his lesson to explain the tertiary consumers,
but he did not. His station was next to a Vulture
enclosure, it would have made more sense to use
Vultures as part of his exhibits.

It is clear from the above that Musa’s Kno-
wledge of the exhibits is lacking. Musa battled to
answer a learner’s question on “what about a hu-
man being on this food web”?. Musa was obser-
ved battling to understand where a human being
will fit on his food web. All he said was “you can
replace the Lion with a human being”. He did
not explain why. His explanation was not accu-
rate. He could have included a human being as a
tertiary consumer on his food web.

According to Shulman (1986), content
knowledge represents teacher’s understanding of
the subject matter taught. “It is the amount and
organisation of knowledge per se in the mind of
the teacher” (Shulman, 1986.9). This argument is
supported by Tran and King (2007), where they
state that content knowledge refers to an under-
standing of the structure of the subject matter
and its epistemology. According to Reiss (2018)
the education officer needs to not only under-
stand that something is so, but the education of-
ficer must also further understand why it is so,
thus the emphasis is on a deeper understanding
of the subject matter taught. Based on the above
explanation of the subject matter, it is very clear
that Musa’s content Knowledge is lacking.

When asked about the other schools
groups that were passing and not attending to the
lesson at his station Musa said:

‘“ some schools do not understand that the-
re is a learning opportunity on this exhibits, they
come look at them and say they are in harry, they
can’t wait and learn. Mainly teachers, kids are
interested by their teachers are telling them that
they don’t have time.”

Some schools do not understand the im-
portance of teaching and learning that takes pla-
ce at the science centre. They only want to see the

exhibits and leave the station. Schep, et al (2018)
in their studies of schools visiting museums
found that very little is done in the preparation
for the visit. Most teachers hardly understand the
objective of the visit to the museum.

Case 2: Zanele.

The second education officer who partici-
pated in the study will be called Zanele.

Zanele was observed and interviewed at
her station where she displaced microscopes and
other apparatus used in a science laboratory. Her
station allowed learners to interact with micros-
copes and use slides to view under the micros-
cope.

Reiss (2018) argue that interactive activi-
ties and displays at science centres and museums
are credited for being involved, drawing in and
stimulating, which is more academically acknow-
ledged than the traditional approach of teaching
science to learners.

Zanele confirmed the importance of ex-
hibits to enhance the teaching and learning of
science. She said:

“ It is important for learners to come to
the National Zoological Garden to learn science
because we have interesting activities and many
exhibits that make us to teach science in an inte-
resting way, they won’t forget what they learned
at the Zoo.”

Zanele indicated that the National Zoolo-
gical Garden is a good platform where visiting
learners and teachers can learn science through
interactive activities and the exhibits placed
around the centre. Eshack (2016) confirms that
the collection at science centres and museums
provides learners with the opportunity to see and
touch the exhibits, ask questions about them, and
place them within context for the development of
scientific and technological understanding. Cox
(2018) argue that science centres and museums
can offer a model of experiential discovery that
has an immediate experience with the peculiari-
ties rather than simply pondering the experience.
Learners’ visit to a science centre or museum is
generally an encounter that can’t be effortlessly
neglected, it is dependably an enduring impressi-
on to the meeting learners.

Zanele was observed explaining the diffe-
rence between a microscope and a telescope. She
said:

“ Telescope is used in astronomy and a
microscope is used in life sciences to see micro-
organisms”

The explanation by Zanele was lacking.
She had both instruments on her station
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displayed. She could have used the instruments
to explain the differences between a telescope and
a microscope, that would have assisted learners to
understand the differences and their use in scien-
ce. Zanele did not know her exhibits very well.
She could have used the telescope to demonstra-
te how to see far object, but she only focused on
the microscope only and used the microscope to
show learners specimen. Zanele also confused
the compound light microscope with the dissec-
ting microscope. She had a dissecting microscope
in her hand explaining how it works but referring
it to a compound light microscope. That created
a misconception amongst the learners. According
to Suprapto (2020) Zanele explanation of com-
pound light microscope using a dissecting micros-
cope will create a misconception to the learners.
Learners might think that the explanation given
is for the dissecting microscope, they will leave
the station with the memory of the microscope
used for the explanation.

Zanele’s content knowledge of the exhi-
bited microscope is lacking and can be confusing
to the learners that attended her lesson.

When Zanele was asked about her exhi-
bits at her station she indicated that some schools
were only interested in seeing the exhibits, they
did not stop to learn about the microscopes and
how they are used in laboratories. Some schools
were saying that they don’t have enough time
to wait and learn about the exhibits. McClaffey
(2014) also confirms in her study where some
groups were never engaged in the learning activi-
ties provided at the museum. Falk and Dierking
(2000) also found that some school groups only
visit to have fun not to get involved in the learning
and teaching activities at the museum.

Science centres and museums are great
resources for teaching and learning. They provi-
de learners with a unique context to think about
science and technology outside the formal school
environment (Cullen, 2005). Musa and Zanele
confirmed that exhibit are the main resources for
the science centre.

Many researchers such as Eshack (2016),
Cox (2019), Reiss (2018), Schep, et al (2018) and
Persson(2018) praises science centres and mu-
seums for the collection of interactive exhibits
that play an important role in teaching and lear-
ning of science Not much has been said about the
education officer based at those science centres
and museum on how the use the exhibits to facili-
tate teaching and learning.

The study revealed that some education
officers at those centres do not have enough kno-
wledge of the exhibits. This was clear from Musa

who could not explain the concept of energy flow
from one organism to another. Musa had the ex-
hibits to explain the food web, but his knowledge
of the resource was inadequate. Yapicis (2018)
confirmed that science knowledge from the scien-
ce centres should be up to date and appropriate to
the level of the learners for them to have a better
understanding of science concepts.

It is also revealed that when resources are
not use appropriately, they can create misconcep-
tions to the learners. Zanele confused learners
with using a dissecting microscope to explain
a simple compound microscope. Learns might
miss to understand the difference between the
two microscopes that were displayed by Zanele.
Reiss (2018) further argue that if science learning
is rarely substantial, misconceptions are initiated
or fostered in science centres and museums.

The finding in this study reveals that some
education officers lack the content knowledge of
the resources used by science centres to enhance
the teaching and learning of science.

It is also noted in this study that some
schools do not have a clue on the scientific kno-
wledge available at the science centre. Schools
were seen reluctant to learn, stating that they do
not have enough time to engage in the teaching
and learning process. It was revealed that some
schools do not see the National Zoological Gar-
den as a centre for scientific knowledge. They
have shown little interest on teaching and lear-
ning process at the centre. According to Rennie
and McClafferty (2016) science centres and mu-
seums are seen as edutainment institutions where
entertainment is more emphasized that the real
learning of science. According to Mkhize (2020)
museums are being criticized for being playg-
rounds where learners are being entertained that
learning science.

CONCLUSION

The findings from the two participants
confirmed that exhibits are the main attraction
for the science centre to enhance the teaching and
learning of science. These exhibits are used to il-
lustrate and assist learners in science knowledge
construction.

It is also revealed from the two partici-
pants that content knowledge of the exhibits that
are used to enhance the teaching and learning
of science is lacking from the two participants.
It therefore recommended that education officer
must receive intensive training on the content
knowledge of the exhibits.

The finding also revealed that some
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schools do not understand the importance of
the learning and teaching activities in the scien-
ce centre. Some schools visit the centre for other
reasons that to enhance the teaching and learning
of science. It is therefore recommended that the
centre should organise many workshops with te-
achers and inform schools of the opportunities
for teaching and learning science at the science
centre. It is also recommended that curriculum
developers should incorporate science centre in
the curriculum for schools to do projects at the
science centre.

REFERENCES

Billups, F. (2014). The quest for rigor in qualitative
studies: Strategies for institutional researchers.
The NERA Researcher, 52(1), 1-5.

Braun, V. & Clarke, V. (2013). Successful qualitative Re-
search: a practical guide for beginners. London:
Sage Publications.

Cox, A.M. (2019). Space and embodiment in informal
learning. University of Sherfield. High Edu. 75,
1077-1090.

Creswell, J. (2012). Research design (4th Ed) Qualitative,
Quantitative and mixed methods approaches. Unit-
ed Kingdom: Sage Publications, Inc.

Creswell, JW. (2017). Qualitative inquiry and Research
Design: Choosing among five approaches. Thou-
sand Oaks: Sage Publications, Inc..

Cullen, M. (2005). Enhancing multiple intelligence
through museum visit. The Journal of the science
teachers’ association, 43(3), 27-28.

Department of Science and Technology, (2016). DST
Strategic plan. Pretoria: Department of Science
and Technology.

Eshach, H. (2016). Bridging in-school and out of-
school: Formal, non-formal and informal edu-
cation. Journal of science education and technology,
16(2), 153-295.

Falk, J., & Dierking, L. (2017). Learning from museums:
Visitors experience and the making of meaning.
Walnut Creek, CA: Alta Mira Press.

Hensiek, S., DeKorver, B. K., Harwood, C. J., Fish,
J., O’Shea, K., & Towns, M. (2017). Digital
badges in science: A novel approach to the as-
sessment of student learning. Journal of College
Science Teaching, 46(3), 28.

Lawrence Bencze, J., & Lemelin, N. (2001). Doing
science at a science centre: Enabling indepen-
dent knowledge construction in the context of
schools’ museum visits. Museum Management
and Curatorship, 19(2), 141-157.

Maluleke, M. J. (2019). Using code-switching as an em-
powerment strategy in teaching mathematics to
learners with limited proficiency in English in
South African schools. South African Journal of
Education, 39.

Manda, M. 1., & Ben Dhaou, S. (2019). Responding
to the challenges and opportunities in the 4th
Industrial revolution in developing countries.

In Proceedings of the 12th international conference
on theory and practice of electronic governance (pp.
244-253).

Mkhize, B.N. (2020). Who visits a nature based ur-
ban attraction and why? An exploratory study
of the motivations to visit the Pretoria Zoo in
South Africa. African Journal of Hospitality, Tour-
ism and Leisure.

Mosabala, M. S. (2014). Understanding Teachers’ and
their Learners’ Perceptions about Museums
Visits in South Africa. Mediterranean Journal of
Social Sciences, 5(14), 404-412.

Mushaikwa, N. (2014). Investigating Pre-service Natural
Science Teachers’ Perceptions of Earth in Space
through Special Modelling and Argumentation. Un-
published Masters Dissertation, University of
the Western Cape, Cape Town.

Packer, J. (2008). Beyond learning: Exploring visitors’
perceptions of the value and benefits of mu-
seum experiences. Curator: The Museum Journal,
51(1), 33-54.

Person, L. M. (2018). Museum Experience: Understanding
science learning. Springer International Publish-
ing.

Ramey-Gassert, L. (1997). Learning science beyond
the classroom. The Elementary School Journal,
97(4), 433-450.

Reiss, M. J., & Tunnicliffe, S. D. (2001). Students’ un-
derstandings of human organs and organ sys-
tems. Research in Science Education, 31, 383-399.

Richard, L. & Morse, J.M. (2013). Readme first for a us-
er’s guide to: Qualitative Methods. (3rd ed). Lon-
don: Sage Publication.

Schep, M., van Boxtel, C., & Noordegraaf, J. (2018).
Competent museum guides: defining compe-
tencies for use in art and history museums. Mu-
seum Management and Curatorship, 33(1), 2-24.

Schulze, S., & Van Heerden, M. (2015). Learning envi-
ronments matter: Identifying influences on the
motivation to learn science. South African Jour-
nal of Education, 35(2), 1-9.

Shulman, L.S. (1986). Those who understand: A con-
cept of teacher knowledge. American Educator,
10(1), 10-75.

Suprapto, N. (2020). Do we experience misconcep-
tions?: An ontological review of misconcep-
tions in science. Studies in Philosophy of Science
and Education, 1(2), 50-55.

Nasri, N. M., Nasri, N., & Abd Talib, A. A. (2020).
Physics teachers’ perceptions on sustainable
physics education. Journal of Baltic Science Edu-
cation, 19(4), 569.

Taylor, T. S., Nisker, J., Teunissen, P. W., Dornan, T.,
& Lingard, L. (2016). Recovery of sleep or
recovery of self? A grounded theory study of
residents’ decision making regarding how to
spend their nonclinical postcall time. Academic
Medicine, 91(3), 395-400.

Watermeyer, R. (2012). A conceptualisation of the
post-museum as pedagogical space. Journal of
Science Communication, 11(1), A02.

Yin, R. K. (2016). Qualitative Research from start to finish.
(2nd ed). The Guilford press. New York.

159



