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Chapter Five

Challenging and Changing Teachers’ Content Knowledge (CK) and Pedagogical
Content Knowledge (PCK) through cluster activities.

5.1 Introduction

The study of teacher networks or clusters was motivated first and foremost by my
desire to explore and understand what underlies the trust that many researchers and
practitioners have on teacher networks as a more promising approach for the
professional development of teachers. In chapter two, I discussed this latent trust on
teacher networks or clusters as highlighted by several scholars on teacher
development (Adams, 2000; Gottesman, 2000; Fullan 2001).To explore the issue
further and in the context of a developing country, I investigated how the clusters
became a (safe) forum for teachers to expose their Professional Knowledge (CK and
PCK) for challenge and change with their colleagues. In this chapter, I explore two
case studies of clusters, looking at issues of structure and function and more
specifically how each of these two networks of teachers provided opportunities for
teachers to challenge and change their Professional Knowledge. 1 wanted to
understand what is it that clusters do to challenge the teachers’ CK and PCK and how
they do it. The strategies and ways of uncovering and improving the teachers’ CK and
PCK are not always easy as many teachers, in most cases, are not even aware that
they have a problem. When one considers more abstract scientific concepts like the
structure of an atom, heat and energy; the complexity of the teachers’ tasks in the

classroom becomes even clearer.

As mentioned earlier in chapter three, the context of this study focussed on two case
studies that are teacher clusters in Mpumalanga. These cases are both targeting the
science and the mathematics teachers at a secondary school level

In the first case study, I describe and analyse the opportunities created by a less
conventional cluster, a Simulated Cluster forum — where groups of teachers were
asked to come together in their subject specific groups to explore a given task during a

professional development workshop. This Simulated Cluster forms part of the
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Internal, formal cluster registered by MDE as described in the previous chapter. As
this cluster was used for my research to examine the kinds of opportunities that
clusters create for teachers to challenge their CK and PCK, I will call this cluster, the

SIM cluster.

In the second case study, I describe and analyse a different set of opportunities created
by another cluster, a non-traditional cluster also operating in the province of
Mpumalanga. In the latter type, teachers voluntarily came together and structured
their cluster activities based on their own needs and interests and operated on their
own terms outside of the bureaucratic prescriptions of MDE. As a result, this was
somewhat of a semi-formal cluster and provided an interesting contrast to the formal
structuring of many clusters in the province including that of the SIM cluster. I shall
call this second type of a cluster, the SIBONELO cluster, which loosely translates to
“the Exemplary Cluster.”

I now turn to the SIM cluster, to explore its structure and function, and how the
cluster attempted to create opportunities for challenging and reshaping the teachers’

professional knowledge and classroom practice.

5.2 Case study One: The SIM Cluster
Breaking down the barriers, overcoming the fear and confronting the teachers’

knowledge gaps

As 1 have discussed previously, the context for this study was a professional
development intervention for the improvement of science and mathematics teaching
and learning in the Mpumalanga province. This professional development
programme was carried out through a partnership between UP, MDE and JICA. The
modus operandi for the intervention was the creation of teacher clusters or networks
that would provide the platform for the teachers to learn together and challenge each
other’s Professional Knowledge in order to grow and develop collectively. To
understand how the cluster approach intended to assist the teachers to change their
Professional Knowledge, especially their CK and PCK, in order to improve their
classroom practice, we began by sampling through the entire province to explore what

levels of knowledge cluster leaders brought into the professional development
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workshops. Clandinin, (1986), argued that it is important to first understand the
teachers' “Practical Knowledge” and build on it. Clusters were designed to uncover
the teachers' CK and PCK, among others, in order to structure better opportunities for
its improvement. Fullan (1982) noted that, "the crux of the change is in how the
individuals come to terms with the reality of the change in the context of their familiar
framework of reality." It is for this reason that in this study we opted to uncover the
teachers’ CK and PCK through questions that employ the familiar classroom based
responses of the learners. Using an imaginary discourse between two learners in a
classroom situation, we developed a set of instruments that were subject based and
designed to uncover the cluster leaders' CK and PCK. The nature of the instruments
used at the SIM Cluster created opportunities for cluster leaders to challenge their CK
and PCK by responding both individually and collectively as a cluster, to the
questions in the research instruments. Teachers were first asked to respond to the
questions on the instrument individually in order to uncover their own approaches and
levels of CK and PCK. Subsequently, after the individual response session, the
teachers were then asked to come together to form a Simulated Cluster Meeting.
These simulated cluster meetings represented the both the structure and functioning of
the Dominant forms of cluster activity in the province of Mpumalanga, that of subject
specific clusters. The research team collected both the individual and the collective
responses of the clusters for analysis and sharing with other cluster leaders at the next

professional development workshop.

This study sampled a group of science teacher leaders, who are referred to as Cluster
Leaders. The Cluster Leaders constitute a group of senior exemplary teachers who
have been given the responsibility to coordinate the activities of the groups of local
teachers (clusters) who come together periodically for sharing and other professional
development activities. The purpose of creating such a Simulated Cluster (SIM) was
to explore and to capture the teacher’s CK and PCK to use as a basis for the
professional development intervention of these teachers. We further intended to
encourage Cluster Leaders to practice and to work as a community of teachers by

sharing their classroom experiences and professional knowledge.
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5.2.1 The Structure of the SIM Cluster

To make the SIM cluster more relevant to the Cluster (teacher) Leaders’ own
situations, leaders of biology were given a task with Biology learners’ responses and
the same was done with Physical Science and Mathematics Cluster Leaders
respectively. The SIM cluster accommodated each of the major Science subjects
taught at school level, including Mathematics. Cluster Leaders first worked as
individuals in their seats and when they had to share their responses and knowledge
on the subject they came together to form Subject Groups. Four groups were formed,
for Physical Science, Mathematics, Agricultural Science and Biology respectively.
Each group had two or more facilitators who were the Subject Specialist (or Subject
Advisors) from the MDE, often called the Curriculum Implementers (Cls).
Curriculum Implementers are groups of specialists who were once classroom teachers
themselves and over the years were promoted to a specialist role to support the
teachers. Part of their role includes helping teachers with CK and PCK in order to
improve classroom practice. Within each of the subject groups (SIM Clusters), there
were two types of participants, viz. the FET and GET Cluster Leaders (Classroom
teachers who have the extra responsibility to led other teachers in their respective

clusters and schools).

As mentioned earlier, my interest in this study was more on the responses and the
discussions of two science groups, the Physical Sciences group and the Biology
group. The Physical Sciences group focussed on the topic of ‘Energy and Work’ in
Physics while the other group dealt with the topic of ‘Plant Growth and Soil’ in
Biology.

The concepts of ‘Energy and Work’ represent one of the key areas of study at both the
primary (GET) and the secondary school (FET) levels in South Africa. It is therefore
an appropriate and relevant topic to explore with all the Cluster Leaders of both
primary and secondary school levels. More specifically however, the concept of
Energy and Energy Transfer, Conservation and its application to Work represents one
of the fundamental topics of Modern Physics. Similarly, the concept of Soil and
Growth in Biology is a key study at both primary and secondary level. For the

purpose of our SIM Cluster, we focussed on teachers’ knowledge and understandings
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of science concepts because of our beliefs that; to change classroom practice in the
direction proposed by the new reforms in South Africa - the National Curriculum
Statements (NCS) - much research is needed first and foremost to examine and
document current practice across South African classrooms. As Loughran et al.
(2004:370) observe, “teachers professional knowledge is difficult to categorize and
therefore exceptionally difficult to articulate and document”. In creating the SIM
cluster, we attempted to, among others, articulate and document cluster leader’s CK
and PCK on the selected topics using the sample of 120 Cluster Leaders from

Mpumalanga.

5.2.2 Cluster (Teacher) Leaders’ Content Knowledge (CK) and Pedagogical
Content Knowledge (PCK)

An interesting finding based on the responses of the teacher leaders was that the
cluster leaders’ responses reflected a similar pattern as was noted by researchers who
study misconceptions of learners on these given topics (Driver and Bell, 1986). These
similarities are indicated by the results of the responses as discussed below. The
responses basically reflect misconceptions and insufficient content knowledge of the

participants on the specific subjects.

5.2.2.1. Conceptualisation of Energy

In general, the findings seem to indicate some confusion between the concepts of
Energy, Fuel, Friction and Work. The confusion was based on the observable
consequences of Energy Flow e.g. sweating and tiredness. As the cluster leaders’
responses were analysed, four major themes emerged. These four themes were not
mutually exclusive however, and in some cases could be found exhibited in a single

person’ S réSponses:

Themel: poor organisation of the knowledge about ‘Energy and Work’
Theme 2: rote learning or recitation of facts about ‘Energy and Work’
Theme 3: confusion about the law of ‘Conservation of Energy’

Theme 4: anthropocentric framework of Energy
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Theme 1

The first theme that reflected poor organisation of the knowledge on ‘Energy and
Work’ was found to be the most dominant theme throughout our data set. Many of the
Cluster Leaders, even when they seemed to have adequate knowledge on ‘Energy and
Work’ seemed to have a problem in presenting this in an organised and coherent
manner. For example, one Cluster Leader had this to say about the first student’s

responsc:

The first student knows the concept of energy and its relationship to work, but he fails
to link these two concepts to the bike and to the sweating which he claims is lost

forever. His understanding of the conservation of energy is problematic.

It is not clear from this Cluster Leaders’ response what he identifies to be the
learners’ problem in this case. His response is not well organised and/or well

articulated.

Another Cluster Leader, argued as follows:
You do loose energy when work is done and when displacement and distance is
brought into account. Displacement and distance is to do work, you have to move

something in a certain distance before work can be done

Again, this cluster leader seems to know somewhat that movement in the direction of
the applied force is an important consideration in discussing ‘Work and Energy

Transfer in general, but is not very coherent about how this relationship works.

Similarly, another cluster leader argued that:

Thula has some insight on work energy because he understands the fact that work
done is always equal to the energy expanded. Work and Energy cannot be divorced,
they go hand in glove. Work was done while Themba was paddling the bike in a
straight line and in order to do this energy must be expanded and some of the energy

was lost through friction.
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In the latter case, as before, the teacher leader seems to have a clue about the fact that
Work and Energy are related concepts but her expression of this relationship is fairly

clumsy and does not communicate a good sense of mastery of the subject matter.

Theme 2

The second theme reflected rote learning or recitation of facts with minimal
understanding by the Cluster Leaders. The analyses also uncovered a fairly substantial
number of responses with statements that could have been taken directly from the
textbooks, with very little indication on how the teacher leaders understood the
statements. One example of this kind of recitation is illustrated in the following quote
from one of the Cluster Leader’s response:

Thula is right, work has been done, that is cycling is using energy. She understands
that for any work to be done there must be energy because it is the ability to do work.
But Thula is also wrong because for the bike to move one has to push / pull or cycle it.
The energy from potential energy has been transformed into kinetic energy. She does

not understand that energy can be transformed from one form to another.

This cluster leader’s response contains all the appropriate statements such as “Energy
is the ability to do Work™ and that a force or “Push, Pull or Cycle” is required for
movement of the bike and “Energy can be transformed from one form to another.”
Also the idea of sweating surfaces in this response. There were many such responses
that fell into this theme, indicating some degree of rote learning probably from these

teacher leaders’ side.

Theme 3

The third theme reflected cluster leaders’ confusion about the Law of Conservation of
Energy. In addition to the problem of rote learning or recitation of the facts, some of
the responses demonstrated confusion about the concept and their relationships. This
was more so for the principle of Conservation of Energy. As an example, one of the
respondents argued that

it is not practical, an object cannot gain or loose energy. Thula understands that if
one looses energy because of performing some work, it means that work gains your

energy.
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This teacher leader does not seem to understand the notion of the Conservation of
Energy within an isolated system, although she probably has heard about Energy lost
being equal to Energy gained.

Theme 4:

The last group of responses were those where the teacher took an anthropocentric
view of energy. That is the view which considers energy as property of living things
only. A case in point is that where a leader agreed with one of the responses from
student (Themba) in the case study who questioned how a bike could gain energy. The
teacher agreed that:

Some of the energy used is somewhere but does not go to the bike. It makes muscles to
move. To ride a bike requires energy, which must be generated by the body to the
cells for the muscles to move. The movement of the body shows that you are living and
that you have energy.

These responses from Cluster Leaders attempted to capture their level of CK and PCK
as opportunities were created for them to share, explore and (re)construct meaningful

classroom intervention through the SIM Clusters.

The situation was no different in the Biology sub-group as discussed below.

5.2.2.2. Conceptualisation on Growth and Soil

The biology group at the SIM cluster was exposed to a similar activity of reviewing
hypothetical responses of learners in a Biology class. After reading and re-reading the
Cluster Leaders’ responses, the responses were categorised into three themes as

indicated below:

Theme one: poor organisation of facts
Theme two: misconceptions on the concept Photosynthesis

Theme three: lack of appropriate content knowledge

From the three themes that emerged from the data analysed based on the cluster
leaders’ responses, the summary of these responses are highlighted below:

1. Soil provides food for plant growth

2. Soil loose weight as the plant grows

3. Photosynthesis is food for the plant
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Theme 1

As with the Physical Sciences group, in the Biology Cluster, we picked up some
confusion in the organisation and/or presentation of the Content Knowledge and
Pedagogical Content Knowledge. The Cluster Leaders seemed confused about
Photosynthesis as a process. They seemed to argue that Photosynthesis was actually
the food for the plant. This confusion could be created by the fact that for food to be
manufactured in plants, the process of Photosynthesis should take place. This
confusion was picked up from a majority of the cluster leaders’ in the Biology
Cluster:

the plant obtains its food from photosynthesis and the soil. The learners should first

be taught photosynthesis and the soil which is needed for food.

Again there appeared to be a major confusion created around the fact that soil
produces mineral salts that are used by the plants. Instead of the mineral salts being
the food for the plants, the cluster leaders seemed to think that the soil itself was the

food for the plants, as indicated in the previous response.

Theme 2

The second set of responses reflected the misconception that the soil was actually
used up as the plant grew and developed. This misconception could be based on the
thinking that the soil is food for plants, and as such would have been consumed by a
growing plant resulting in an observed weight loss. Many of the Cluster Leaders’
responses indicated that the soil would be expected to weigh lesser than before. For
many of these teacher leaders, the nutrients that are in the soil are not as visible as the
soil particles, and therefore it is (for them) the soil that is food and not the nutrients
that are in soil. Some examples of these responses from the teachers are captured
below:

Response 1

The soil will weigh lesser than before because it has been used up as food for the
plant

The idea of the soil being used up for Plant Growth is highlighted by this Cluster

Leader’s response.
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Response 2

When the soil has lost all its nutrients it will be difficult for photosynthesis to make
food.

Similarly, this response illustrates the point that for photosynthesis to take place the
plant needs nutrients from the soil. This is a misconception because for the process of

photosynthesis to take place the plant needs sunlight, air and water.

"Theme 3

The conceptualisation of the concept of growth and the way in which the cluster
leaders responded reflected lack of scientific language and understanding on this
concept. The responses indicate the way in which this topic was taught (PCK) as

indicated in these cluster leaders’ responses.

Responsel

The plant eats soil and absorbs light and air for transpiration which gives rise to the
process of photosynthesis.

From this response it is clear that the cluster leaders perceive the soil as food for the
plant and therefore the plant is regarded as a living nature that eats and breath in order
to grow, just like human beings. The usage of the word “eats” reveals some
misconception. The soil is regarded as food itself and the nutrients that are in the soil
which are food are not taken into consideration. This response is a misconception.
Response 2

If soil is regarded as a system of growth then plant growth is called photosynthesis as
it helps in synthesizing others.

It is clear from this response that the concept photosynthesis is related to growth. This
statement implies that the cluster leaders do not know the meaning or the
understanding of the concept. As a result of the cluster leaders not being clear on this

concept, they tend to generalize issues; for example, “it helps in synthesising others”

Response 3

Plant growth results in addition of tissues and cells, the soil has nothing to do with
plant growth

Again, this response implies that the soil has nothing to do with growth, the

importance of soil providing the plant with nutrients for growth is not taken into
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consideration. This response leaves one wondering what the main function of the

roots are in the soils if plants can grow without soil.

Unlike the Physical Science Cluster Leaders, the Biology Cluster Leaders had far
fewer responses and did not elaborate much on what they wrote out. In the follow-up
interviews that were conducted with some of the participants at the end of the
workshop, I asked them on how they responded to questions four C and D on the
worksheets (How might you go about teaching Themba to bring him to the ideal
student response level? Be specific about the pedagogical strategies you will use and
exactly how you will use them with the content you have identified? {hint: plan an

actual intervention lesson for Themba.})

The dominant response to this question from the Biology Teacher Leaders was:
1 did not write anything on question two and three because I did not know what to say.

The group members helped me to think and to sharpen my learning curve.

The cluster leader in question was honest enough to admit the inadequacies of his CK
and PCK on soil and growth. Furthermore, his response not only tells about his
inadequacies but also points out his openness to learning from others in the cluster.
The SIM cluster, in this case, made it possible for the biology cluster leaders to
uncover their CK and PCK by debating and clarifying the different responses in order
to make sense of their responses and perceptions on the topic. This is how another
cluster leader saw the whole process of discussion, challenge and change within the

SIM cluster.

After the discussion and the clarification by the team members [ realised that my
understanding of the term photosynthesis as a product and not a process was

incorrect. I thought the leaves produce photosynthesis which is food for the plant.
Overall, our data seems to suggest that on the topics of Energy and Plant Growth as

discussed here, there are serious gaps in the teachers’ conceptual understanding of

these concepts.
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Misconceptions are bound, and may have arisen for several reasons. My findings on
the cluster leaders’ views on Soil and Plant Growth correlate somewhat with the
findings from Driver (1988) on the learners' misconceptions on the topic of Soil.
According to Driver (1988) when students are exposed to the question of Growth,
they appear to believe that the necessary conditions for all stages of Plant Growth
include both food and light. However, prior to instruction they do not understand that
light is a requirement for the plant obtaining its food and not a condition for growth
itself. I was a bit surprised by the teacher leaders’ responses in part because I expected
cluster leaders who have teaching experience and more CK from higher institutions to
have a better grasp of these concepts. From these teachers’ comments, I began to get
a sense of how the SIM cluster helped to challenge their instructional practices by
connecting immediately with their weaknesses on CK and PCK. The support
generated by teachers’ collaboration seemed to play a key role in changing the

teacher’ views and perception on Energy and Plant Growth.

The discussion below will explore further the question of how the intensive
discussions and dialogue within the Biology SIM cluster seems to have assisted

teachers in uncovering their CK and PCK.

5.3 Uncovering Teacher Leaders’ CK and PCK in the SIM Cluster

One of the objectives of creating a SIM cluster as stated before was to review and
reflect on the function of teacher clusters in creating opportunities for teachers to
share and learn from each other as peers. At the SIM cluster discussed above, I
observed cluster leaders breaking down the barriers and confronting the inadequacies
in their content knowledge. I will now focus my discussion on how the SIM cluster
seems to have managed to break down these barriers and teachers’ fears to allow for

them to confront the gaps in their CK and PCK.

5.3.1 Barriers to sharing.

In most cases teachers often work in isolation in their schools, and more specifically
in their own classrooms. There are few or no opportunities for them to talk about their
classroom practices with one another. When they are confronted with new scientific

concepts and theories they tend to rely on themselves and the textbooks. This
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experience was quite evident when teachers were asked to respond as individuals to
the learners’ problems. When I in interviewed the cluster leaders about their feelings
and attitudes towards their individual responses, this is what one of them had to say:

I took some time to respond on the learners’ work as it made me to think and come
with the best answer. I thought that I was familiar with the topic energy but the
students’ answers complicated and confused my thinking. I then wrote what I thought
was the best answer, but it was rated very low by the group .At first 1 was
disappointed and ashamed of myself but as many of us were wrong [ became

confident, especially because the FET cluster leaders were also wrong.

It is clear from this cluster leader’s statement that he felt isolated and rather helpless
in responding to the questions when he was alone. Initially, also the sharing was not
very easy and comfortable for this teacher leader. What he consider the best of his
CK and PCK were challenged by the group.

Another cluster leader captured the experience in the following manner:

my initial response as an individual thought of energy as something that is stored
within the body of an object, I never thought of energy in any moving object. My
thinking was that the energy within you put power or pressure to the bike for it to
move, but the bike does not have any energy as it is not living. However, through

collaboration and discussion, my CK was modified by peers.

The SIM cluster provided this cluster leader with an opportunity to talk about his
knowledge, experiences and classroom practices. The notion that emerges from the
SIM cluster experience points to the group setting as a powerful vehicle for bringing
about change in both CK and PCK. Certain norms, beliefs and attitudes are needed,
however, within the group setting for such change to happen. These norms include
amongst other things; trust, support, and a sense of identity within the group. The
question of identity, trust and support were raised by one of the cluster leaders when
he argued that:

my response fell under the last categories which were taken by the members of the
group as not clear and unorganised. This experience was an eye opener to me
especially because I am the only science teacher at the school, I have no one to talk to
and if I do not know something [ will use the textbook explanation as it is. It is

difficult for me to ask from the teachers of another school, how do I approach them? [
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might be exposing myself as incompetent. It is better in this situation many of us did

not have the correct answers.

It becomes clear from this cluster leader’s response that the SIM cluster seemed to
succeeded in breaking’ a variety of barriers as far as the sharing of CK and PCK
within this group of teachers. Among others, the following major barriers to sharing
were identified by the cluster leaders: isolation of teachers in schools; FET cluster
leaders being viewed as better than the other teachers in CK, personal confidence and
self image as a barrier to social interaction as expressed by one cluster leader when he

said : [ might be exposing myself as incompetent.

5.3.2 Fear and confrontation of knowledge

As the teacher leaders were given a chance to look at the students’ questions
individually, they had to draw on their previous CK and PCK and experiences in the
classroom. As discussed previously, this background was found to be lacking in many
respects. For the research, it became very difficult to articulate the levels of CK and
PCK that these teacher leaders brought with them from the classroom. Generally,
teachers always feel uncomfortable at being assessed through testing and classroom
observations. Using an instrument with students’ questions and responses therefore
indirectly challenged the teachers’ CK and PCK without creating such fears of
confronting their professional knowledge. The setting in the SIM cluster promoted a
feeling of empowerment on the part of the teachers as they were interacting and
clarifying their own experiences using their combined resources of CK and PCK. A
sense of collegiality began to develop among this group of cluster leaders. This
process of collegiality was very critical to the successful functioning of the SIM
cluster in this particular case. Our interviews with the teachers confirmed this sense of
collegiality as important in breaking the isolation amongst this group of teachers. For
example, when the cluster leaders were asked to comment about what factors might
have contributed to the changes in their responses (as an indicator of the changes in
their conceptions and knowledge), they mentioned such comments as:

the importance of the informal setting, informal discussion, sharing personal
experiences in the classroom and the variety of ideas on the same topic instead of one

person leading and imposing his or her idea.
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The important idea in these phrases is the emphasis on the absence of formality in the
discussions on teaching and exploring content knowledge in this collaborative setting
of the SIM cluster. Teachers collectively owned this process of development through

sharing as peers and colleagues.

When one of the cluster leaders was asked to reflect on his experience of the cluster
activity, this is what he had to say:

1 did not specialise in physics but teaching physical science which is both physics and
chemistry is a big challenge. When it comes to topics like energy I rely more on the
textbook information. Using the learners’ responses demanded from us both content
and methodology. Since our responses were different I was not scared to share my
views, especially because the questions mentioned the fact that you had to write your
opinion. Our level of understanding and backgrounds are different and we shared

those differences.

It is clear therefore that the SIM cluster members felt like they had adequate resources
within themselves to enhance each other’s strength and competence on CK and PCK.
Those whose CK and PCK was at a higher level assisted the rest of their colleagues to
understand through discussion and debate of concepts. These interactions within the
SIM Cluster seem to have promoted the co-construction of new knowledge by some
of the members of the cluster. That is, there is some evidence of learning and growth
that resulted from the interactions within the cluster. In the next section, I explore in
some depth how it might be that the leaders were able to construct new knowledge

through the interactions in their cluster.

5.3.3 Construction of knowledge

One of the instrumental factors shaping the changes resulting from the SIM cluster
was the use of information from the individual cluster leaders’ as a basis for
generating collective insights and ideas and thereby the construction of new
knowledge. The building blocks of information that were used to construct CK and
PCK came from the cluster leaders’ individual responses. In one example of this

phenomenon, I followed one cluster leader to her biology SIM cluster. A segment of
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a discussion between herself and other teacher leaders in her group is captured below.

They were exploring the concept of Photosynthesis and its role in Plant Growth.

The segment of the discussion captured in the SIM Cluster Biology group
Sara: Photosynthesis is the manufacturing of food in plants.
Thoko: 1t is not the manufacturing of food in plants but in the leaves of the

plant to be specific.

Sihle: 1t is in the green parts of the leaves that have chlorophyll.

Nomsa: Should we then say photosynthesis is the process of making food or is
food?

Mpho: 1t is the process of making food in plants and this process takes place

in the leaves of the plant in the presence of sunlight

It is quite clear that this discussion from the biology cluster leaders provided
opportunities for them to construct knowledge through their views and opinions based
on their responses. If we explore Thoko’s response on photosynthesis being found in
the green leaves. It is clear that Thoko assumes photosynthesis is a product that is
found on the green leaves of the plant, as Mpho and Sihle are questioning and
discussing this statement, Thoko came to grasp that photosynthesis is a process. |
captured her on my field work journal talking to herself saying: hhmmmm, I now see
the difference. Photosynthesis is a process and not a product. 1 noticed as she dashed
out of her group, taking out a small note-book from her handbag and jotting down
something; which [ assumed were her notes on the major points of the discussion.

For me, this experience was a clear indication of how a gap in content knowledge
(knowledge in practice) on the topic Soil and Plant Growth had been identified in
Thoko by her peers during the SIM cluster meeting. Thoko’s response was challenged
by Sihle, Sara, Nomsa and Mpho, up to a point where Thoko realised the gap in her
Content Knowledge. Through reflection on her knowledge of practice, she adapted
and modified her knowledge (creating a new knowledge for practice) which Fullan

(2001) refers to as the “new knowledge.”

The technique used for data collection in this case, was also designed to enable the
teachers to reflect on and challenge their content knowledge at the simulated cluster

workshop. As the teachers debated issues and explored alternatives, they reflected on
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their own practices without consciously taking notice of it. They were able to
construct new knowledge as peers through sharing. Shulman, et.al. (2004) who
studied such processes of sharing content and pedagogical content knowledge noted
that, each individual person in a group creates his / her own unique construction out of
the rest of the participants and their goals, of the interaction between herself and

others and of all the events that occurred in the classroom.

It is this unique construction of knowledge resulting from the collective experience of
sharing on professional knowledge in the SIM cluster that each of the cluster leaders
took back with them to their schools and classrooms. As I visited cluster leaders back
in their cluster meetings and interviewed them on the experiences they had from the
SIM Cluster workshop, their responses confirmed two major issues: their recognition
of the inadequate content knowledge and the value of opportunities for teachers to
meet and share their classroom practices. In each case, I asked the cluster leaders the
question: Having participated in the SIM cluster workshop, can you share with me

your experience on the activities conducted?

These are some of the responses that came out from the interviews:
the questions demanded one to scratch hard on the content knowledge that we did
some years back and most of it evaporated. Sometimes we do not take the students’

responses seriously, we just teach facts from the textbook

Similarly another teacher interviewed also affirmed this disposition toward the
challenge given in the SIM cluster when she said that

I fumbled alone and as a result I failed to recall CK that I did long time. I only
remembered the definitions on photosynthesis as appeared on my grade 10 textbook. 1
could not think about the learners’ response as a result my own response did not
make any sense to the group. Fortunately I had members of the group to make sense

of the learners’ response and I learnt from them.

It is clear from these responses and the foregoing analyses of the processes at the SIM
cluster workshop that the teachers’ CK and PCK were challenged during the SIM
cluster workshop. By removing the barriers to sharing and collaboration, through the

establishment of the SIM cluster, the cluster leaders were offered a unique opportunity
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to work with peers on issues of content knowledge and on issues of classroom
practice. The evidence presented seems to suggest that for most of the cluster leaders,
removing the barriers to collaboration was an important and necessary step to
effective peer learning and coaching. Removing the barriers, however, is more of a
structural change that seems to be necessary for clusters to create the kinds of

opportunities for teacher learning and change that is often anticipated.

Overcoming the fear of exposing oneself to one’s peers, seems to require more than
just a structural change. Removing the fears seems to be more of a process and
requires some measure of personal change. As many of the teacher leaders confessed,
it took a while for them to open up and expose the inadequacies in their CK and PCK.
The cluster processes, where each member of the cluster was expected to bring in
something from their individual work, to contribute to the discussion was an
important process for the cluster leaders to open up. Each teacher leader felt obligated
to the group members and therefore took the leap of faith and exposed themselves to

the group.

Finally, the co-construction of new knowledge as discussed by several of the cluster
leaders that interviewed seems to be an important stage in the functioning of a cluster.
Many if not all, the cluster leaders who participated in the SIM cluster were
unanimous about how the group discussions and debates enabled them to learn more,
know more and better organise their CK and PCK regarding the topics under
discussion.

The modus operandi of the cluster and how it seems to have created the opportunities
for the teacher leaders to shift their CK and PCK is comparable to the ways other
researchers have suggested in dealing with the issues of conceptual change and

learning.

Driver (1986) for example, recommended the following steps that might lead to
changing pupils’ thinking on specific topics.

e Develop existing ideas

e Differentiating existing ideas

e Changing existing ideas
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e Introduce new ideas

For the SIM cluster workshop, the existing ideas would have been the teachers own
individual CK and PCK, which was shared with peers in the cluster. The processes of
sharing allowed the teachers to weigh and reflect on their professional knowledge
with peers and begin to shift their own CK and PCK. These changes were displayed

on the flipchart and role-played in mini-lessons that they taught with peers afterwards.

The difficulty of changing teachers’ professional knowledge and practice is well
documented. In the cluster approach, however, there appears to be some hope in the
opportunities created for reflection and practising with a group of peers. The
evidence presented in this chapter suggests that clusters are able to structure the
opportunities where teachers work in groups to reflect on their own CK and PCK with
a better potential for influencing their classroom practices. The ability of the group
members to base their discussions on their everyday classroom experiences helped to
make explicit the link between CK and PCK and thereby provided a better chance for
changing classroom practice. As one of the cluster leaders reflected during the
interviews:  These cluster activities helped and motivated me in taking into
consideration the learners’ answers and link them with the scientific knowledge I am

teaching.

It is this clear link between CK and PCK that stands a better chance of helping
teachers to change their classroom practices. And the evidence suggests that the SIM
cluster was able to provide enhanced opportunities for the teachers to make this link

more explicit.

The foregoing discussion on the structure and function of the SIM cluster has
provided some empirical evidence on how knowledge and practice are related, and
how teachers learn within communities and other contexts as suggested by Cochran
Smith and Lytle (1999). The SIM cluster experience seems to indicate that cluster
leaders needed to challenge and change their CK and PCK, as conditions for shifting
their classroom practices. Although we could not observe the major shifts in practice
in their classrooms, the suggested lesson plans they developed collaboratively as part

of the activities of the SIM cluster did provide evidence of the shifts they were
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making in at least what they considered important to teach and in how they

themselves now understood the concepts and content topics they were dealing with.

The discussion in this chapter has therefore contributed to knowledge related to
theories, opportunities and approaches to uncovering teacher’s CK and PCK and how
these might function as conditions for changing classroom practice. To further
understand the dynamics in clusters which function to create the better opportunities
for change, another case study of a unique cluster was selected in Mpumalanga. The
Sibonelo cluster was selected primarily because of its interesting operational issues as
well as the way in which it was formed. This case study is intended to describe
further, the concept of clustering with an attempt to focus again on the three research
questions for my study, viz.

What are the kinds of clusters that operate in Mpumalanga and how were they
formed? How do clusters help teachers to uncover and challenge their CK and PCK?

What are the resultant knowledge and practices of the teachers?

5.4 The Second Case study: The Sibonelo Cluster

Challenging Structures, Norms and the Policies in Changing Classroom
Practices

This cluster is seen as an external structure as it does not operate in the same way as
the Dominant Internal Cluster forms of Mpumalanga in terms of its formation and
operations. The Sibonelo cluster has its own interesting ways of challenging the
teachers’ CK and PCK, all with the aim of improving their classroom practice. The
Sibonelo cluster incorporates the classroom- level implementation experiences of the
teachers in the cluster. The narratives in this case study recount the teachers’

experiences and their views and beliefs about the Sibonelo cluster.

5.4.1 Challenging the structure

As mentioned earlier the formation of this external cluster was initiated through the
influence of an outsider - a retired lecturer from the University of Cape Town (Joe).
Joe, who had worked with clusters in the Western Cape, initiated this cluster in

consultation with the regional structures of the MDE. The point of entry was at the
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regional office and the cluster was based on teachers’ commitment and voluntary

participation.

During the first meeting with the teachers, Joe shared his experiences on teachers
working together and sharing as peers. He shared the values and the benefits that were
expressed by the participants. Reflecting on this first meeting, one of the teachers

pointed out that:

I attended the first meeting because I did not want to disappoint the professor who
had travelled all the way from Cape Town, It was during school hours so I had

nothing to loose. We are familiar with such questions by outsiders.

From this teacher’s comments, it is clear that he had no inherent commitment and/or
trust on the new cluster and attended the meeting just for exploration. This teacher
continued to show how his lack of commitment and/or interest was challenged

further:

it became even worse, when we were given tasks to prepare for the following meeting

which was to take place on a Saturday.

Given that Saturday is not a working day for most teachers, many were reluctant to
attend the next scheduled meeting but came because they were promised science

apparatus, lunch and the reimbursement of transport fee. As one of the teachers put it:

1 did not prepare much for the day, but I took one of my old lesson plans on the topic
that was to be handled, and now that I think of it, I feel bad, but at least [ am honest

This was an honest reflection by one of the teachers, three years after those uncertain
beginnings of the Sibonelo cluster. Forming a cluster or bringing teachers together
for collaboration and discussion of professional knowledge and practice is not easy.
Furthermore, working out of the existing structure is indeed an effort that demands a

lot of commitment (Ovens 2000).
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The presentations of the lessons, in the second cluster meeting, were meant to
simulate a discussion about teaching and learning in the real classroom. Joe, the
retired professor, facilitated the session and suggested that a leader be chosen for
future meetings. Raj, who is one of the teachers that came from the six participating
schools, was selected to be the cluster leader for future meetings. Each presenter
focussed his/her presentation on how the topic was taught in class and the problematic
areas encountered by learners in understanding the topic. After each presentation, the
teachers were asked to reflect on the following:

e positive things about the session;

e things they would like to change; and

e how they would like to change those things.

Joe closed the sessions with a summary and suggestions to the teachers on some
classroom improvements. It was after the second meeting of the cluster that the
teachers decided to work on a year plan for the cluster and decided to use learners
from the six schools to put into action and practice whatever suggestions came out of
their discussions to improve their teaching and learning. Their plan began by
scheduling a teaching session with learners on the same topic that they had presented

and discussed at their previous cluster meeting with Joe.

Subsequently, Raj was promoted to be a principal at a school 50 km away from the
participating cluster schools. Although he participated actively in the cluster
meetings, a new cluster leader had to be elected to replace him. Mandla, the new
leader, mentioned how difficult it was initially for him to share his teaching skills
primarily because he had never done it before. Although the teachers knew one
another as teachers from the different schools, teaching the same subject, they had
never shared their professional knowledge and methodologies "in public."
Furthermore, according to Mandla, Raj was the only teacher that showed confidence
in sharing his experiences in the cluster during the initial stages of the cluster. He
thought that Raj’s confidence emanated from the fact that he was not a South African,
and was probably used to sharing ideas with peers in his country of origin (Pakistan).
It was seemingly because of this confidence that Raj who was originally chosen to be

the cluster leader, unfortunately lasted for only one year before he was promoted to a
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principal position. Mandla was then selected to be the next leader of the Sibonelo
Cluster. In our discussions, Mandla noted the difficulties he experienced in filling

Raj’s shoes when he said:

it was difficult to fill his shoes, but by the time he left I had learnt a lot from him. [
had learnt to give teachers an opportunity to talk about how they teach a specific
topic and to allow them to freely share their classroom experiences about the topic in

discussion.

The leadership of the Sibonelo cluster seems to have played a critical role in its
attempts to provide teachers with opportunities to challenge and change the CK and
PCK. In sharing their knowledge and teaching experiences on specific topics, Joe (the
professor) had challenged the teachers to think about the differences that were
reflected in their experiences and helped them to make changes to their lesson
presentations. Joe would probe and probe in order to create opportunities for the

teachers to think about their own ideas.

What was interesting is that the changes that he made came from each one of us but
he consolidated them to one. No one felt bad about his approach or method being

inappropriate or useless.

In addition to the training, Joe initially presented the cluster with a gift of R500 to
take care of administrative costs, refreshments and stationery. From this discussion
with the cluster members, it became clear to me how this cluster broke all the existing
barriers and protocols of the MDE on clusters. First, the six schools that participated
came from three different school circuits instead of one as the MDE prescribes for its
Dominant Internal clusters. Second, the cluster leader was not a HOD or senior
official of the MDE as the department would have in its own clusters. The leader was
an ordinary science teacher at one of the participating schools. Thirdly, the cluster was
not officially registered with the MDE as is prescribed for the others. Sibonelo was a
voluntary group that met out of interest for the participating teachers. Fourth, the
support structure for the cluster came mainly from an outsider, Joe the retired
professor, who encouraged the teachers to meet on Saturdays. Significantly, after the

first few sessions, Joe was only able to attend very few of the Sibonelo cluster

111



University of Pretoria etd — Ndlalane, T C (2006)

meetings and specifically only when he was invited by the members of the cluster.
He, therefore, gradually phased himself out of the limelight and/or leadership of the
cluster and allowed the teachers to take over the cluster for themselves. Exploring the
involvement of the education department within this cluster, one member of the

cluster asserted the absence of support from the MDE by saying that:

there is no support from the department (and) they do not know that we exist even, as

educators we work as a team for the betterment of our teaching

The cluster was self-sustaining and the participating teachers all seemed concerned
about improving the teaching and learning of science in their own classrooms.
Although all the teachers in this cluster participated actively and collectively, it is
remarkable to observe that they had never discussed nor agreed on a definition of
what a cluster is. They all had their own working definitions that focused on what
their priorities in clustering were. Consider the following discussion with one of the

participating teachers about their cluster:

Interviewer:  What would be your definition of a cluster?

Nomsa: A cluster I can say is a group of people based on educators that you
know well that meet together to share ideas and try to support one
another, so that they can perform better individually in their

classrooms.

Thulile: A cluster is a small group from one particular group like we have a
circuit then the schools within a circuit can form different clusters for
operational purposes. Schools that are nearer to each other whether

they are from the same circuit or not.

Nkululeko: It is a smaller group of individuals trying to share information.

From these responses grappling with the definition of a cluster, it becomes clear that
the major foci of these teachers are on: support, location of the school, sharing of

information and the group. These responses confirm the findings of the research by
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Grolnick and Lieberman (1988) who studied a total of about 16 teacher networks.
Similarly for the teachers in the Grolnick and Lieberman study, the teachers in the
clusters all had different conceptions and definitions of what they considered a cluster
to be. . In spite of these differing conceptions of what a cluster is and/or is expected
to do, the teachers in the Sibonelo cluster were able to collaborate and share. The
common denominator for them, like the teachers in the Grolnick and Lieberman
(1988) study, is the sharing of CK and PCK. This is where the Sibonelo cluster
differs slightly with the Dominant Internal cluster, whose purpose was officially to
promote sharing among the teachers but which practically, as discussed earlier,

functioned as more of an administrative arm of the MDE.

5.4.2 Challenging the structure through collaboration

The agenda for the next meeting of the Sibonelo cluster was based on the topics
suggested by the teachers themselves, unlike the first ones where Joe had initially
suggested the topics. This took place, as usual, on a Saturday. Joe was present at this
meeting, and [ was also a participant observer at this meeting, mainly for researcher
purposes. On this day of the cluster workshop, a whole day series of lessons were
conducted for the learners. The purpose of this meeting was to put into practice the
changes and the plans that had been discussed collaboratively by the members of the
cluster, in the real classroom setting. The feedback and the proceedings from these
lessons would help the teachers to improve their PCK. Each school, from where the
participating teachers came, had been requested to select and send 25 learners in the
Grade 12 class for the extra Saturday lessons. This approach, of discuss