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Abstract

This paper investigates how a teacher in a rural school in Namibia teaches
science. Of interest to us is the nature of the classroom discourse in con-
structing scientific knowledge that is meaningful to students. We draw on the
work of Vygotsky (1978) in order to understand teaching/learning as dialecti-
cally entailed and to understand the notion of scientific and spontaneous con-
cepts as distinct from science concepts, and operationalise his pedagogical
theory utilising Hedegaard’s (1998) notion of the double-move in pedagogy as
fundamental to meaningful engagement. Through a detailed analysis of one
teacher’s pedagogical discourse we show how the linking of scientific and
spontaneous concepts can either facilitate or hinder learning. Our analysis
points to the importance of co-constructing meaning in the class, between
teacher and taught and illustrates how analogies and metaphors can fail to
create meaning in a classroom if the teacher does not recruit the learners’

own everyday concepts.
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1. Introduction

1.1. The Background of the Namibian Curriculum

To redress the inequality in the Namibian education system that was part of the

apartheid, the Namibian education system went through comprehensive reforms

that encompass Language in Education Policy (LiEP), curriculum revision, as

well as the assessment methods. The Namibian education reforms were under-
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pinned by major goals such as accessibility, equity, democracy, and quality
(Ministry of Education and Culture, 1993). When Namibia got its independence
in 1990, the new Ministry of Education and Culture proposed a mode of peda-
gogical transformation through the introduction of the new curriculum known
as Learner-Centred approach (LCE) (Ministry of Basic Education, Sport and
Culture) (Ministry of Education and Culture, 2008). The main ideology that un-
derpinned the LCE curriculum is that “the starting point at each stage of a
learning process is each learner’s existing knowledge, skills, interests and under-
standing, derived from previous experience in and out of school” (Ministry of
Education and Culture, 2003: p. 25). This curriculum aimed to replace the Bantu
education with a teacher-centred approach and to move away from the sub-
ject-centred curriculum that was inherited from the colonial legacy (Tabachnick,
1998). Underpinned loosely by a constructivist approach to pedagogy, the pro-
posed curriculum expressed a view of children as active rather than passive
learners. This view derives in large part through a recontextualised approach to
the Piagetian developmental understanding of how children learn (Piaget, 1976).
The new ministry of education felt that “teacher-centred instruction is inefficient
and frustrating to most learners, and certainly is not consistent with education
for all. Hence, we shall have to help both our teachers and learners become
skilled at developing and working in learner-centred settings” (Ministry of Edu-
cation and Culture, 1993: pg. 10). Therefore, the introduction of the LCE curri-
culum was regarded as a remedy to curb the educational inequalities of the co-
lonial legacy while at the same time ensuring the quality and democratic educa-
tional system that would offer equity to all Namibian learners (Ministry of Edu-
cation and Culture, 1993). Despite the goals of the post-colonial Namibian edu-
cation system, the governments’ efforts of achieving quality and accessible edu-
cation to the Namibian child have not been far reaching. Many of the Namibian
schools, particularly those in the rural and township areas are still far from of-
fering the quality education as envisaged by the Namibian’s educational goals
due to the lack of resources and unqualified teachers (Kasanda & Kapenda,
2015).

Moreover, the progress toward successful implementation of the LCE in Na-
mibian schools has been challenging, despite all the efforts made to implement
the new teaching approach with ease (Kapenda, 2008; Nyambe, 2015). Kapenda
(2008) observed that many teachers opt for other instructional practises for know-
ledge transmission; hence they find it difficult to implement a “learner-centred
approach”. The study of Adejoke (2007) reported that most Namibian science
teachers resort to traditional teaching methods in which they dominate the
classroom talk with minimal or no learner participation. Further, Cantoni (2007)
identified teachers’ authority and their instructional practices, together with the
levels of teachers’ and learners’ English proficiency, as major stumbling blocks to
learners’ being able to participate fully in their learning. Cantoni (2007) ob-
served learners to be very passive together with examination oriented pedagogi-

cal and assessment approaches used by teachers; approaches that fail to meet
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learners’ needs in terms of understanding and applying technical terms or un-
derstanding subject content. Wolfaardt (2005) found that most Namibian teach-
ers fail to incorporate logical thinking in their lessons. According to him, teach-
ers tend to focus mainly on facts at the expense of meaning making; that is, the
mode of pedagogy is still very much rote based and teacher-centered.

Further compounding the move to learner-centred education is the fact that
most of the Namibian learners in rural and township school settings, do not
have adequate English competencies to cope with learning through English me-
dium. These learners are subsequently put at an even greater disadvantage when
they are suddenly switched from their mother tongue medium of instruction to
an English medium in Grade 4. The move from teaching in mother tongue to
teaching in English in Grade 4 is one of the key areas of interest to this paper.
Against the background of curriculum reform outlined above, we wanted to in-
vestigate how a teacher navigates the difficulty entailed in teaching children in a
language that is not their own, focusing specifically on how the teacher makes
abstract knowledge available for acquisition. Grade 4 is that time in schooling
when children move from learning to read to reading to learn. The inability to
communicate in English, the medium of instruction, is sure to hamper this
process. This is especially challenging in light of the implementation of the Na-
mibian LCE that envisages learners’ active participation in their own learning as
well as the “promotion of learning through understanding” (Ministry of Educa-
tion and Culture, 1993: p. 60). Although vast resources and attention have been
given to the implementation of the revised curriculum of LCE with the hope to
improve poor performance, this has not been the case, and extremely worrisome
data have emerged from systemic studies with regards to poor academic perfor-
mance in both primary and secondary education. The SACMEQ surveys of both
2004 and 2005 showed that Namibian learners’ scores in Maths and science were
very low compared to other African countries. In addition, scholars have raised
concern over the current Namibian education system due to overwhelmingly
poor performance in Literacy, Mathematics and Natural Science and high rates
of drops out at both primary and secondary education level (Mutorwa, 2004;
Makuwa, 2004; Nyambe, 2015; Wolfaardt, 2005). Wolfaardt’s (2005) study re-
ported that 22.4% of the learners were not functionally literate in English oper-
ating at the Grade 6 level, while 49.2% of grade 8 learners’ numeracy skills were
lower than Grade 7 level in one of the Namibian township schools. According to
Wolfaardt, those learners who did not achieve the required literacy or numeracy
level for Grade 8, came from schools where English was chosen, or mandated, as
a medium of instruction from Grade 1. It is against this background that we seek
to investigate the following questions:

1) To what extent does a teacher in a grade 4 Science classroom make con-
cepts available to learners?

2) Does the teacher elaborate scientific concepts, that is, those concepts that
must necessarily be taught and cannot be learnt spontaneously (Vygotsky, 1986)?

3) To what extent does the teacher link scientific and spontaneous concepts
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together in order to make the concepts meaningful to the learners?

While there is a body of research indicating how analogies can function (or
not) to develop understanding in science classrooms, the novelty of this paper
lies in the specific cultural background of second language speakers being taught
science through analogies in Namibia in the context of a shifting curriculum.
The cultural context of this paper, then, introduces the novelty of a group of
students attempting to learn science in a language that they are not familiar with.
To address the questions posed, we turn to cultural historical theory to elaborate

a pedagogical model that describes learning as developmental.

1.2. Theoretical Framework

“The Russian word obuchenie does not admit to a direct English translation. It
means both teaching and learning, both sides of the two-way process, and is
therefore well suited to a dialectical view of a phenomenon made up of mutually
interpenetrating opposites” (Sutton, 1980: pp. 169-170, in Reynolds & Miller,
2003).

The above quote refers to the cultural historical view of teaching underpinned
by dialectical rather than dualist logic. Here teaching and learning are dialecti-
cally entailed, two sides of one coin. Rather than the binary logic of much of
Western Philosophy, Vygotsky adopted a dialectical view of development that
saw the mind as both social and individual, rather than either developed socially
or individually. In his book “Mind in Society” Vygotsky (1978) sets out his gen-
eral genetic law that states that all higher cognitive functions, those functions
that are uniquely human, begin first as actual relations between the novice and
the more experienced other. Educationally, this principle is outlined in his view
of the Zone of Proximal Development (ZPD). The ZPD is a unique social space
opened during communicative interaction between the culturally more devel-
oped other and the novice. It is in this space that mediation, or expert guidance,
happens towards the acquisition of co-constructed meaning. Through interact-
ing with the more culturally experienced other the child begins to develop their
understanding of the meanings in the world in a process of co-construction of
knowledge. The development of concepts that unfolds over time in the ZPD
equips the child with higher cognitive functions. The ZPD is not to be confused
with scaffolding (Wood, Bruner, & Ross, 1976) which is task or activity specific.
Rather, the ZPD is a developmental zone in which meanings develop over time.
This zone is very specifically the space where scientific concepts are taught.

Vygotsky (1986) distinguished between scientific and spontaneous or every-
day concepts. While spontaneous concepts are learnt through interaction with
the empirical world, scientific concepts must necessarily be taught as they are
abstract and decontextualized. It is important to note that scientific concepts do
not relate specifically to the subject of science, but rather to any concepts that
need to be taught in order to be understood. Democracy, taught in history, for
example, is a scientific concept. In this paper, scientific concepts are, however,

related to the science knowledge taught in school. Scientific and spontaneous
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concepts, while separate, are dialectically entailed. A child cannot meaningfully
engage with a scientific concept in the absence of a spontaneous concept which
enables the child to make sense of the novel knowledge. Similarly, spontaneous
concepts can only reach consciousness through linking to the scientific. This
process happens within the ZPD, which we argue provides a space for investi-
gating the possibility of dialogical interaction. We note that not all authors
(Wegerif & Mercer, 1997 for example) would call Vygotsky’s pedagogical theory
dialogical; for some, it is a very specifically monological theory. We argue, how-
ever, that the communicative interaction opened in the ZPD lends itself very
specifically to dialogical pedagogy. In fact, if one considers Freire’s (1998) notion
of the “word” as animated only in praxis, one can see that similarities between
this work and the dialectical linking of scientific and spontaneous concepts. The
importance of language as the primary mediator in the development of know-
ledge according to Vygotsky (1986) focuses this research on the discourse that
plays out in a classroom. The focus on classroom talk as playing a key role in
learning is well established in the literature (Hennessy et al., 2020; Cazden, 2001;
Boyd, 2015; Mercer, 2005). While Vygotsky provides a sound theoretical under-
standing of the linking of scientific and spontaneous concepts, his work does not
provide a clear operationalisation of how this can happen in a classroom. For
this, we turn to the radical-local pedagogical model outlined by Hedegaard (He-
degaard & Chaiklin, 2005).

Hedegaard proposes that scientific and everyday concepts can be linked
through a process that she terms the “double-move” in pedagogy. Drawing on
the distinction Davydov (1990) makes between theoretical and empirical know-
ledge, Hedegaard argues that “theoretical knowledge can be conceptualised as
‘symbolic tools” in the form of theories or models of subject-matter areas that
can be used to understand and explain events and situations in (concrete life ac-
tivities) and to organise action” (Hedegaard, 2002: p. 300). Empirical knowledge,
on the other hand, is gained through the child’s interaction with his or her
world. In the absence of instruction, empirical knowledge can lead the child to
misunderstandings (Karpov, 2005). Take for example a child who sees a shark at
an aquarium. The shark has fins, swims in the sea and, for all intents and pur-
poses is a fish; what about a dolphin though? It’s entirely likely that, in the ab-
sence of knowledge about mammals, the child will assume that the dolphin is a
fish. The notion of what constitutes a mammal must be taught to the child and
cannot be inferred from merely looking at things that swim in water. Hedegaard
proposes that the linking between abstract knowledge, scientific concepts, and
everyday knowledge, spontaneous concepts, happens through a double-move in

<

pedagogy where “...the teacher guides the learning activity both from the pers-
pective of general concepts and from the perspective of engaging students in ‘si-
tuated’ problems that are meaningful in relation to their developmental stage
and life situations” (Hedegaard, 1998: p. 120). This scenario requires that the
teacher is familiar with the socio-cultural background of the child and can deal

sensitively with what knowledge is presented to him/her by the child. It is
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through this double-move that the child begins to appropriate the meaning of
abstract concepts through development. This paper looks specifically for in-
stances of the double-move in the lessons we observed in order to understand

how this can work to develop the children’s understanding of photosynthesis.

1.3. The School Context/Research Site

The context of this study is a school located in the Northern part of Namibia
about 750 km away from the capital city of Windhoek. The school was purpose-
fully selected for this study from “disadvantaged” primary schools in a Namibian
township in the Oshana Region. The disadvantaged schools in the Namibian
context refer to Bantu (black) schools during the colonial era which were se-
riously underfunded and not well resourced in terms of either human or materi-
al resources which were reserved for white schools. The region where this study
was conducted is regarded as one of the poorest performance regions in Maths
and Science. The school is situated in a poor socio-economic environment, with
surrounding informal settlements (shacks) and high rates of unemployment,
crime, alcohol, and drug abuse. The school has a population of 1037 learners
with 36 teachers. Most of the learners in this school come from low so-
cio-economic circumstances. There are 4 classes per grade with approximately
38 - 40 learners in the class. Teachers and the learners in this school are both na-
tive speakers of Oshiwambo; however, they speak different dialects of Oshi-
wambo, which may loosely be referred to as urban Oshiwambo and rural Oshi-
wambo.

The school is under-resourced and has not been well maintained. There are
several missing windows and the paint is peeling in various parts of the school.
The school does not have a library or science labs. Most of the teachers at this
school taught here before Namibian independence in 1990. English is used as
medium of instruction from Grade 4 - 7 while Oshiwambo is used as a medium
of instruction from Grade 0 - 3. All the teachers and learners in this school are
home language speakers of Oshiwambo. Learners in this school are transitioned
to English medium in Grade 4. Most of the learners have limited competencies
in the English language. Most of them only have access to English in the class-
room. Learners from this context are believed to face the dual challenge of mas-
tering English and at the same time learning science content through English,
adding another layer of linguistic and conceptual difficulty for teaching and
learning science.

The school was selected to be a subject of this study because it has been widely
reported that schools situated in high poverty level areas, with children from
disadvantaged backgrounds, tend to perform poorly in science subjects (see for
example Fleisch, 2008). One of the objectives of the Namibian Science curricu-
lum is to provide quality and accessible science education for students from all
walks of life; this, coupled with the poor results obtained by Namibia in Science

provides the basis for our focus on a science classroom. Even though the school
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charged minimal fees to compensate for additional resources that could not be
supplied by the Ministry of Basic Education, many parents could not afford to
pay the required amounts. Thus, this school has extremely limited resources
such as texts books and science equipment; the school does not own a simple
science kit to conduct simple experiments. In this school learners do not own

any science textbooks and they seldom conduct science experiments.

2. Methodology

We adopted a case study research design to investigate the teaching of science in
one classroom, over a year. We observed a Grade 4 classroom in a bilingual pri-
mary school which is located in a predominantly Oshiwambo speaking township
community with few other speakers of different Namibian languages. We chose
Grade 4, because it is in this grade that learners are transitioned from mother
tongue medium to English medium. It is in Grade 4 that teachers are faced with
the challenges of providing enough support where learners are learning Natural
science content and English language simultaneously. In Namibia, like elsewhere
in Africa, Grade 4 is a critical phase in which learners experience significant
transitions from the lower primary phase to Junior Primary phase. It is in this
grade where most of the learners are transitioned abruptly from more concrete
thinking into more abstract thinking. For this study, these learners were in-
structed in their mother tongue medium from Grade 0 - 3; English is taught as
an additional subject in grades 0 - 3. As a result, these learners only had a year’s
exposure of five hours a week of English by the time they reached Grade 4. These
learners must deal with the challenges of learning the novel and complex lan-
guage of science, while also having to learn to communicate and read in English.

In order to gather thick data (Denzin, 1989) we adopted an ethnographic ap-
proach to data collection. We videotaped lessons; took notes during lessons and
collected test responses from learners. In this paper we report on the video data

that were collected.

2.1. Participants

The participants for this study were the Natural Science teacher Mr Shilumba
(pseudonyms) and his fourth-grade students. Mr Shilumba was 49 years old at
the time of data collection and had a university degree in education specialising
in math and science along with 16 years of teaching experience Natural Science.
Mr Shilumba had taught at this school for eight years at the time of this research.
He speaks four languages but is a Native speaker of Oshiwambo. Mr Shilumba
was recommended to us by the head of the department as a good teacher in the
Junior Primary phase who is passionate about his teaching and utilized a variety
of modalities in his teaching approach to make learning more exciting for his
learners. At the time of the field work, Mr Shilumba was studying part-time for
an Honours degree in Education Management. In Grade 4b that was the subject

of this study, there were 38 emerging bilingual learners: 15 boys and 23 girls. All
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are native speakers of Oshiwambo. The lessons observed covered four units: that
is plants as living organises, animals, the system of the body and communicable
diseases. All the lessons were videotaped and audiotaped for data collection and
analysis. In this paper we focus specifically on the lessons on photosynthesis. We

report in this paper, solely on the video observations gathered.

2.2. Data Analysis

We undertook a qualitative analysis looking very specifically for
1) Instances of the elaboration of scientific concepts
2) Instances of everyday concepts and
3) Evidence of the linking between everyday and scientific concepts.
These broad categories are reported on in the findings in relation to the

double-move in pedagogy.

3. Findings and Discussion

3.1. When Analogies Fail in the Co-Construction of Knowledge

Mr Shilumba favours an approach to teaching science that relies on the use of
analogies and metaphors. Aubusson, Harrison & Ritchie (2006) highlighted,
metaphors and analogies are incorporated into science lessons to help learners to
bridge their understanding and to make connections between everyday familiar
concepts and the scientific concepts that are not familiar to them. With this in
mind, we analysed the data for instances of analogies and metaphors used in the
double-move as bridges between what is known and what is unknown. In the les-
son discussion about “plants as living organisms”, Mr Shilumba attempted to me-
diate his learners’ understanding of the specialized science language by including
everyday experiences, analogies and metaphors in order to construct the meaning
of the targeted science concepts. The extract that follows, illustrates the occur-
rences where the teacher attempted to use the everyday analogies in order to lay a
foundation for constructing the meaning of science concepts. The whole lesson ac-
tivity is concerned with the process of photosynthesis, which is one of the most
important concepts in Grade 4 Natural science under the theme: living things and
non-living things. The teacher informs the class that the lesson is the continuation

on the previous lesson about the plant structure and the process of photosynthesis.

3.2. Extract 1. When an Analogy Falls Flat

1) T: For the plant to make their own food; that process is happening where?

2) Ss: {prolonged silent}.

3) T: It take place in the... (1)?

4) Ss: {silent}.

5) T: In the leaves.

6) So; those are the functions of the leaves. That’s; why plants have leaves; be-
cause they cook food for the plants. We also get the oxygen through the leaves

(.). We said there are tiny hole in the leaves.
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7) SS: {learners are not paying attention; some are having private conversa-
tions; some are looking out of the window}.

8) T: Mweneni utalel Otwati momafo omuna oumbululu; hashoo [can you
please keep quiet. We said there are holes in the leaves. Is not so?].

9) Ss: ee[yes].

10) T: Do you guys understand what I’'m explaining?

11) Ss: no.

12) T: Oimeno opo ininge oikulya; oya pumbwa osunlight yoenergy taidi ke-
tango; yoo oenergy ohai pitile moumbululu vashona vomafo; ihava monika no-
mesho; shapo ongee tolongifa omicroscope (for the plants to make their food,
they need energy from the sun, and that energy pass through the tiny holes in
the leaves that we cannot see with our naked eyes. Those tiny holes (..); we can-
not see them with our own eyes; but we can only see them with the microscope
(using gesture of using the microscope; using hand gestures to mimic holding a
microscope and moving it towards one’s eyes)).

13) Ss: {looking looked very confused from their facial expressions, some were
scratching their heads, and some were biting their nails}.

14) T: So, you see here, these are the tiny holes I'm talking about, where the gasses
pass through for the plant to breath {walking toward the chalkboard and start
pointing to the drawing that was already on the chalkboard} Do you understand?

15) SS: {Learners looks very confused and are not paying attention; some are
looking outside some are busy drawing their personal stuff}.

16) T: Another function of the leaves?

17) Ss: {prolonged silent; and most of the learners were looking outside
through the window}.

18) T: Is where the food is... ( 1)?

19) Ss: {silent}.

20) T: Is where the food is... ( 1)?

21) Ss: {prolonged silent}.

22) T: Is where the food is produced. So, “the plants make their own food, and
they are produced in their leaves. The plants need sunlight from the sun; they
need water from the soil, and they need air that is passing through their leaves”
{reading from the textbook}.

23) S: Sir; oimeno nayo ohaiteke oikulya yayo [do plants cook their own food
as well?] {Very curious}.

24) T: Oimeno nayo ohaiteleke oikulya yayo ndee ihai longifa oprocess yafa
eihatu longifa ngee hatu teleke, for example; oimeno ihai longifa oikuni, ihai
lande omakoloni; ombelela; ocooking oil eespice; eenyanga; omatama nosho tuu
komarkert [yes; plants cook their own food, but they don’t use the same
processes we use when we are cooking. For example, the plants don’t use fire-
wood and they do not buy macaroni, meat, cooking oil, spices, onions, tomatoes
and other things from the markets]. The plants use sunlight instead of the fire-
wood, they use mineral salt instead of salts and spices, and they also use caborn

dioxide instead of oxygen.
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25) Ss: {learners look very shocked with the mouths wide open, and they were
all listening attentively}.

26) S: Sir! Oimeno ohaili ngeipi oikulya yookaina okanya nomulungu [how do
the plants eat their food, if they don’t have mouth and stomach like us?].

27) T: Ondati oimeno ihaili yafa aanhu noinamwenyo; ihaili yetufa nande ohai
ningi oikulya yayo [I said plants do not feel like us human beings and animals;
although they make their own food].

28) Ss: {Learners seem not satisfied with the teacher’s explanation, they look
very confused and some learners were scratching their heads and started talking
to one another}.

29) T: So; the moment those four ingredients are mixed up; then the plant can
produce its own food through the process of photosynthesis. Photosynthesis
means to cook food. Ophotosynthesis otashiti; okulongekida oikulya yoshimeno
{NB: the exact translations}: [photosynthesis means the preparation of the food
for the plants].

In this extract, Mr Shilumba asked questions to elicit one-word answers and
fill in the gap type questions, without probing to see whether learners had un-
derstood the concept (turn 1, 3, 16, 18, 20). In most of the turns, the learners did
not volunteer to respond to the lower order questions, even if they were asked in
both English and their mother tongue (turns 2, 4, 17, 19, 21). This is an indica-
tion that learners might not understand the science meaning presented in the
previous lesson, given the fact that this part of the lesson is revising content from
the previous one. After Mr Shilumba’s various failed attempts to get his learners
to respond to his questions, he asks the learners if they understood the process of
photosynthesis (turn 10), to which they respond that they do not (turn 11). Mr
Shilumba tries to clarify the process of photosynthesis to his learners. Firstly, he
incorporates Oshiwambo as way of “bridging between the discourse” (Gibbons,
2006) (turn 12). The fact that the content he was conveying was not familiar to
these learners is evidenced by the amount of confusion in their facial expressions
although the content was explained in their mother tongue (turn 13). Mr. Shi-
lumba is utilising scientific concepts (lines 6, 12, 22, 29). He quotes the meaning
of photosynthesis directly from the textbook, elaborating on what the scientific
concept is. However, when he moves towards linking this with the learners’ eve-
ryday concepts, it is unclear that he fully grasps the essential notion of photo-
synthesis: that it is the process whereby plants produce food rather than, as he
states, a process by which they “cook” food.

Secondly, Mr Shilumba walks to the board to show the drawing of the struc-
ture of the plant that was already drawn on the board (see Figure 1) to supple-
ment his verbal explanation (turn 14). Mr Shilumba pointed to the leaf on the
drawing, although not big enough to be seen by learners seated at the back, to
show the tiny holes he was referring to. While pointing to the drawing, he ex-
plains that; “you see here, these are the tiny holes I’ m talking about where the
gasses pass through for the plant to breathe”. Learners were very confused be-

cause the tiny holes were not visible to them (turn 15). In this instance, the use

DOI: 10.4236/ce.2021.122032

462 Creative Education


https://doi.org/10.4236/ce.2021.122032

J. Hardman, B. Set

Figure 1. The drawing of the structure of the plant.

of the drawing did not help the learners to get a mental representation of the ti-
ny holes that are found in the leaves. So again, we have the statement of the
scientific concept (the purpose of leaves) but it is not linked appropriately with
the concrete diagram. What we are left with then, is what Vygotsky (1986) calls
mere “verbalism”—the definition of the concept without a shared meaning being
generated. It is clear in moves 12, 22 and 24 that Mr Shilumba is utilising the
appropriate scientific concept to describe photosynthesis in an elaborated man-
ner. However, his explanation and use of scientific concepts here, does not lead
to a shared understanding. This is because the notion of photosynthesis is what
Maton (2011b) refers to as “semantically dense”. There is a high cognitive de-
mand placed on learners to grasp what cannot, essentially, be seen by the naked
human eye. That is, it cannot be empirically established. This is exacerbated by
the fact that learners are learning in English, a language they do not understand.
In a bid to develop a shared understanding of photosynthesis, the teacher re-
cruits an analogy (cooking), referring to an everyday concept that all learners are
familiar with. However, in line 23 we can see that this analogy only confuses the
learners who now think that plants cook their food, rather than understanding
photosynthesis as “the process by which plants make their own food”.

Mr Shilumba goes on to utilise the learners’ everyday life experiences using
analogies and metaphors as mediational tools to bridge more familiar knowledge
and language and connect it with the targeted process of photosynthesis and its
related concepts (turn 24). For instance, he tries to contextualise the process of
photosynthesis by relating it to a practical and concrete experience of cooking
food that learners experience in their everyday life (turn 22 & 24). While pro-
viding a recounting of a generalized account of everyday life experience of
cooking in the efforts to explain the process of photosynthesis, Mr Shilumba
made use of translanguaging to ensure learners’ comprehension. For instance, he
started explaining first in Oshiwambo; “that plants cook their own food, but they

don’t use the same processes as the way we cook. For example, the plants don’t
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use firewood and they do not buy macaroni, meat, cooking oil, spices, onions,
tomatoes and other things from the market” (turn 24). Here both languages are
employed flexibly in an organised manner to mediate learners’ understanding
(Wei & Garcia, 2017).

Mr Shilumba goes on to explain in English while using the everyday life expe-
riences analogies of using firewood to refer to the scientific idea of “sunlight
energy” and the analogies of salt and spices as the metaphors of the “mineral
salts” (turn 24). Here, Mr Shilumba links the scientific process of photosynthesis
with the generalised event of everyday life cooking. Again, Mr Shilumba equated
the ingredients for cooking with the raw materials used during the process of
photosynthesis such as; sunlight energy, the carbon dioxide and water that are
combined to form the final products of glucose and oxygen. This analogy fails to
engage learners’ social and cultural understanding, which contextualises cooking
in terms of the fire they cook on. In fact, photosynthesis, an abstract notion that
cannot be seen, is not like cooking food but rather relates to the notion of pro-
ducing food. There is, then, a sharp contradiction between what Mr Shilumba
has said and the thematic patterns he was trying to fit into (Lemke, 1990). This
contradiction might cause a miscommunication of science information and
confusion on the learners’ behalf. There is no direct connection between the
everyday life cooking experiences with the scientific process of photosynthesis.
Thus, the analogy of everyday life experience of cooking does not adequately
link the scientific concept of photosynthesis with the learners’ everyday con-
cepts. While an apparently perfect example of linking the scientific and everyday
in the double move, this analogy fails to bridge between the learners’ everyday
understanding of cooking and the scientific notion of photosynthesis. This type
of information might result in learners developing misconceptions and they
might struggle in future to differentiate between the analogies and the realities.

As we can see in (turn 26), a learner is confused, and she asks, “how plants eat
their food if they don’t have mouth and stomach like human beings”. Mr Shi-
lumba responds to the learners’ question in Oshiwambo, “plants do not feed like
us human being, and animals, although they make their own food as well” (turn
26). Again, the teacher’s use of the everyday concept of cooking, fails to link to
the abstraction of photosynthesis, leaving the notion of photosynthesis a mere
verbalism, that is not meaningfully appropriated by learners; Learners’ facial ex-
pressions indicate that they are confused (turn 28). Mr Shilumba realises that
learners need some clarification, and he tries to simplify the process of photo-
synthesis using a different analogy (turn 29). For instance, he says; “the moment
the plants mixed up those four ingredients (referring to sunlight, mineral salts
and carbon dioxide and water), they will eventually produce their own food
through the process of photosynthesis”. This represents a clear transmission of a
misconception. Photosynthesis is not about the “mixing” up of four elements to
create food; it is an everyday, rather than scientific explanation of the concept.
The kind of language that Mr Shilumba produced here is what Lemke (1990) re-
ferred as; “abstract or decontextualized” language which can be misleading and
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possibly constrain effective science learning. The only occurrence where Mr
Shilumba uses the correct everyday life metaphor is when he defines the concept
of photosynthesis in (turn 29) as; “preparation of the food for the plants” to
consolidate his learner’s conceptual understanding. This was the only observed
incident where the teacher attempted to use the metaphor that is in line with the
target concept of photosynthesis in this episode. The word “preparation” is more
appropriate for the process of photosynthesis than is the word “cooking”. In the
context of science teaching, Lemke (1990) emphasises that the thematic pattern
must be appropriately fitted to the content to avoid meanings coming into con-
flict. Lemke (1990) warns the teacher to refrain from using generalised informa-
tion that is based on here and now as well as avoiding using references that are
directed to human’ actions or specific events while referring to science ideas.

While analogies were supposed to serve the functions of visualising the ab-
stract concepts and to help learners “to transfer the relationships from a familiar
domain to one that is less familiar” (Mason & Sorzio, 1996: p. 4), this is not what
we see in this extract. The space for the double move in pedagogy is visible in
this extract. The teacher appears to intend to link the scientific with the every-
day; however, the analogy he uses has failed to realise the context in which his
learners’ have developed knowledge of cooking. They see cooking as a human
endeavour and cannot understand why a plant, which has no mouth, could
make and eat cooked food. Science meanings are not simple and easily appro-
priated by learners; but rather the manner in which an individual acquires and
appropriates the new science discourse entails the process, as Bakhtin explains,
of “populating” the new discourse with one’s own intentions and purposes’
(Bakhtin, 1981: p. 133). For Bakhtin (1981): “Language becomes ‘one’s own’
when the speaker populates it with his own intention, his own accent, when he
appropriates the word, adapting it to his own semantic and expressive intention”
(p- 333). The way the science discourse is presented to the learners in the above
extract illustrates how the use of analogies, although extremely useful tools for
mediating the link between the scientific and the everyday, can fail if learners are
not able to meaningfully engage with them. The process of using analogies as
mediating strategies is further exacerbated by the fact that children are not being
taught in their home language. Not only is the analogy failing to assist their un-
derstanding, but the very language in which the analogy is offered is not com-
prehended. The data reported here confirm the study of Setati et al. (2002)
which refers to the incomplete journey where the mathematics teachers failed to
complete a journey by moving their learners from their “informal, exploratory”
talk in their home language to a more English “discourse-specific” talk and
writing in a South African multilingual classroom context.

In this episode learners did not get many opportunities to practice science
talking (Lemke, 1990). This is attributed to the dominant patterns of “triadic di-
alogue” (Lemke, 1990) which favours the teacher dominance of the dialogue
while using the strategy of transmitting the knowledge to the learners that re-

sulted in teacher-dominated monologue (Lemke, 1990). The “triadic dialogue”
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can inhibit the establishment of thematic pattern of science content while ren-
dering the science content implicit and inaccessible to learners, regardless of the
teacher’s best efforts (Lemke, 1990). In the extract above, one can see how learn-
ers were confined to contributing to the discourse that was already established
by the teacher’s question and answer moves. While learners’ talk is captured in
the extract, note that it is the teacher who strongly controls the pace and se-
quencing of the lesson and, indeed, the construction of knowledge in this con-
text.

We began this paper by asking three questions; whether there are scientific
concepts visible in the data; whether there are everyday concepts employed in
the classroom and the extent to which there is a linking between these dialecti-
cally entailed concepts in the double-move. Our analysis shows that Mr. Shi-
lumba does indeed utilise scientific concepts. He elaborates them and points to
the essence of the concept. There is also ample evidence of Mr. Shilumba at-
tempting to utilise analogies and metaphors to link the abstract concept of pho-
tosynthesis to the learners’ everyday concepts of cooking. However, in attempt-
ing to link the abstraction with the concrete, Mr. Shilumba’s analogy of photo-
synthesis as a form of cooking, goes awry as students are unable to link the ab-
straction with their everyday experiences of what occurs in cooking. Analogies
are extremely useful in linking abstract concepts with everyday concepts; how-
ever, as one can see from our data, this can only work where one is sensitive and
cognisant of the learners’ social and cultural background. In our data, the use of
metaphors and analogies indicates that one must use caution when using these
devices as they can lead to misconceptions. Ultimately, while Mr. Shilumba does
use the double-move in pedagogy, attempting to link the abstract to the con-
crete, this fails for several reasons. First, we note that Mr Shilumba is operating
in an environment with very few material resources. If he had a microscope, he
could very well have cleared up the confusion that learners had in relation to
leaves having tiny holes in them. He certainly did his best to represent this vi-
sually on the black board, but this was not enough to recruit learners’ under-
standing. Second, the analogy of cooking food is not a particularly good analogy
for what photosynthesis is, that is, the production of food. This analogy, which
learners took very literally, failed to open their ZPD enabling them to
co-construct the meaning of the abstract concept being taught. Third, although
Mr. Shilumba is an Oshiwambo speaker, and is culturally linked to the learners
through a shared language and upbringing, he has not paid enough attention to
what they bring, socially and culturally, to the classroom. Hence the scientific

concept is left as a mere verbalism, unpopulated with meaning.

4. Conclusion

This paper set out to investigate the extent to which a teacher in a rural school in
Namibia utilises scientific and everyday concepts to teach science at a grade 4
level. We drew on the work of Hedegaard (1998) and Hedegaard & Chaiklin
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(2005) to analyse the data for instances of the double-move in pedagogy where
every day and scientific concepts are linked in a manner that enables the learner
to meaningfully appropriate the concept. While analogies and metaphors are
useful devices to link abstract concepts with every day, lived experiences, while
utilising the double-move in pedagogy, our findings indicate that there are times
when analogies and metaphors can lead to misconceptions rather than to theo-
retical knowledge. This is especially valid in a cultural context where children are
not fluent in English, which is the medium of instruction. We argue that for the
double-move to work with the use of analogies and metaphors, the teacher must
be cognisant of recruiting learners’ social and cultural context into the classroom

so that meaning can be co-constructed in the ZPD.
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