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Abstract

Purpose: The rationale behind this study was to investigate how three Grade 5 Natural Sciences teachers in three
Western Cape primary schools teach science concepts so as to enable the researcher to gain a deeper understanding and
more insightful perception of the ways in which the pedagogical practices of South African primary school teachers
influence conceptual learning in the science classroom.

Methodology: The sample comprised three teachers in a specific metropole district in the Western Cape. A qualitative
approach was employed to ensure the collection of rich data.

Results: The findings indicated that teachers tend to ignore learners’ misconceptions in class, that they rely heavily on
everyday empirical examples, that they fail to link these empirical examples to scientific concepts and that they devote
little talk time to explaining scientific concepts.

Recommendations: Based on its findings the study proposed a model of classroom practice that focuses on
promoting effective science learning with the aim of developing and transforming the everyday, familiar knowledge
of learners into new understandings of school-based scientific concepts and processes.

Conclusion: The data from the study suggested that there may almost certainly be serious shortcomings in the
instructional practices of teachers and that such shortcomings are not confined to the three schools in the sample but are
to be found in township primary schools in general. In addition, these shortcomings may require immediate
intervention on the part of senior curriculum specialists as well as teacher training higher education institutions (HEIs).

Keywords: mediation; misconception; scientific concepts; scientific knowledge,; everyday concepts

1. Introduction

South Africa has recently introduced a new Curriculum and Assessment Policy Statement (CAPS) which was
designed, among other things, to encourage the active involvement of learners in the learning of conceptually
demanding subject matter across the various grades and learning areas. This curriculum emphasises the need for
educators to adhere to the rigid standards or frameworks of both the content and the processes to be taught to each
grade and phase. Unfortunately, the sheer volume of this content often results in teachers having to rush in order to
cover the material and without engaging in in-depth teaching. Fleisch (2008) and Taylor (2008) have reported that
quality science teaching may make a significant difference to the learning process, arguing that the poor performance
of students in science, particularly in South Africa, may be attributed to the science teachers’ own lack of scientific
knowledge, together with their beliefs about the way in which science should be taught.

In his account of teaching methods in South African primary schools, Fleisch (2008) reports that the
misinterpretation of the curriculum by teachers exacerbates the poor academic performance of the majority of
learners. He describes how, instead of lessons in which teachers skilfully mediate and learners actively construct
knowledge, the prevalent misinterpretation by teachers of the notion of the teacher as a mediator of learning and
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children constructing their own knowledge leads to undirected lessons “in which intellectual order, focus and
discipline” are absent, and in which teachers provide little to no content of the subject in question (Fleisch, 2008, p.
136). He claims that, in many cases, the teachers’ knowledge of how students learn concepts at school is limited and,
as a result, teachers are not able to devise appropriate and effective teaching strategies. In addition, the majority of
teachers fail to convey to the children the basic methods and procedures for learning (Fleisch, 2008).

Several aspects of the current educational context in South Africa together make a powerful case for finding
sustained and innovative ways of improving science teaching in primary schools. The majority of primary schools in
South Africa are reported to be struggling to offer high quality instruction in science and mathematics to the majority
of school learners. This is a particular problem in rural and township schools (Hardman, 2005; Fleish, 2008).

Poor performance in science has been reported in national, regional and international tests. The concern about
science education and science standards has been exacerbated by worries that South Africa was ranked extremely
low in the 1993, 1998/9, 2003 and 2007 Trends in International Mathematics and Science Study (TIMMS), with the
country coming last behind other African countries that spend far less of their budgets on education than does South
Africa. In addition, in 2005, the National Learner Assessment Programme revealed the Grade 6 learners’
performance in science was extremely disappointing (DoE, 2005). It has also been reported that local primary school
learners are not able to do mathematics or execute tasks at the appropriate grade levels or at the minimum expected
competence levels Fleisch; Schollar, 2008). The 2004 Western Cape Grade 6 numeracy tests found that 15% only
of learners were performing at the appropriate grade level, with a disappointing 40% operating at the Grade 3 level
(Fleisch, 2008). This has led some scholars to conclude that 80% of South African learners are below the minimum
expected standard for their grades (Schollar, 2008). It would appear that a matter of particular contention is the
reasons why so many schools continue to fail in their quest to improve the teaching and learning of science and
mathematics.

1.1 Problem Statement

Despite the efforts of the Department of Education to employ qualified teachers and provide them with ongoing
professional development, there is evidence that the instructional practices of teachers have also been found to
exacerbate poor learner performance rather than their instructional practices serving to support learners as regards
quality learning in science (Fleisch, 2008; Muthivhi & Bloom, 2008). The researcher is not aware of any studies
which have been conducted in South African township primary schools to investigate the ways in which the
instructional talk and practices of South African primary school teachers hinder or influence the learners’ conceptual
learning and understanding in the science classroom.

1.2 Research Questions

The following research question was posed: How do Grade 5 teachers teach natural science concepts to primary school
learners?

1.3 Research Purpose

The aim of the study was to explore and observe how Natural Sciences teachers teach science concepts in Grade 5, and
the extent to which the teachers’ perceptions and beliefs about how science should be taught influence their teaching
practices.

1.4 Research Objectives
The objectives of this study included the following:
e To explore the way science concepts are taught to primary school learners

e To observe how the teachers in the study used everyday concepts to explain or provide familiar examples in
their teaching of science concepts

e To identify teachers’ beliefs, and perceptions about the way the Natural Science should be taught to primary
school learners.

1.5 Significance of the Study

It is hoped that the outcomes of this study will be of great value to the research community, that they will serve to
inform the future professional learning of science teachers and will also lead to a better understanding of the extent to
which the instructional practices of teachers affect learners’ conceptual development, thus leading to the enhancement
of learners’ performance in science. In addition, the data generated from this research may be used in teacher training
institutions to train teachers on instructional practices that have an impact on learners’ conceptual development.
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2. Study Design and Methods

In order to accomplish the study objectives outlined above, the study used a qualitative approach in order to generate
rich data. Based on the nature of the exploratory main research question formulated for the purposes of the study, the
research study was situated within an interpretive paradigm, with the qualitative case study as the focal research
method used in the study. The qualitative case study methodology was chosen because it provides the researcher
with the tools required to interrogate complex issues within a particular and specific context, such as studying
individual or specific historical events, or, in the case of this study, teaching practices, in order to understand best
practice cases and those that are otherwise, holistically (Baxter & Jack, 2008).

2.1 Sample
The participants targeted for the purposes of the study were the three Grade 5, Natural Science teachers.
2.2 Sampling and Sample Size

All the participants were selected using a “purposeful sampling” approach in terms of which “researchers intentionally
selected participants to understand the central phenomenon” (Creswell, 2005, p. 204). In terms of this approach
samples are selected on the basis of certain criteria in respect of particular features that allow the exhaustive
exploration and understanding of a central phenomenon which the researcher intends studying (Ritchie et al., 2003).

2.3 Data Collection Procedure (Instruments and Methods)

The study used interviews and observations as the methods of investigation and these contributed immensely both to
the richness of the data and to the researcher’s interpretation of the data. In addition, each of the data sources used in
this study contributed to the triangulation of data necessary to ensure the trustworthiness of the study as each captured
a different perspective of the research topic.

2.4 Data Analysis

All of the interviews conducted with the teachers were transcribed, collated and analysed for commonalities and
differences. In addition, as with the transcribed lessons which had been observed, the data contained in the
transcriptions was coded into broad themes which were related to the sub-research questions which, in turn, were
linked to the main research question. These themes were then entered into a matrix to enable comparisons. Six broad
categories were identified, namely, concepts, misconceptions, feedback, management talk, questions and learners’
responses.

2.5 Trustworthiness

Triangulation, member checks, feedback to the participants and the checking of information were integral to the
research process to ensure the trustworthiness of the study. Trustworthiness was also achieved by asking the
participants to read the transcripts of their interviews to ensure that what had been transcribed was what they had
intended to convey. In addition, the researcher watching the video-taped lessons with the teacher concerned to facilitate
discussions on the teacher’s teaching strategies as well as to obtain clarity, where necessary, on any misinterpretations
to also to clarify aspects of the data collection and data analysis or to make amendments.

2.6 Ethical Consideration

The proposal for the study was submitted to the University of Cape Town’s Ethical Committee for ethical clearance. In
addition, a letter was sent to the Western Cape Education Department and to the principals of each of the schools
selected for the study, requesting permission to conduct the research study at the schools in question. Permission to do
so was granted. The purpose of the study was clearly explained to the participants, who were requested to give their
consent to their lessons being observed and recorded. Before conducting the classroom observations and interviews,
the researcher assured the participants that all the data collected during the interviews and observations would be kept
secure and treated as confidential.

3. Results

The results presented were obtained from the classroom observation and interviews which were conducted with the
aim of exploring the respondents’ teaching practices in relation to Natural Sciences concepts.

Table 1 below presents all the concept and sub-concepts codes together with a definition of each and examples
extracted from the data. The table also shows the percentages that explain the manner of how concepts that were
being taught by individual teachers.
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Table 1. Summary of the Observation Analysis

Concept Codes  Definition of Codes Teacher 1 Teacher 2 Teacher 3
Observed Observed Observed
% % %
Scientic Concept SC1 Defining of Sci. Correctly 2 2 4
SCla Def. according to 2 attibute 0 0 0
SC2 Def. SC. Concept incorrectly 1 1 1
SC3 Elaborate SC. Concept Correctly 6 3 7
SC4 Elaborate SC. Concept Incorrectly 2 0 1
Everyday Concept DEI Define Everyday Concept Correctly 3 6 10
DE2 Define Everyday Concept Incorrectly 2 1 0
misconceptions DM1 Detected Misconception 0 0 1
DM2 Undetected Misconception 1 2 1
feedback FE1 Feedback Elaborated 2 4 6
FE2 Feedback Not Elaborated 8 9 9
Management Talk  MT Management Talk Occurences 39 33 26
Questions Q1 Open Questions: How, Why 0 0 0
Q2 Closed Questions: What, Guesses 22 22 18
Q3 Closed/Fill in the Missing Words 0 1 0
Q4 Closed Why, How 0 0 0
Q5 Closed Management 10 16 17
Percentage 100% 100% 100%

3.1 Scientific Concepts

In view of the fact that science has its own language, which differs in significant ways from the everyday language
spoken (in their mother tongue) by both teachers and learners in their home or social surroundings, it remains a
challenge for teachers to teach scientific concepts and new knowledge in a language different from the mother tongue
language or in a type of “academic” language that is distinct from the everyday, common notion of scientific
knowledge which is acquired in spontaneous, everyday situations. During science lessons, the teachers often struggle
to introduce and/or convey scientific ways of interpreting and explaining scientific phenomena to the learners —
phenomena which they already talk about and know about in their own everyday experience and actions.

Table 1 reveals that high percentage of the teachers’ defining of concepts was used to define everyday concepts as
opposed to defining scientific concepts definition. In addition, the incorrect use of scientific concepts was apparent
from all the classroom observations. The teaching approach employed by the teachers emphasised mainly empirical
knowledge. In light of this instructional approach, it may be surmised that this approach may have negative
developmental consequences for the learners’ ability to internalise scientific concepts as anticipated and expected by
the curriculum.

Furthermore, it was found in each case study that the teachers were presenting scientific concepts in isolation and
failing to relate these scientific ideas and concepts both to each other and to the learners’ everyday lives and
experiential observations. Whatever the learners’ ages, the use of English as a second language and the abstract
nature of the terms, the meaning of the concepts were never clarified or rephrased to render them meaningful to the
learners. All three of the teachers treated science as comprising mere facts to be memorised by the learners, without
emphasising the meaning or processes linked to or signified by those concepts. In addition, the meaning of the terms
was not clarified at a level that Grade 5 learners would understand, with no attempt being made by the teachers to
relate the ideas and concepts to each other and/or to a process. It may be argued that Natural Science concepts are
complex in nature and, therefore, compared to the concepts in other subjects, they require more explanation,
meaningful interaction with the learners (other than the repetition of previous lessons or the learners being required
to give one-word answers to closed-ended questions) and visual demonstrations. Furthermore, it appeared as if the
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teachers’ explanations and definitions of concepts were taken primarily from the textbooks, while they seemed to
structure the discussions in such a way that the focus was on obtaining the correct answer rather than on
understanding and applying the relevant scientific principles. In addition, in cases in which the teachers did define
and explain the concepts without relying on the textbook, these definitions and explanations were often not
scientifically correct and were in fact very confusing. The textbooks used by the teachers and learners who
participated in this study were generic and did not draw on the everyday knowledge of the learners in question. In
other words, they were not culturally and/or contextually embedded in a way that would link the learners’ everyday
knowledge with the scientific terms being taught. Thus, both the textbooks and the way in which the teachers used
them were extremely inadequate in terms of developing the learners’ scientific knowledge.

3.2 The Use of Everyday Concepts

It is clear from Table 1 that the language used by the teachers was littered with everyday rather than ‘academic’
scientific concepts. In the majority of their lessons, the focus appeared to be on revision/repetition of a topic which
had been taught previously, rather than on the development of new concepts or ideas. In other words, the teachers
seemed to be focusing primarily on what the learners already knew, as was illustrated by the exclusive focus on
asking closed questions to which it was obvious the learners already knew the answers. In each case the teacher
failed either to establish whether deeper understanding had resulted from the lesson or to offer learning opportunities
that were different from, or expanded upon, the learners’ spontaneous, everyday forms of learning. Thus, the
teaching of concepts was located mainly in everyday forms of learning. While there were, however, some instances
of the teachers linking the scientific and the everyday, given the dearth of scientific concepts conveyed, it was not
possible to claim with any certainty that the everyday concepts had been rendered scientific in any conscious or
thought-out way. For this reason, it is worth arguing the that the science teaching, as a way of thinking, was not
effective as the teachers were not linking scientific concepts in any meaningful or developmental way to what the
learners had already experienced in their everyday lives and in such a way that would enable them to internalise and
apply these scientific concepts.

3.3 Types of Questions Used

Table 1 provides evidence of the predominance of closed-ended questions accounted for closed management
questions as compared to open-ended questions. In other words, questions beginning with “What” and management
questions such as “Do you all understand?”, predominated. In addition, it appeared that the ‘what’ questions were
based primarily on revision of what had been taught in the previous lessons and also possibly on what the learners
already knew from their everyday lives.

Thus these questions were posed merely in order to elicit one-word answers and without any kind of elaboration on
the teachers’ part. Neither were the learners invited to elaborate on their answers in order to demonstrate that they
had understood the question posed both conceptually and cognitively. The tendency of learners to answer a lower
order question in chorus was evident in all the teachers’ lesson. This despite the fact that it should have been clear
that choral responses do not indicate whether all the learners have understood the concept fully, or assimilated it at a
cognitive level. Thus, the teachers missed the opportunity to ask questions that would encourage the learners to
apply the new concepts to real-world phenomena. In addition, they failed to pose questions that required the learners
to link the scientific concepts meaningfully to what they knew and had observed in their everyday world. Instead, the
questions focused in a superficial way on what the learners knew or had seen in their everyday world but without
meaningfully linking this knowledge to scientific knowledge.

3.4 Teachers’ Feedback to the Learners’ Responses

Table 1 illustrates that a small percentage of what the teachers had to say was used elaboratively in feedback. The
teachers provided very little feedback to the learners during the course of the lessons and neither did they correct
misconceptions. Their feedback comprised mostly repetition, reformulation or an acknowledgment of the learners’
responses with the phrase “very good”. Otherwise the teachers would ask additional lower order questions, thus
giving the impression that the learners’ answers were ‘correct’ but without necessarily showing any in-depth
understanding. Even when the learners provided correct answers to the questions, the teachers did not bother to
check whether they had actually understood the principles or ask the learners to elaborate on and clarify their
responses.

3.5 Dealing with Learners’ Misconceptions

Even when there were obviously misconceptions on the part of the learners or they were confused about the
vocabulary used, the teachers tended not to answer the questions asked nor did they provide clarification in terms of
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language (the second language of all of the learners), instead the teachers would abandon the issue without further
clarification and proceed to ask more questions that the learners would be able to answer ‘correctly’.

Incorrect answers were not discussed by the teachers during the lesson nor were they used to develop the learners’
understanding. Instead, they were simply ignored with no further comment or deeper explanation. In addition, the
teachers did not point out the learners’ mistakes by providing some kind of feedback in the form of a discussion with
either the learner concerned or the entire class if the misconception appeared to be common. Thus, one could say that
the teachers failed to identify their learners’ misconceptions or to use such misconceptions to deepen the learners’
conceptual understanding. Moreover, the teachers failed to offer their learners sound pedagogic explanations that
would have helped them to transform their limited or erroneous ideas during the course of their learning. I would
argue that this approach may even create more misconceptions among the learners as they will now progress further
in their understanding and level of accuracy if misconceptions are not questioned by the teachers and clarified by
further discussion in the class, with all learners being invited to participate and contribute to the discussion.

3.6 Proportions of Teachers’ Instructional Talk

Sound pedagogical practice would lead one to expect the teacher would use much of her/his instructional time to
focus on explaining, discussing and modelling new terms with the learners. However, as emerged from the findings
of this study, the teachers did not utilise much of their teaching time for teaching concepts; instead, the majority of
the time was taken up in managing the lessons. Even when they were introducing new concepts, the teachers tended
to spend less time on the elaboration of the scientific phenomena in question and more on managing classroom
behaviours and asking predominantly closed ended questions that were not designed to explore the learners’ ideas
(see Table 1, p. 6). Thus, the teachers failed to offer learners opportunities to understand and internalise scientific
concepts. The main reason for this appeared to be the fact that they devoted minimal time to explaining, defining and
discussing concepts with the learners. It is therefore safe to claim that the quality of the instructional talk during the
teaching process in in all the lessons observed was insufficient to promote the learners’ cognitive development as
regards the understanding and assimilation of scientific concepts. This is highly problematic as the learners are
supposed to be taught and helped to understand new scientific concepts in new ways and not to be questioned on
what they already know.

3.7 Findings from Interview Data

The teachers’ beliefs about how children learn have a major impact on the teachers’ instructional practices. It was
thus deemed critical to examine how their beliefs influenced the way in which they taught scientific concepts to their
learners. Six themes, namely, scientific concepts, everyday concepts, types of questions, feedback to the learners’
responses, addressing misconceptions and their own personal beliefs on how science should be taught in primary
schools, were identified and were used in the analysis of the interview data.

3.8 Scientific Concepts

In their responses to the questions posed during the interviews, the teachers mentioned the significance of supporting
the learning of science by using concrete materials, drawing from everyday examples, addressing the learners’
misconceptions, and using questions that fostered critical thinking in science as core principles of teaching. It was,
however, evident from the teachers’ responses that they preferred to use the CAPS textbook as they regarded this as
an easy alternative. In addition, the ‘word bank’ in the textbook was useful in guiding them in defining scientific
concepts. Thus, they regarded the textbook as a major source of scientific knowledge and relied heavily on it to teach
science content.

On the other hand, it appeared that the teachers in the study were not aware of the notion of bringing to the fore the
relationships between concepts in the teaching of science, as not one of them mentioned this issue in their responses.
It may be concluded that this was the primary reason for their failing to reveal the connection between scientific
concepts in their instructional practices.

Below are some of statements made by the participants:

“Usually, with the CAPS textbooks, it is a bit easy because they have what they call a ‘word bank’ in their books.

’

So, now, you don’t necessarily need to have visual aids because you can use those meanings of the words.”.

“It is much difficult to teach science, because there are no recourses in our school, and then now I have to refer
to the text book only. I try to have pictures in the classroom, like charts so that at least there are some referrals”.

While all three of the teachers referred to possible different methods of teaching scientific concepts, such as using
visual aids and/or concrete materials, some of the teaching strategies to which they referred were not evident during
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the observation of their lessons and clearly did not form part of the observation framework. This may warrant further
investigation by researchers in the field.

Below are statements from some of the participants:

“I use concrete materials for learners to see what I am teaching. They don’t only theorise what I am teaching
them, but they also visualise what I am teaching them so that they can gain more knowledge of about the
concepts.”

3.9 Everyday Concepts

Although the teachers appeared to be mindful of the need to incorporate and integrate everyday examples into their
teaching, it appeared that they either did not know or did not understand the theoretical basis of this practice and thus,
their interview responses did not convince the interviewer that they understood the critical ‘why’ of linking everyday
knowledge with new scientific knowledge during the course of teaching and learning. This was confirmed by their
teaching practices where they failed to use everyday examples successfully in ways that supported their learners’
conceptual development.

The study found numerous inconsistencies between teachers’ responses during the interviews and the observation of
their actual classroom practices.

Below are statements made by the participants:

“I always use everyday concept to link them with the scientific concepts, I feel it is the easy way to relate to new
concepts, through that way it brings about the knowledge of what they have already know and what they see in
their daily living.”

“I use learners’ everyday examples, it is important to incorporate things that learners have experiences before or
what they see and what they know in teaching and learning.”

3.10 Types of Questions

Although the teachers appeared to be aware of the various types of question that should be used during science
teaching and learning to promote logical reasoning and problem-solving skills in learners, this was rarely evident in
the lessons which were observed. The study found that the teachers tended to use questions beginning with “What”,
and management questions such as “Do you all understand?”.

Below are certain statements made by the participants:

“I use the WHY and the WHAT do you think questions. These types of questions are very important in their
learning, because even if learners are given high order task, they will know how to justify the point of view.”

“I use questions like what and how. The how questions will make the learners to think wisely, like how you think
will happen.”

3.11 Dealing with Misconceptions

The teachers in the study highlighted the importance of addressing learners’ misconceptions and claimed that they
made sure that the learners’ misconceptions were addressed as soon as they became evident. However, in practice it
appeared that their actual classroom teaching contradicted what they claimed. It was evident from the classroom
observations that any misconceptions on the part of the learners that emerged during the lessons were not addressed
and there was no further comment or deeper explanations. Thus, there was clearly an inconsistency between what the
teachers said and their teaching practices.

The participants had the following to say:

“I first try to find out the knowledge they have, but if what they know is not correct, then my role is to give them
the explanation with the correct examples.”

“Me as an educator firstly is to teach them the correct way by giving them the correct explanation of the
misconceptions they have.”

3.12 Teachers’ Beliefs

The teachers in the study articulated their personal beliefs about science teaching and learning and claimed that these
beliefs shaped the way in which they structured their instructional practices. However, in practice, their actual
classroom teaching appeared to be contrary to their purported beliefs. There were several inconsistencies between the
teachers’ responses during the interviews and the observations of their actual classroom practices. In many cases
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there was no link between a teacher’s perceptions and beliefs and his/her practice. Some of the teaching strategies to
which they referred as effective and appropriate to science teaching were rarely seen during the observation of their
lessons and therefore did not form part of the observation framework.

4. Discussion

The way in which the teachers in the study appeared to orchestrate their instructional talk did not support
well-known and accepted research on the conceptual development of primary school learners. The data revealed few
instances of the teachers explaining scientific concepts in line with what constitutes or should form part of the
teaching of scientific concepts. It was evident in Table 1 (p. 6) that every day, rather than ‘academic’ scientific
concepts, dominated the teacher talk. In the majority of their lessons the focus appeared to be on revision/repetition
of a topic which had been taught previously rather than on the development of the new concepts or ideas. The
teachers’ approach appeared to focus primarily on what the learners already knew, as was illustrated by the exclusive
tendency to ask closed questions to which it was obvious the learners already knew the answer. In each case the
teacher failed to establish whether deeper understanding had taken place or to offer learning opportunities that were
different from, or expanded on, the learners’ spontaneous, everyday forms of learning. While there were some
instances of the teachers linking the scientific and the everyday, given the dearth of scientific concepts conveyed, it
is not possible to claim with any certainty that the everyday concepts were rendered scientific in any conscious or
thought-out way. For this reason, I would argue that science teaching as a way of thinking was not effective as the
teachers did not link the scientific concepts in any meaningful or developmental way with what the learners had
already experienced in their everyday live. The study observed that teachers were more concerned with teaching the
learners the ‘correct’ (verbatim from the textbook) definitions of concepts without emphasising the meaning of these
scientific concepts in terms of relationships and processes. There appeared to be very little teaching taking place that,
in line with the constructivist approach advocated by the curriculum, was fostering any meaning making and
knowledge construction of the scientific concepts and procedures. In other words, the learners were not being
provided with relevant scientific procedures and rules to prepare them to solve scientific problems that they may
encounter, as advocated in the CAPS. The findings of the study reinforce the findings of the study conducted by
Muthivhi and Broom (2008) in a South African primary school where they observed that the Social Studies teachers
relied only on the textbook for the teaching of science without clarifying abstract terms to the learners. In the
Muthivhi and Broom (2008) study, as in this study, scientific concepts were presented in isolation without taking into
account the meaning of the concepts while the relationships between the concepts were never addressed or developed.
In light of this type of instructional practice, Muthivhi and Broom (2008) encouraged educators to revisit their
teaching approaches in order to ensure meaningful learning. In their view, “instead of presenting content as unrelated
factual material that only needs to be assimilated into pupils’ memory, the teacher could have problematized the
content and engaged his pupils in activities that foster meaningful”.

Thus, the pedagogical practices observed in both schools did not contribute to or clarify the learners’ understanding
of the scientific concepts involved in understanding the processes and concepts through engaging them in learning
activities that included, and were based on, their existing and spontaneously acquired science knowledge. Instead, the
approaches of all three of the teachers in the study were focused on transmitting everyday knowledge to the learners
without linking this knowledge in any meaningful ways to the relevant scientific concepts. This type of pedagogical
practice does not have the potential to change learners’ spontaneous forms of learning into formal scientific
knowledge, particularly at the Grade 5 level. Accordingly, this form of pedagogical approach has been severely
criticised by scholars in the field, and is not considered to mediate meaningful learning. With regard to this teaching
approach, Muthivhi and Broom (2008) suggest that teachers link scientific concepts with the learners’ everyday
knowledge and experience so as to build on this knowledge and experience and thus foster the learners’ scientific
understanding, and then proceed to develop this understanding into a more ‘academic’ scientific
understanding/knowledge. This approach enables learners to acquire the theoretical concepts and methods that have
the potential to change their existing, everyday forms of learning and ultimately will help them to understand and
explore their world in a more scientific way. In this context Fleer (2009) warned that when learning is located
primarily or solely in children’s everyday experience, without taking into account the matching of scientific concepts
with this learning, then learning is merely connected to events that learners have already experienced in their
everyday lives. She thus encourages educators to be more attentive to ways of teaching that focus on the
development of scientific knowledge on the basis of the children’s everyday experiences.

All three of the teachers in this study treated science as mere facts to be memorised by the learners without
emphasising the meaning or processes attached to or signified by these concepts. No attempt was made by the
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teachers to relate ideas and concepts to each other and/or to a process. Instead, the teachers used textbooks as the
main source of knowledge in their teaching of science. As already mentioned, in their study conducted in a South
African primary school, Muthivhi and Broom (2008) observed that the Social Studies teachers presented scientific
concepts in isolation and without taking into account the meanings of the concepts. Based on my own teaching
experience, | would argue that the textbooks used by the teachers and learners in this study were generic and did not
draw on the everyday knowledge of the specific learners.

5. Conclusions

The study collected data on the way in which scientific concepts were being taught by a sample of three teachers to
learners at three schools in a particular socioeconomic context. Based on the overall findings it may be argued that
the empirical teaching approaches which manifested in the three case studies explored in this research are not only at
odds with the existing research on and knowledge of the cognitive conceptual development of learners at the Grade 5
level, but also the teaching and learning theories of Vygotsky (1978). It was clear from the study that the three
teachers had no theoretical understanding of the way in which science concepts should be taught to their learners in a
way that took into account their cognitive and conceptual development at this grade level. The data from the study
suggest that there is little doubt that the serious shortcomings evident in the teachers’ instructional practices are not
confined to these three schools but are probably present in township primary schools in general. This highlights the
need for immediate interventions on the part of senior curriculum specialists as well as teacher training higher
education institutions (HEIs). The use of an empirical approach to the development of scientific concepts in the
Natural Science lessons observed did not appear to foster fruitful learning and sustainable conceptual development in
learners in these lessons. The teachers’ lack of knowledge regarding scientific content as well as their personal
beliefs in respect of the way in which science should be taught to primary school learners were clearly inhibiting
them from facilitating effective and meaningful conceptual learning in their classrooms. I would argue that the
relatively small percentages of teacher talk and lesson time devoted to concept teaching, the teachers’ lack of
awareness of (ignorance of) and their failure to address learner misconceptions, and the use of a single textbook had
a direct impact on the learners’ conceptual development and played a leading role in the learners’ poor academic
performance in science. While the findings of the study applied to three specific teachers only, it is hoped that the
findings of this study will resonate with primary school teachers in similar situations to find a resonance with their
own instructional practices and lead them to consider how the conceptual development of learners in science could or
should be taken into account in their own teaching practice.

6. Limitations of the Study

There are several limitations to this study, including the fact that the findings from the case study are not generalisable
owing to the small number of participants involved. However, the findings could be further developed through research
that focuses on a broader sample of participants.

7. Recommendations
The following recommendations are made based on the findings of this study:

Teacher training should focus on programmes that are theoretically oriented, such as those informed by Vygostky’s
theory, in particular, his notion of conceptual development, and that emphasise both cognitive development in learning
and conceptual teaching which results in the learners developing accurate, comprehensive and mature concepts as well
as reflective problem-solving and decision-making skills and practices.
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